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ST. VINCENT HOSPITAL AND MEDICAL CENTER

TOLEDO, OHBO 43608

October 17, 1979

. John E. Bowyer
Nuclear Regulatory Commission
Region lil
799 Rooseveit Rd.
Glen Ellyn, Illinois 60137

RE: ' License Number 34-01216-03

Dear Mr. Bowyer;

Enclosed please find the 1Icense Amendment request for Xenon-133
gas. The packet contains a letter from our hospital administrator, the
amendment request information, and seven (7) attachments pertinent to
that request. In addition, supplements A & B for M. Fadell, M.D. are
provided so that his name may be added to our current byproducts materials
license. Should you require further information regarding or clarification

-of the storage, use, and disposal aspects of the Xenon-133 gas system and
components, please contact me at 419-259-4127.

SincereIy,

2 4a .e ks.9
K.J . Schroader, M.S.
Radiation Physicist
Radiation Safety Officer

- KJ S/J f p
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ST. VINCENT HOSPITAL AND MEDICAL CENTER

TOLEDO, OMIO 43608

1. Amendment Request for Xenon (Xe-133) Gas Use

A. Licensee:
St. Vincent's Hospital
Department of Nuclear Medicine
2213 Cherry Street
Toledo, Ohio 43608

B. Current License Number
34-01216-03

-C. Radioactive Material
Xenon Xe-133 gas

D. Type of Study
Pulmonary Ventilation Studies

E. Posession Limit Requested
300 MCI

J,) F. Dosage Employed
y' ,ce, 10 MCI per patient; however, higher doses may be used when professional

' si medical' Judgement indicates the necessity.
g v'' y

-)' G. Patient Load
10 patients per week
520 patients per year

H. Source of Radiopharmaceutical
Pharmatopes, incorporated
2208 W. Central Avenue
Toledo, Ohio 43606
License Number: 34-16654-OlMD

See Attachment I, the manufacturer's product literature with package
insert information.4

Food and Drug Administration's status of the radiopharmaceutical:
IND

NDA [ IND

IND Number: N/A

FD Form 1573 completed for 'ND Product

!Yes No

k- - -j
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1. Imaging Equipment ,.
Imaging Room #1: Imaging Room #2: -

#
Genera | Electric Maxicamera Searie Pho Gamma iV I 1Ia

'

Model Number 46-400-321GI Model Number: None g
Delivery Date: October,1978 Deliver Date: ApriI, 1975 le

J. Special Equipment

a. Xenon De1iver/ Trapping System supplled by:
ADC Medical
400 Smith Street Farmingdale, N.Y. 11735
Model Number Xe-400 A

See attachment #2 for description of this system.

b. XenAlert Room Air / Trap Monitor supplled by
Nuclear Associates
100 Voice Road
Carle Place, N.Y. |1514

See Attachment #3 for description.

c. Emergency Room Air Radiodecontaminator supplled by
ADC Medical
400 Smith Street
Farmingda le, N.Y. |1735
Model Number Xe-404

See Attachment #4 for description

d. Xenon-133 Dispensers supplled by
New England Nuclear
Medical Diagnostics Division
601 Treble Cove Road
North Billerica, Maine 01862

See Attachment #5 for description

Medi Physics
5801 Christie Avenue
P.O. Box 8684
Emeryville, California 94608

See Attachment #6 for description

* NOTE: The Xe-133 dispensers will be purchased from Pharmatopes, Inc.,
the central radiopharmaceutical supply firm mentioned in item H. Above.
They in turn will bo supplied by the above mentioned firms.

,



c
,

.-

_.

V
[' ST. VINCENT HOSPITAL AND MEDICAL CENTER
'

TOLEDO. OHIO 43608

P9 3

Dose Calibration.

) ' ,. All doses for patient use will be checked immediately prior to
/g

(| Chicago and described in our original license submission.
administration with a Mediac Dose Calibrator supplied by Nuclear

v'
V

L. Personnel Safety
All personnel involved wiht the use of Xenon-133 will be monitored by
film badges for whole body exposure estimates and by TLD ring badges for
extremity exposure estimates. Both sets of monitoring devices are
supplied by the R.S. Landauer, Jr and Co., and have a monthly exchange
frequency.

M. Scale Drawing of Areas involved with Use and Storage of Xe-133.

The scale drawing of the deparment is the same as described in Attachment
F of the original license submission. However, an enlargement of this
area with notations pertinent to the use of Xenon-133 is provided in
Attachment #7 of this license amendment application.

N. Description of Storage Area.
q\ The Xenon 133 gas will be stored in its I/8 inch thick lead shipping

/}f container within the fume hood until required. The storage area within
4 the fume hood will be surrounded with (2 inch) lead bricks. A descri tion

of this room containing the hood, in addition to the radiation monitoring
equipment and radiological safety procedures are the same as described
in the original license submission. The hood will operate on a continual
basis with an air flow velocity of 1000 cubic feet / minute at its exhaust
opening. The total volume of this room is 1536 cu ft (12' x 16' x 8')
Air can enter the roc,m through a slit under the door and two colling
vents. All air leaves the room via the fume hood which is vented directly

and exclusively to the roof. The room is under negative pressure at all
times. The maximum concentration of Xenon - 133 over forty hours in
seven consecutive days for this restricted area has been calculated on
the following basis.

a. Maximum amount of Xenon 133 activity per week is 300 MCI, since the
Xenon Delivery / Trapping system will be stored in this area when not
in use.

b. Estimated escape fraction (maximum Xenon 133 activity lost due to
leakage and inadvertant release) is 0.33.

c. Air flow volume is 1000 ft.3/ Minute.

!

i
'
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Therefore, using the above data and appropriate conversion factors, .

C can be calculated. '

3 1.5 x 10-6 uCi/mlA~xf 300 MCI x lx10 uCl/ MCI x 0.33 =

= 1000 fta min x (6.797x107 ml/ft ) per 40 hr week3C=V

This calculation verifles that the MPC of I x 10-5 uCI/mi as
stated in Section 20.103 10 CFR Part 20 and Schedule B Table I of
Part 20 will not be exceeded.

in the event of an accidental release of Xenon 133 in this area, the
following procedure will be implemented: All personnel will leave
the room and close the door. The room will remain unoccupied for
20 minutes. Upon re-entry, the room will be surveyed with a low
Tevel survey meter to insure the radiation levels have returned to
normal for the area.

The 20 minute period will insure thirteen changes of the room air
base Ton the following calculations,

a. Total Air volume / min = 1000 cu ft/ min.
b. Volume of Room 1536 cu.ft

Therefore:
1.53 min1536 cu f tTurn over timeRoom Volume ===

Air Volume / min 1000 0FM

Thirteen exchanges of room air would therefore take approximately 20
minutes.

The air which is exhausted from this room is refiltered and then
released directly into an Unrestricted Area located in the roof of the
Hospital. The filters in this duct have an efficiency of 99.97 per cent
when tested with 0.3 micron dioctylphthalate smoke. There is a solenoid
switch for wash down of this duct after the filters at the base of the
vertical duct. The water goes to the sanitary drainage system. This
wash down system is a requirement of DHEW publication no. (HRA) 79-14500.
The release point is isolated from the closest air intakes for ventilation
purposes by approximately forty eight feet horizontally and twenty-eight
down. There is another intake sixty feet horizontally and sixty -five
feet up. c

'*The Xenalert detector system as described in Attachment #3 will

Qc e> monitor the room air in the area when it is not being used during a
,

.( patient procedure in the imaging room.

O. Description of Procedure.

Tho Xenon 133 gas wIII be used in the following manner: the dose wl|I
i

1,

w _ ______-______ _-___
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be measured in a W se Calibrator. The patient will be instructed
on 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. The unit dose vial will
be loaded into a shielded dispenser furnished by the manufacturer and

[ described in Attachments #5 and #6 of this amendment application. The
dispenser will be taken to the imaging area where the lung ventitation
procedure will be done. The dispenser will be connected to the Xenon
delivery / trapping system unit (see attachment #2 of this Amendment
application). A clamp or mask will be applied to the patient to prevent
exhalation of Xenon 133 Into the room. The Xenon 133 gas will then be
administered to the patient. The lung ventilation procedure will be
composed of the three standard phases of breath hold, equilibrium, and washout.
These phases are accomplished automatically by the technologist as he/she
operates control pangi of the unit. Upon completien of the study, the
used Xenon 133 will oa draw; directly into the gas trap of the delivery /
frapping system.

P. DeserIption of Utilization Area (Imaging Room)

AII Xenon 133 Iung ventIIation procedures wIII be performed in Imaging
Rooms I and 2 asaindicated on Attachment #7 and described in our original
license submission. The Xenalert Room air monitor as described in Attachment

1)*y''
#3 during the entire procedure will be placed near the patient. Upon

g completion of the procedure, the monitor will again be placed in the storage
[g area room containing tte f ume hood, as described previously. Air will enter

each room through the door and two ceiling vents. The air is exhausted
from these rooch from a grille, in the ceiling, near the south wall.
approximately centered in each room. The return air system handles 816
cubic feet / min in Imaging Room #1 and 827 cubic feet / min in Imaging Room
#2. Under normal (non-emergency) conditions the air f rom these rooms is
returned to the central air handling system for recirculation. During the

d . time in which h-lTT will hn administered to each patient, a special

ex_h.pgst will be activated in the rchbeing_utiliz_ed for thepst dy, Theh

special system is activated from a wall switch and allows The air from the
room _to be exhausted 'through" a vent in 'the ^5kteribF~waTi~of ~the'biillathii

~~ ~

t h u s , t he a i r 'I s noO.gcitcdaje_d %6e n ~ the ~s psc i a l'e;xla u st3VsteaCI5;activ_ated .
The quantity of exhaust air in these special exhaust systems is 1002 cubic
feet / min in Imaging Room #1 and 1025 cubic feet / min in Imaging Room #2.
A pilot light on the switch for the special exhaust system gives positive
indication that the special exhaust system is operational. The air from
these two rooms under the special exhaust operation is exhausted through a vent
in the sidewall of the building. The distance to the nearest building is
approximately fifteen feet for Imaging Room #1 and approximately forty feet
for Imaging Room #2. The distance to the nearest air intake for ventilation
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purposes for Imaging Room #1 is approximately fifteen feet down and approximately
six. feet horizontally. There is a second air intake approximately twenty five
feet up. .For Imaging Room #2 the horizontal distance would be increased by
an additional twenty five feet with both being approximately ninety five
feet up. Both imaging rooms operate under slight negative pressure at all
times.

In addition, there are two five Inch round exhaust ducts that are served by
one fan. The duct to Imaging Room #1 exhausts 52 cubic feet / min while the
duct from Imaging Room #2 exhausts 51 cubic ft/ min. There is a solenoid switch
for washdown of this duct similar to that described in Section N of this license
amendment appiIcatlon.

The maximum concentration of Xenon 133 for this Restricted area is calculated
below:

a. Maximum amount of Xe 133 per week, Imaging Room #1 Imaging Room #2
based on that resulting from patient
use 100 MCI 100 MCI

y

b. Estimated Escape Fraction (maximum
Xenon 133 activity lost due to leakage -

or inadvertant release) 0.33 0.33

c. Air flow volume (not including small
exhaust ducts described above) 1002 CFM 1025 CFM

Therefore, using the preceding values and appropriate conversion factors, C
can be calculated:

x 0.33 = 4.85 x 10-7uCI/mlImaging Room #1 C = A_ x f = (100 mCl) (lx103 uCl/ MCI)_
3V (l002 ft>/ min) (6.79 x 10/ ml/ft )

_ lx10 uCi/ MCI) x 0.33 = 4.73 x 10-7uCl/mi( 3Imaging Room #2 C = A x f = (100 MCI)
3

17 (1025 tt>/ min) (6.79 x 107 ml/ft )

This verifles that the MPC of I x 10-5 uCl/mi as stated in Section 20.103 CFR
Part 20 and Schedule B Table I of Part 20 will not be exceeded.

The maximum concentration of Xenon 133 for the unrestricted area, the
sidewall outside exhaust, is calculated below:

_ _ _ _ _ _ __ _ _ _ _ _ _ -
. _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ - _ _ _ _ ,
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a. Maximum amount of Xenon 133 released per year is based upon 100
MCI per week utilized for patient studies times the escape fraction
of 0.33. 100 mci /wk x 0.33 x 52 weeks /yr = 1716 MCI /yr.

b. Total air flow volume from Imaging Rooms #1 and #2:
2027 CFM. These are added together because they are dumping
into the same exhaust duct on the side of the building.

c. Therefore, using the preceeding values and appropriate conversion
f actors, C can be calculated.

C = A_ = (1716 MCI) (I x 103 uCilmCI) = 5.7 x 10-8 uCl/ml
3

V (2027 CFM) (1.484 x 10'" ml.nin/yrift ) ave /yr.

The maximum concentration of Xenon 133 for the unrestricted area,
the roof exhaust is calculated below.

a. Maximum amount of Xenon 133 released per year is based on 200 mci
per week stored (300 MCI total - 100 mCl utilized for patient studies)
times the excape fraction of 0.33.

200. mci /wk x 0.33 x 52 weeks /yr = 3432 mC1/yr.

.b. Total air flow volume 1000 cu ft/ min. from hood exhaust.

c. Therefore using the preceeding values and appropriate conversion
factors C becomes:

3C = A.= (3432 MCI) (I x 10 uCi/mC11 = 2.3 x 10-7 uC1/mi
3V (1000 ft'/ min) (l.484 x 10'v mi min /yr ft ) ave /yr.

These calculation verify that the MPC of 3x10-7 uC1/mi as stated!!n Section
20.106 10 CFR Part 20 and Schedule B Table 2 of Part 20 will not be exceeded,

and that Section 20.l(C) of 10 CFR Part 20 is being complied with.

At this point it is worthy to note tha.t an escape fraction of 0.33 is utilized
for all calculations. While an escape fraction of 0.25 is acceptable for most
situations it is the desire of sthis -institution to tu a > stringent as practicable
on its ventilation system requirements. Therefor., ;lthough the actual escape
~ f raction will be maintained well below 0.33, +h'; > ue will still be used in-

all the calculations requiring its estimate
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last Xenon 133 lung ventilation procedure each week, a 5 liter polyethylene
bag will be placed over the exhaust port of the trapping unit, and the unit
will be sealed and placed in front of the gamma camera and counted for one
minute on the appropriate settings. The counts per minute will be logged
in a record book and compared with previous readings. A replacement cartridge
will be installed whenever there is a significant increase in the weekly
counts per minute. The saturated cartridge will be placed in the fume hood
behind the two inch lead blocks and will be allowed to decay to normal back-
ground level s. Spent cartridges will be disposed of by Pharmatopes, Inc.,
the central radiopharmaceutical service which supplies the Xenon 133.

The test bags of exhaust air which exhibit counts higher than normal will be
emptied via an exhaust system in the radiation source storage room iln the
hospital. This system consists of a pipe with a fitted nozzle to which the
bag can be directly attached. When the fan switch is turned on the bag will
be evacuated and tte exhaust vented directly to the roof

The bag volume is 5 Iiters. The air flow rate is 50 CFM. The design of the
system will not allow the escape of the trace amouIit of Xenon 133 in the
exhaust bag into the room. The outside vent is greater than 25 feet from
all other air inlet vents. The maximum concentration of Xenon 133 in this
Unrestricted Area on the roof is:

a. Maximum amount of Xenon 133 released per year is based on the
manufacturers recommendation that the cartridge be replaced semi-
annually. Therefore, twice yearly, higher activity levels should be
A conservative estimate of 10 MCI per incident results in 20 mci
per year released from this special exhaust system,

3b. Total air flow volume is 50 ft / min.

c. Therefore, usir.g the preceeding values and appropriate conversion
factors,
C= A =(20 MCI) x (lx103 uCi/ MCI) = 2.7 x 10-8 uCI/mi

V (50 ft>/ min) (1.484 x 10iG mi min /ft3 yr) ave /yr

These calculations verify that the MPC of 3 x 10-7 uCl/mi as stated in
Section 20.106 10 CFR Part 20 and Schedule B Table 2 of Part 20 will not
be exceeded, and that Section 20.1 (c) of 10 CFR Part 20 is being compiled
with,

m
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Two other points must be made regarding the administration of the Xenon 133
d to the patient. First, a Rad Emergency Room Air Radio Decontaminator will

be kept in operation during the entire patient study. The specifications of
this device may be found in Attachment #4 of this license Amendment application.
The use of this device will be merely to supplement the ventilation capabilities
of the room and will at no time be used as a replacement for any of the ventila-
tion requirements described above. Secondly, the patient will be fitted with
a shoulder harness to which a'section of corrugated tubing is attached. This
harness will position the tubing just below the patient's chin. The other
end of the tubing will be fitted to a portion of the exhaust vent for the
room. Much of the Xenon 133 that escapes the mouthpiece or Xenon trapping
system via inadvertant patient exhalation will be suctioned out of the room
via this disposable corrugated tubing system. The tubing will be surveyed
by a low level survey meter following each study. Tubing exhibiting radioactive
levels exceeding that of normal background for the area will be replaced in the
fume hood until it no longer emits radiation levels above that of normal
background,

in the event that there is an accidental release of Xenon 133 in either of the
imaging rooms, the following emergency procedure will be implemented:

The patient will be removed from the room. The door will be closed. All
personnel will leave the imaging room for 40 minutes. Upon re-entry, the
room will be surveyed to insure that radiation levels have returned to
normal for these areas. Upon verification of the above, the air exhaust
for the room will be switched back to that for normal conditions.

The 40 minutes will Insure 12-13 changes of the air in the rooms according
to tFe following calculations:

Imaging Room #1 Imaging' Room #2
a. Total air flow volume 1002 CFM 1025 CFM
b. Tota | Room Voiume 3078 ft (I9xi8x9) 3402 ft3 (21x18x9)3

c. Volume / air flow / min = turnover time 3.1 min. 3.3 min
d. Forty minutes allows 13 changes 12 changes

Q. The Disposal Phase

The disposal of the Xenon 133 gas will be done by trapping the gas in the
Xe-400. Delivery / Trapping System as described in Attachment #2 of this license
Amendment Application. The potential leakage of Xenon 133 from this unit as
well as other sources of leakage are included in the Escape Fraction figure,

j To. insure that the trap is working efficiently, the exhausted air from the
4 trap w be monitored using the following procedure: Immediately after the

*
,

i

rp%,
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R. Equipment Operation and Monitoring of Leakage

a. The Xenon Dispenser Deliver System as described in Attachments #5
and #6 of this license amendment application will be checked prior to
use to ins.ure proper operation. The manufacturer's operating
instructions will be followed.

k . The Delivery / Trapping Unit will be checked.at the beginning of eachb

week.by filling it with oxygen and checking for leakage. Its operation
will be checked during the practice runs prior to the administration
of the Xenon 133 gas. The manufacturer's operating instructions will
be followed and the carbon dioxide absorbers will be replaced as needed.

/

g s'} A
c. The Xenon leakage f rom the Xenon trap will be monitored as described

above. The manufacturer's operating instructions will be followed and
/ \g the desicant in the water trap will be checked prior to the day's use

V ,Y and replenished as needed. The RAD Emergency Room Air Decontaminator
T will be monitored in a similar manner.

Y d. All exhaust vents will be checked twice yearly to confirm their continued
effIclency. In additlon, they wiI| be checked whenever structural changes
are made which could affect-their efficiency. Records verifying
these procedures will be maintained.,

/
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R ADI ATION I)OSI51ETRY ,

IThe estimated absorbed radiation doses (2) to an average *

patient (70 kg) for pulmonary perfusion and cerebral blood . j

flow studies from a maximum dose of 30 millicuries of !.

Xenon Xe 133 in 3 liters of air are shown in Table Ill. ;
,

fTable ill
Radiation Doses 3 ,

'

Effective Whole -

Italf-time Lungs' Brain Body ;

q rads /30 mci !i

l'ulmonary Perfusion 2 min. 0.25 0.0014 0.0027 ~ [i

Cerebral Blood I low 5 min. 0.63 0.0035 0.0068 {
*99'; of actisity is in lungs

,

(2 ) Method of Calculation: A Schema for Absorbed-Dase I

f'Calculation for Biologically Distnbuted Radionuclides,
Supplement No.1. MIRD pamphlet No.1, J. Nuct. Med., g

t XEXOYXe 133p.>. x.
,

llOW SUPPLIED [
'

Ihe Xenon Xe 133 gas is supplied as part of the Calidose@ l

system, consistmg of 2 ml unit dose sials and the Calidose !- L y

dispenser * for shielded dispensing. f. -1

Normally viah containing either 10 or 20 mci / vial, packed ii

!up to 5 viah per shield tube, are supplied. Vial sets contain- ,,

mg up to 100 mci / sial are available. f __

<

Catalog Number NRP-127 - ;*

1 :s
* Patent Pending

'

4

- 7 , j

/ a 1
p ;1

,
. [- i

o
E

I
e

-is .v

| h

,.

1

i -

;. .
t>

s-,

1 i
New England Nuclear; ,

! Radiopharmaceutical Division <

New England Nuclearh leric Mass. 01862 i-

,

f i
; i

"

i
'I JO 127 7-75 Rev 1 = I'rinted . in U.S A.

!
nw _,

. ~ , . , -n u .o , c,-v - m y v s "m - - - - <
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DESCRIPTl9N closed respirator systems or spirometers.. -

Xenon Xe 133 for diagnostic use is available as 5% gas in The suggested activity range employed for inhalation by the
-

carbon dioxide diluent 95E average adult patient (70 kg)is:
ACTIONS Pulmonary function including i naging: 2-30 mci

. X:non Xe 133 is a readily diffusible gas which is neither in 3 liters of air.
utilized nor produced by the body. It passes through cell Cerebral blood flow: 10-30 mCiin 3 liters of jiir.
membranes and freely exchanges between blood and tissue. The patient dose should be measured by a suitable radio-
It tends to concentrate more in body fat than in blood, activity calibration system immediately prior to admin-
plasma, water or protein solutions. In the concentrations istration.
used for diagnostic purposes it is physiologically inactive.
Inhaled Xenon Xe 133 gas will enter the alveolar wall and PHYSICAL CH AR ACTERISTICS,

enter the pulmonary venous circulation 4 the capi!! aries. Xenon Xe 133 decays by beta and gamma emissions with a
physical half-life of 5.27 days (I 8 Photons that are usefulMost of the Xenon Xe 133 that enters th irculation from for imaging studies are listed in Table I.a smgle breath as returned to the lungs and exhaled after a

i ringle pass through the peripheral circulation.
Table 1

; INDICATIONS Principal Radiation Emission Data Xenon Xe 133
Inhalation of Xenon Xe 133 gas has proved valuable for the
evaluation of pulmonary function and for imaging the lungs. Mean % per Mean Energy
it may also be applied to assessment of cerebral flow. Radiation Disintegration (kev)

,

Beta-2 99.3 100.6CONTRAINDICATIONS
Gamma-2 34.99 81.0To date, no known contraindications to the use of Xenon
K int. con.Xe 133 gas have been reported. electrons, -2. 47.24 45.0

h ARNINGS L int. con.
This radiopharmaceutical should not be administered to electrons, -2 7.87 75.7
pregnant or lactating women unless the benefits to be M int. con.

. gained outweigh the potential hazards. electrons, -2 9.84 80.0
Ideally, examinations using radiopharmaceuticals, especial- K x-rays 34.70 30.8

- ly those elective in nature, of a woman of childbearing K x-rays 7.67 35._
' c:pability should be performed during the first few (ap- (1) Dillman, L.T., Radionuclide Decay Schemes and Nuclear

proximately 10) days following the onset of the menses. Parameters for Use in Radiation-Dose Estimation. Part 2,
E Radiopharmaceuticals should be used only by physicians Supplement No. 4, MIRD pamphlet No. 6. J. Nucl. Med.,

who are qualified by specific training in the safe use and p.28,1970.
handling of radionuclides produced by nuclear reactor or The specific gamma ray constant for Xenon Xe 133 is 0.44
particle accelerator, and whose experience and training have R/ mci-hr. at I cm. The half value layer is I mm of Pb.
been approved by the appropriate. governmental agency To correct for physical decay of this radionuclide. the frac-
authorized to license the use of radionuclides. tions that remain at selected time intervals before and after

PRECAUTIONS the date of calibration are shown in Table 11.,

As in the use of any other radioactive material care should
'

be taken to insure minimum radiation exposure to the pa. Table 11
ti;nt, consistent with proper patient management, and to Xenon Xe 133 Physical Decay Chart
insure minimum radiation exposure to occupational workers. (Half-life 5.27 days)
Expired Xenon Xe 133 gas should be controlled in a manner

, Fraction Fractionthat is in comphance with the appropriate governmental
agency regulations. Day Remaining Day Remaining

,

X:non Xe 133 adheres to some plastics and rubber and 5 1.930 8 349
,

-4 1.693 9 30'i should not be allowed to stand in tubing or respirator
3 1 10 68i containers. Such unrecognized loss of radioactivity from y'483 34 11 35tha dose for administration may render the study non- y'300

*

,, .140 12 .206f diagnostic. Xenon Xe 133 gas delivery systems, i.e.,
respirators or spirometers, and associated tubing assemblies 0* 1.000 13 .181

i . must be leakproof to avoid loss of radioactivity into the lab- 1 877 14 '159

; oratory environs not specifically protected by exhaust sys- 2 h9 15

}139
!

(; ms. 3 g g
4 .591 17 .107

ADVERSE REACTIONS 5 .518 18 .094
4

2 To date, no adverse reactions based on the use of Xenon 6 .454 19 .082
j Xe 133 gas have been reported. 7 .398 20 .072

DOSAGE AND ADMINISTRATION . Calibration DayX:non Xe 133 gas is administered by inhalation fro n'

F<
_ _ _ _ _ . . . . .
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o XENON DEllVERYlTRAPPINGSYSTEM

ModelXB-400A #Nr
p ?

Totally Integrated.

Exceeds NRC requirements i*
,

* Mobile 4
,

7y. .

4 year guarantee on charcoal traps*

Supplied with 8 charcoal xenon f dBjk, p |
.

*

..

[g 'G 4d2 "'gas traps
- - '

(,) Simple to operate I-
s . < < .r

,

4,* #1 -

Single control knob fs .;*
m

y,y jPortable a-*
,

Superior to all competitive systems* '
'

;_ygg, , .y,

M90 litre breathing bag : :*
,

, , ild.'-L ,

Resistance free breathing l,. p*
,.

* Efficient 3f ;

Fully shielded E - '(f''$
Automatic shut off 3 :

*
, .

''

.. . '. :
* '

'

.

FOR k' f'g4j~

LESSTHAN 82000.000

E ''
Control No. 02 4 3 5

l A =:C1
g g q| 400 SMITH STREET, FARMINGDALE, N.Y.1173s o <sions2.. .

- -
. .

800-645-9110

o M pnces F O B. Farmingdale. N.Y. e Terms: Net 30 days e Pnces and specifications subject to change without notice e Pnnted in U.S A. 1178
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XENONDEll'lERWTRAPPINGSYSTEM

ModelX8400A DNLY S1995.00

* Pump shuts off automatically upon sensing empty breathing bag
* Shielded ... Mobile ... Self-contained
* Most economical automatic system available
* Simple, easy-to-use, single dial control of all functions
e 90-liter breathing bag for resistance-free patient breathing
e Built in CO absorber and moisture trap
e In line disposable bacteria filter, mouthpiece and tubing
* Accepts any commercially available form of Xe-133

For the first time, regional ventilation studies can be breathing regardless of the extent of his pathology.
performed by turning a single control knob to index
cach function of the test procedure. Single breath, g
equilibrium, perfusion, and washout studies are ac- INDIVIDUAL PATIENT MOUTHPIECE IN-
complished simply by dialing the desired mode on CLUDES TUBING AND IN-LINE DISPOSABLE
the clearly marked panel. An internal valve system BACTERIA FILTER preventing the need for system
automatically channels the xenon / air / oxygen mix- sterilization between studies and eliminating the
ture through each cycle, fully controlled by the possibility of cross-contamination between patients.
technician, completing the study effortlessly and Extra length tubing for supine patients are supplied
evacuating the exhaled xenon to one of the eight in the relacement kits, Model MTB-327.
xenon gas traps provided in this system.

THIS SYSTEM IS DESIGNED FOR OPERATOR THE CO: ABSORBER AND MOISTURE TRAPt

CONVENIENCE. The single control knob is post- ARE EXTERNALLY MOUNTED at the top of the
tioned opposite the patient for "one-glance" obser- unit. Each is designed for rapid twist out/ twist-in
vation of both patient and controls. 'Ihe moisture changing. The traps are made of clear plexiglass to
trap, CO: absorber, O / air and gas trap lines are permit observation.
located at the top of the unit for easy access.

Connections for both O / air mixture tubing and
A 90 LITER LATEX BREATHING BAG provides xenon gas trap vent tubing are mounted in the top
your seated or supine patient with resistance-free area for easy access and for routine observation.

9

|
,

k
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CTHE SYSTEM ACCEPTS ANY COMMERCIAL |
FORM OF Xe-133. Delivery of a bolus of xenon gas A:, x #. A

is accomplished by injecting the bolus directly into f- j" "
'

\the side of the rubber patient mouthpiece, an effi- [ ;

cient and reliable septum. Dead space is virtually | j
3eliminated as the patient inhales the bolus im- :

mediately upon command. 1 I
h < uw 3e

A VACCUM SWITCH assures complete system h j"

purging of xenon at the completion of a study.
,

SYSTEM ROLLS EASILY ON HEAVY DUTY ,ff I' 1 |

CASTERS for convenient positioning of unit in rela- 6 l

tion to patient and gamma camera.
'

;

., e

>

|
t

! i

! . [
\ - - - . .

!
] !

p,

ocuiumw i

|O i
i ! (jAcctur usan,

I
'

i ,

f
'

i cvacu m ;

| fe94 !,

,

t

~
'

L li

| \

; A single knob controls each function during Top view showing twisi-out/ twist-in moisture and i

|
study. Valves automatically channel xenon gas CO2 traps, connections for O / air and 8 xenon i
through system by turning knob to appropriate gas traps. I

setting. (

| SPECIFICATIONS
I i
!

i MATERIAL: Steel outer casing with
i lead shielding

.I[ DIMENSIONS: 20" W x 18" D x 46" H
MOBILITY: Rolls on 3" heavy-duty |

casters.
|

SHIPPING WEIGHT: 400lbs.

|O x = Et xe.4 = ^.......si. m * i
'

:

| I
| ?
| ;

l

|
.. . _ _ _ _ _ . _ . - _ . _ .
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RAD x- . :,

!KodelXB404
*

1_

EMER0ENCYROOMAIR L>
:

RADIODECONTAMINATOR |
'

'

* Safe
* Easy to use
. Efficient j
e Easy mobility ;

h ;!
. Shielded
. Easily replaceable trap

;,

i The RAD (emergency room air radiodecontami- an event should occur, close all windows and doors,
nator), Model Xe-401, was specially developed to roll the unit in the vicinity of the spill and turn the ;

remove radioactive Xenon 133 from the air in the switch on. All the room air will be sucked in from
event of accidental spills from Xenon delivery sys- the bottom and released at the top as filtered air '

; tems or patients. It is ideal for the facility that is less the Xenon. The RAD is left on for approxi- 5

j locked in and has no windows or emergency mately fifteen minutes, depending on the room size.

| exhaust systems. The unit is a large, portable filter-
ing system and capable of absorbing all the spilled The RAD is made from a tough and durable extra,

Xenon. heavy gauge vinyl plastic, and is mounted on four'

swivel ball bearing casters.
A Xenon spill can occur any time a patient panics or
feels discomfort, and as a result, prematurely re-
moves the mouthpiece. It is also possible for a con. SPECIFICATION |
nection in the Xenon delivery system to break and DIMENSIONS: 24" diameter by 28" overall height

; spill Xenon into the room. POWER REQUIREMENTS: 115V. 60 Hz, AC L

AIR FLOW: 100 CFM ,

i Having a RAD in the room relieves the technician SHIELDING: %" thick lead !
of the anxiety of what to do for a Xenon spill. If such SHIPPING WEIGHT: 95 lbs.

M o d e l X e-4 04 . . . . . . . . . . . . . . . . . . . . . . . . . $ 79 5.00 f

G
.

;

, Y4

I ADC " gg 400 SMITH STREET, FARMINGDALE, N.Y.11735 o (516) 752 9686

f
,

}, 800 645-9110 |
_ _ _ _ _ _- -_ _--
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CTHE SYSTEM ACCEPTS ANY COMMERCIAL "" j:| |! 9
I FORM OF Xe-133. Delivery of a bolus of xenon gas /, \ - |

% " "
| is accomplished by injecting the bolus directly into [ t_j

ithe side of the rubber patient mouthpiece, an effi- ) \
t

I I
| cient and reliable septum. Dead space is virtually .]

climinated as the patient inhales the bolus im- i j ('

,

mediately upon command. 1 |~

Jaz uw': ,. .a ;

1| A VACCUM SWITCH assures complete system - ''

j
purging of xenon at the completion of a study.

,,h # 7' j |f SYSTEM ROLLS EASILY ON HEAVY-DUTY
I 2 |

| CASTERS for convenient positioning of unit in rela-
' !

! tion to patient and gamma camera. ., _

<
.

|

-

! ==JuF -

t

i

( ,

I

!'
._

I,|

I couvorm i i

!
; ! , t

! AccL a waaon
' '

i ! ,

i !

| I'
IEVACUATE'

(. ,

|

A single knob controls each function during Top view showing twist.out/ twist-in moisture and !
study. Valves e.utomatically channel xenon gas CO2 traps. connections for O / air and 8 xenon !

through systern by turning knob to appropriate gas traps. ,

setting. [

[

SPECIFICATIONS I
|

MATERIAL: Steel outer casing with f
lead shielding !

DIMENSIONS: 20* W x 18" D x 46" H [
MOBILITY: Rolls on 3" heavy-duty |

casters. |
SHIPPING WEIGHT: 400 lbs. )

|O Mwet xe.*on . . . . . . .si.m.
|
!
!

!

U--..- - - - _ _ _ __ _ _ _
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RAD :
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1

10lle XB-404 i
-

;;
.

,

EMER0ENCYROOMAIR |
.

RADIODECONTAMINATOR ;
'

m
.

|

|

* Safe
* Easy to use
* Efficient'

. Easy mobility !

. Shielded

. Easily replaceable trap h
1

'

The RAD (emergency room air radiodecontami- an event should occur, close all windows and doors.
nator), Model Xe-401, was specially developed to roll the unit in the vicinity of the spill and turn the L

remove radioactive Xenon-133 from the air in the switch on. All the room air will be sucked in from ;

event of accidental spills from Xenon delivery sys- the bottom and released at the top as filtered air '

tems or patients. It is ideal for the facility that is less the Xenon. The RAD is left on for approxi-
) locked in and has no windows or emergency mately fifteen minutes, depending on the room size.
! exhaust systems. The unit is a large, portable filter- <

{ ing system and capable of absorbing all the spilled The RAD is made from a tough and durable extra i

Xenon. heavy gauge vinyl plastic, and is mounted on four !

! swivel ball bearing casters.
! A Xenon spill can occur any time a patient panics or i

feels discomfort, and as a result, prematurely re-
| moves the mouthpiece. It is also possible for a con- SPECIFICATION |
: nection in the Xenon delivery system to break and DIMENSIONS: 24" diameter by 28" overall height

'

f spill Xenon into the room. POWER REQUIREMENTS: 115V. 60 Hz. AC (
AIR FLOW: 100 CFM i

Having a RAD in the room relieves the technician SHIELDING: %" thick lead |
of the anxiety of what to do for a Xenon spill. lf such SHIPPING WEIGHT: 95 lbs. |

M od el Xe-4 04 . . . . . . . . . . . . . . . . . . . . . . . . . $795.00

e;
,

,

| A=Cl !
[gg { 400 SMITH STREET, FARMINGDALE, N.Y.11735 o (516) 752 9686i!

!
800-645 9110 !

. . - - - - - _ _ _ - _ ._ - . - - _ _ .
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XENONACCESSORIES |
0

DISPOSABLE FILTER KIT
(For use with model Xe-400A) ~

',Model MTB-327 :~

6" AND 39" TUBING
(BOTH SUPPLIED) ~+ '-

I

~

-''ADAPTOR
.

MOUTHPIECE [
'

p3 y~,,,. ,

-

< .A 'g N ' * - J/ BACTERIAg
/ FILTERj

,Y \* n ,-

Model MTB.327 . . . . . . . . . . . . . . . . . . . . . . 57.50/ kit

Min. order 5 kits

O
l Model SCP.309 Sodallme CO Absorber Premeasured packets for replacing CO2 Absorber in

refill PKG of 8 . . . . . . . .$7.75 Model Xe-400A. DX 133 and DX 133T

Premeasured packets for replacing moisture ab-
Model MA-318 Drierite moisture absorber s rber in Model Xe-400A (may also be used withrefill PKG of 3 . . . . . . . 59.00 Model Xe-102, Xenon Trapping System).

!
.

'

.s

_

" A
' '

NOSE CLAMP \
Model NC-12 . . . . . . . .$7.9 5 , \; 3 j

s

REPLACEMENT \ _ /d
NOSE CLAMP SPONGES / KELLY CLAMP'

Model N CS.13 . . . . . . . . . . . . . . . . . . . . . . .$3.00 doz. Model KC.11 . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 9. 7 5

475O
^

MOumeieCe
M od a MP. i 5 . . . . . . . . . . . . . . . . . . . . . . .s i s.75 do,. Ay y-

|,n ,

&b|

._ .
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DISPOSABLE XEN8N-133
~ '

.

REBREATHING SYSTEM / *

Model DX-133 /
./* Disposable combination inhalation and trap system

* Inexpensive, easy to use ,/
No sterilization of mouthpiece required /

O cross-contamination between patients* /

/

/
This inexpensive, disposable sys m device is used Xenon-133,is injected into the system and inhaled
to both administer Xenon-133 an to collect the by the patient when the camera is turned on. The
expired gas. Made entirely of plastic, e system is patient.then holds his breath until sufficient counts
used for one patient only and then disc ded after are collected or until he must breathe. While the
the Xenon has been allowed to decay or s been patie'nt is breathing through the system, "equilib-
exhausted from the collection bag. rium phase" data is collected. When sufficient data

h'as been compiled, the appropriate valves are
/ opened, and the patient inhales outside air and

'Ihe system consists of Mouthpiece, which does not exhales into the collection bag until the bag is full
require sterilization, Gas inlet valve for admission of enough to offer resistance. The entire rebreathing
Xenon-133, CO2 absorber, and Gas inlet for admis- akaratus is then removed and placed in a hood or
sion of oxygen to a 35 liter collection bag. / oth area for storage and/or release of the gas.

/ h
j ROOM VENT

'

j y,
' "

7 x _

/

MOUTHPtECE

XENOM INLET

,
. .

u
}

~

.' , .

| '
.' s

j hDEV E

| M'
COsABSORDER 0 INLET

; 7

j

COLLECTION SAG

MODEL DX-133 , , , , , , , , , , , , , , , , , , , , , , ,13. 9 5 c a .

gUni packed 10 per carton. Min. order one carton ,-

/ m

[Model DX-133T for sole use with Model Xe 102,
'

i>
Price and packed th'e same as DX 133.
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UNIGUE NEW "XenAlert88"'

Xenon-133 Room Air / Trap Monitor *
,

The only instrument
that monitors exposure rate,

continuously integrates and displays the
$ xenon concentration of room air,in multiples of the

Maximum Permissible Concentration (MPC)1,
'

and also monitors the effluent
enon gas traps.

e Large meter reads directly in MPC units. '

* Digital register shows integrated MPC-Hours.

e Audio and visual alarms alert personnel toRegul nst clea y limits
the permissible '"Xe exposure hazardous xenon concentrations.
to 1 MPC for 40 hours per week
for 13 weeks. The data is * Fully-shielded counting chamber.
continuously updated and displayed
by the "XenAlert" Monitor. * Compatible with all xenon-dispensing, ,

' to CFR, Part 20. Sec. 20.103 and A ppenilix II, Table 1. administration and trapping systems.

*

$ k
**

V
+e pgj

+
*

Y XenAle ri.. =".,*..a""*','""'**-.. . . . . . . . . . .
.

. . . .

. . . . . . , , , < . . . ;,. . . , . |"''

,g., g,4 ; .:. H:r.. ......

..m.---*
...,.,.,,,, ,,.. '",

. vu es'88 ,* Patent Pending

"NucIcar Anociates g p ,.s, ."
- ......... g .,

-- - o:. :,c.::::'.

.

NUCLEAR ASSOCIATES
| Division cf VICTCnEEN INC

100 Voice Road Carlo Place. N.Y.11514a

vecTonEEN
($16) 741-6360

1-127H 2e; eta
'

.
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"XenAlert" Xenon-133 Roo r/ Trap Monitor
_

-

..

8>
| Now, concentrations of xenon-133 in room air and gas

?.J I., ' "8 8trap effluent can be quantitatively monitored continu- "'"""4 .

7mously and accurately with the unique "Xen Alert" Ston- .A i ',

itor. Unlike preset, non-integrating devices, the "Xen- 1 :::' l
O ~~- l! %Alert" eliminates tedious and complex calculations by

automatically computing total exposure (in 31PC- d j

1 "
llours units) and exposure rate (in fractions of 31PC). g

*Xenon monitoring has never been easier!
%

ROOM AIR MONITORING 1. eft: "Xen Alert" monitors room air during ventilation
study. Itight: cas trap utput is displayed in alPC units.

To continuously monitor and integrate room air con-
centration, the "XenAlert" is positioned near the
xenon administration system and the imaging equip- p
ment, lloom air is drawn mto the counting chamber.
Air samples are counted while the air is exchanged The "XenAlert" greatly simplifies the monitoring of
more than 3 times per minute. An analog meter con- effluent air from any xenon trap. Setting the analog
tinuously displays 31PC units while two digital reg- meter multiplier to X100 or X1000 displays 10-8uCi/ml
inters display integrated 31PC-Ilours and total hou s or 10-2 uCi/mi full scale. Concentrations approaching
(running time) respectively. When the '"Xe room air the latter level at the trap's exhaust port can result
concentration exceeds full scale, the digital registers in a xenon room air concentration approaching 131PC.
flash on and off as a warning to personnel,in addition, Therefore, the monitor may be used periodically to
an audible alarm can be activated. verify trap performance.

At the end of each work day, the "XenAlert" is Detector: Pancake thin-window G51 tube.
switched to " Stand-lly." Data acquisition is sus- Accuracy : 20%.
pended, but accumulated da*a is retained in mem- Iteproducibility: fWc.
ory. In the morning, or whenever a xenon study is Calibration Factorn: XI = 10-5 Ci/ml; X10 = 10-* *Ci/ml;
to be performed, the "XenAlert" is re-activated and X100 = 10-* uci/ml; X1000 = 10-'u l/ml.c
data accumulation resumes. At the start of each work Counting Chamber: Shielded with D.5 mm ( N") lead.
week, the "XenAlert" is reset to zero and the pro- Air Exchange System: Centrifugal blower exchanges air 3
cess repeated. or more times per minute.

Air Intake Port: 2.5 cm (l") diameter front-panel port with
The "XenAlert's" unique features allow personnel to re-usable particulate-matter filter,
assess their xenon exposure quantitatively. An acci- 31PC 31eter: Analog with ranges of 1,10,100 and 1000 h!PC,
dental release of xenon, such as from a broken vial or full scale,
an uncooperative patient, may temporarily raise the Time Constants: 40 see on XI,4 see on Xio,0.4 see on X100,

'"Xe room air concentration well above 131PC. The and o.01 sec on X1000.

degree to which the NItc limits have been reached, SIPC-Ilou rn Itegister: 0-99 2-digit light-emitting diode
however, depends on the amount of activity released (LED).
and the time required for the room's exhaust system Ilours Itegister: 0-80;2-digit light-emitting diode (LED).

to exchange the restricted area's air. The "Xen Alert" Visual Alarm: I.ED registers flash at 1/see rate at full-scale

takes these factors into account with the display of meter reading in XI or ilo ranges.

SIPC-llours. Personnel are immediately aware of both Audio Alarm: Intermittent tone. User-selectable to alarm
at full scale on all ranges.

the 31PC concentration to which they were exposed Emergency Audio Alarm: Continuous tone on reaching 80and the total integrated 31PC-Ilours.in terms of NItC SIPC-Itours (integratwn and data accumulation continue
regulated exposure limits. toDDhours).

llackground Subtract Circuit: Activated by moving range

{ } switch to Test position. Allows meter display of background
Additional "XenAlert" Features count ate or internal subtracted background count rate.

Enables user to ad.iust subtracted background.
Itmt Fuwlan Itcar. panel pushbutton resets 31PC-Itours

* Background Subtract Circuit. Permits subtraction of back-
ound rad ation to assure maximum accuracy when ar| rs di]! ys to z ro.g ,

9 - durme non working hours. Prmr accumulated data remains
* Total Hours Register. Displays total hours of xenon data stored in memory,

accumulation. 3femory Storage Circuit: Itetains accumulated data during
* Power Indicator. Light emitting diode flashes once per nmmentary power losses.

Power: II5V,60 liz,25W (230V,50 Itz on special order).
Second to indicate data accumulation. Sin: 17 cm (6.77 high x 31 cm (12.27 wide x 27 cm (10.6")

* Integration Disable Circuit. Suspends MPC-Hours and
Hours data accumulation during gas trap monitoring. as- . ,

suring that the digital registers will display only room air
,

integration va!ues. 36 751 "Xen Alert" "'Xe Itoom Air / Trap hionitor....$1750.00
* Emergency Alarm. Loud alarm is activated automatica!!y 36 753 Particulate-31atter Iteplacement Filter,

when 80 MPC Hours have been accumulated. j Package of 25 titters . 25.00
36 75 8 Ilose for gas trap monitoring. 6-ft. 20.00

- _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _
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RAD *
Model XE-404

e Safe
* Easy to use
* Efficient

Easy mobilitye

* Shielded
e Lifetime guarantee

on filter

,

s

I

|

}

The RAD (emergency room air radiodecontaminator), Model
XE-404,was specially developed to remove radioactive
Xenon-133 from the air in the event of accidental spills from
Xenon delivery systems or patients. It is ideal for the facility
that is locked in and has no windows or emergency exhaust
systems. The unit is a large, portable filtenng system and
capable of absorbing all the spilled Xenon. ;

A Xenon spill can occur any time a patient panics or feels
discomfort, and as a result. prematurely removes the mouth- i

I
piece. It is also possible for a connection in the Xenon deliv-

Iery system to break and spill Xenon into the room.
|

Having a RAD in the room relieves the technician of the ,

anxiety of what to do for a Xenon spill. If such an event |
should occur, close all windows and doors, roll the unit in the i

vicinity of the spill and turn the switch on. All the room air
will be sucked in from the bottom and released at the top as ,

filtered air less the Xenon. The RAD is left on for approxi- |

mately fifteen minutes, depending on the room size. |

The RAD is made from a tough and durable extra heavy
gauge vinyl plastic, and is mounted on four swivel ball bear-
ing casters.

SPECIFICATIONS f
Dimensions: 24" diameter by 28~ overall height ,

Power Requirements: 115V. 60 Hz. AC i

Air Flow: 100 CFM |

Shiefding: ',e" thick lead
Shipping Weight: 95 lbs
Model XE-404 . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 4 4 5.00

' Patent Pending
n

I
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p., after initial cabbration'. The increased radia- To correct for physical decay of this radionu- tubing or respirator containers for such unrec- t
F tion absorbed doses to the thyroid that result clide, the fractionis that remain at selected ognized loss of radioactivity from the dose for kktthese from altered radioisotope composition of a 400 time intervals before and after the date of cali. administration may render the study non<liag. dr'imated ..

' '4 curies microcuries I 123 done are shown in Table VI bretion are shown in Table II. nostic. 4;ge
maging t for tirne intervals of up to two half-lives after Adverse Ileactions: Adverse reactions spe. +
enpares cahbration, for thyroid uptakes of 5,15 and Table IL Physical Decay Chart; Xenon Xe cincally attributable to Xenon Xe 133 have not . .i

"~
.,

is of re- 25'i. 133, half life 5.31 days been reported. d

h'. '$ (D
$:

'131. - Table VI Comparison of Thyroid Radiation Dosage and Adminiatration: The recom- ! *
1Dunes at One and Two llatf.I,1ves ofI Fract.on Fract.on )mended activity range for pulmonary ventila.ofII 323 Days Remainmg Days Remaming

tion studies in the averago patient 170 kan in 2 ;( i~'' y( {p
+

adI131 -$ -4 1.686 9 0.309 to 20 mci 10.03 to 0 3 mci /kgL [l .

Dome j Elapsed Time -2 1.298 !! 0 23g 133 Prior to patient administration, carefully | 5
-h4 Dn_ne (rads /400aCi i 123F -3 1.479 10 0 271 In order to assay the activity of the Xenon Xe [ ,i

j
1i -1 1.139 12 0.209 remove the screen plug from one end of the ||

~]
5

eredd A Thyroid O' l.000 13 0.183 valve 4hield (B of ngure D and shake out the l- I'
LOOpCi 4 Uptaketm Cahbration 1 2 1 0.878 14 0.161 plas, tic capsule, using adequate radiation pro, p p ![ "% I:
i 1318 5 Time llalflife llatf-Lives 2 0.770 15 0.141 tection techniques. The capsule of Xenon Xe % a $

3 0 676 16 0.124 133 can then be assayed in a precalibrated ioni. '4 -

p'
-

260 'M 5 4.20 6.81 11.47 4 0.593 17 0.109 mation chamber. { ,.

' 8d > * 15 12.47 20.60 34 66 5 0.521 18 0.095 Preparation Foe Use: . .. )( ...-t a i -
130J - 2 25 21.43 34.44 57.66 6 0.457 19 0.084 * Asbemble the Xenon 133-VSSs as shown in (a n v.

7 0.401 20 0.073 Figure I.
0.16 .v
* gy - , s

'Inc uding d sea fmn radiocontaminant' 8 0.352 21 0 065 * Place the breathing <ollection bag in a suit. ;. ~ , m
Rabopharmaceuticata should be used only by able radiation shield. [ hU''14 4 physicians who are quahfied by training and * Cahbration day. e Instill approximately 500 ml of medical ys /

,. , *i

14 M;MO * esperience in the safe use and handling of ra. grade oxygen in the bag through the Co ab. fYk
_

m
- dionuchdes and whene enperience and training External Radiation sorber canister for each minute of antici- t mNON have been approved by the a ppropriate govern. The speciGc gamma ray constant for Xenon X, pated rebreathing time. - ! %

*'.

r.020 5 enent agency authoriad to bcense the use of 133 is 0 56 lumCh hr at I cm. The first half e Seat the patient with his back against the f 7 -

035 6 rs.dionuclides. value layer is 0.04 mm of Pb. face of the colhmator of a scintillation cam- M@
"' Ass q liow Supplied: Sudium Iodide I 123 for' oral Clinical Pharmacology: Xenon Xe 133 is a era, positioned to allow imaging of the de. . ,Q
00m a administration is supplied in glass vials and in readily diffusible gas which is neither utilized sired portion of the lungs. When a diverging Rg
:'.009 W capsules. . nor produced by the body. It pames through collimator is used, position the patient an g' , -
C OU9 4 l'ach glass vial contains Sodium todide I 123 cell membranes, freely exchanges between that both lungs are in field view. ,-

Pit - solution with s total specine concentration of 2 blorn! and tissue, and tends to concentrate * Clamp the patient's nose. , d
'

4 *: 8nallicuries per ml at calibration time. Each more in body fat than in bimd, plasma, water Use of System: . M
I g _. vial is w rapped in absorbent material and then or protein solutions. In the concentrations When the Key is initially turned 180",the plas. W 4J

enclosed in a labeled lead shield. Each capsul, recommended for diagnostic studies, it is physi. tic container of xenon is broken, and the gas is
p@fp;024- contains 0 05 ml of Sodium Iodide I 123 with a ologically inactive. Inhaled Xenon Xe 133 ga.s released into the system. In the event that the*
.

C 047 ' total actisity of 100 microcuries at calibration will enter the alveolar wall and enter the pul. Key is difficult to turn, gently tap the retainer i.y
C 071 time. F.ach capsule is supplied in a plastic cap. monary venous circulation via the capillaries. ring Wigure I, El. When the Key is turned 90',

' )&
-.L Q.

3,
~~

sule vial that is enclosed in a labeled lead blost of the Xenon Xe 133 that enters the circu. the system is closed.
g,E . shield One extra shield label is supplied with lation from a single breath is returned to the Instructions are given below for single breath b y'

1 131 exh glass vial and each capsule for attach. lungs and exhaled after a single p2 a through study followed by a rebreathing study and a .e
f., Vol'. ment to a shielded container other than t.he

the geripheral circulation. washout study. } 'd%'jg one in which the drug product is supplied Indications and Usage: Study of pulmo, Single Breath y
nary ventilation. 1.llave the patient breathe normally >

,ntribu ;.
,

4. Contraindications: None known. through the mouthpiece. ._
. nd"'" - ; [ XENON Xe 133-V.S.S. (Ventitation Study Warnings: Xenon Xe 133 should not le ad. 2.(al f or a sharp done, have the patient ex. [5 .ominal ministered to children or to patients who are hale completely and hold his breath.
. .-

g , ,,,,y i
.sended (kx,nonx,g33 pregnant, or to nursing mothers unlew the Turn the Key IMy.

h.. -
;

M" . Description: The Xenon Xe 133 Ventilation huards. Ideally, examinations using radio, inhale through the mouthpiece and
benefits to be gained nutweigh the potential (b)For a diffuse dose, have the patient 4

p' le- tie tube containmg 10 mci t 20% of, Xenon nature,of a woman of childbearing capsbihty struct the patient to exhale maximally

kujy 5) stem (V.S S f consista of a seah d plas' pharmaceuticals, especially those elective in hold his breath. Turn the key 180'. In. bIf138 Mlb eps *t cabbration time and date wath less should be performed during the first few tap. through the mouthpiece. hh---

j ,g ha 1", carrier Xenon in air. Xenon Xe 133 is proximately 10) days following the onwt of 3 Following either 2tal or 2ibe, instruct the N ''
% -

Nf 2ced by fission of Uraniuu>2311t is chem- menses. patient to take a single, smooth, deep,

utly and physiologically related to elemental Adequate reproduction studies have not been breath through the mouthpiece and hold I,

,131 senon, a non-radioactive mone. atomic gas performed in animals to determine whether it. # ' - 'L,

g!, hwh is physiologically inert encept for enes. this drug affects fertility in males or females, 4. Start scintigraphy while the patient is f '^..1fg3 "se properties at high dones. has teratogenic potential, or has other adverse holding his breath. 'k; .
'

.

.0 0 .iy
, Phys.icalCharactertst.ics .

. There are no well<ontrolled studies in preg. G.When single' breath acintigraphy'is com.
. effects on the fetus. Itchreathing -

. ..

$ *,'.|| M '
I hl* ; ,,g

- agy wt1 33 deca a by tets emtsason with a
I % .' i ;Wnant women which would allow any conclu. plete, instruct the patient to breathe back.

g ,N,ul for n anYirna siens as to the safety of Xe 133 for the fetus. and forth through the mouthpiece for at

'

'. .M. ..
!..

f-(138 are f etect a ud

p.*M;!@k
11

are hated in Table !- Xenon Xe 133 should be used in pregnant least one minute. g

1034 .-k women only when clearly needed. 6.lieve the patient inhale and hold his I

.g. :\W; :3 cys f Lble ! Principal Itadiation Emi.ssion Data Precautions: Xenon Xe 133 as well as other breath while a secorid scintigram is taken.
7yos ? " - radioactive drugs, must te handled with care Washout I p jd h -(

{ h' f[i f a y{.-
blean Elean and appropriate safety measures should be 7.When scintigraphy is complete, instructg, .

Percent per Energy used to minimize radiation esposure to chnical the patient to inhale room air deeply and fg .; pjeation pi ;nt,Kration (kev # personnel. Also, care should te taken to ming. enhale into the mouthpiece. Continue this
s

f [7(" ['' .'7
. j . .b.,

lp,'Id'3 - mise radiation espmure to the patienta consis. washout procedure over a period of four to,

;10f2 - 93 30 100 6 tent with proper patient management. five minutes while taking sequential scin.
,[a"tt con etwtrons

.

"nd 2 36 03 80 9 Eshafed Xenon Xe l33 gas should te controlled tigrams.OW .N
; %),,Oug in a manner that is in comphance with the ap. 9. Turn the Key 90' to chre off the Xenon.

b014 '
t [e"m's 2

m 62 61 45 0 propriate regulations of the government 133 V S S ika 'lettrons. agency authorised to license the use of re- 9 Dis!**e of the system in an appropriate !RlD0lg
.s 2 8 48 75 6 dionuchdes manner.' 014 ' g= 'h a tes. alpha 3473 30 8 Xenon Xe 133 gas delivery systerns, i e , resp;. These instructions rnay be mulified to allow

+.

g ' ' " s. leta 8 62 314 retors or spirometers, and as.ociated tubing other t3 pes of studiesL[M] : %c4 -- --- a:vemblica must le leakproof to avoid losa c>f Itadiopharmaceuticals should he used only by d
[0.078 ,p , n n t, T.. Von der lage. F. C. Fladionu. radioactivity into the laboratory environs nnt physicians who are quahfied t v training and *

ef e la*d y j,ikray Schemes and Nuclear Parameters specifically protectW by enhaunt systems esperience in the safe uw and handling of the - ( * 'N '
'e m Stadiation Done Fatimation, hilHD

.
''

pay pa ngNet N' 10. S'c Ecl Afal.fl973 p. 83.
Xenon Xe 133 adheres to some plastics and Fg
rubtwr and should not te allowed to st.md in Cont /nued on rieaf page WyNY

|.C.
.*m

.
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_ Product Information b

Medi-Physics-Cont.
| New England Nuclear ' " , ' " " " , , , , , , ,

__

S49 ALBANY STREET
p -

radionudiden and w huwe en perience and train- BOSTON, M ASS. 02118 Prostaglandin F *8 =

ing have been approved by the appropriate y,g , ,,,,, -{
-

a e ment ag cy authorired to license the i
RADIOPHARMACEUTICAL PRODUl.1% FOR NUCLEAR MEDICINE EFIGURE I-ASSES!BLY OF XENON 133 f, ,.no

VENTil.ATION STUDY SYSTEN! IV.SS.8 Cebalt 57 Flood. Flexible Marker, Speg =
- -N 6 ' ?. TECHNETIUM Tc 99m GENERATORS Marker, Line Disc. and Custom Sources

_

%
*

. h (Neutron 8 Fissioni m,
REFERENCE STANDARDS '

s] }gi; 7 PULMOLITE TECHNETIUM Tc 99m AG-,

1
a GREGATED ALBUMIN KIT Simulated son Chamber Cahbration, Wsq4 .-a; "

Counter Cahbration, and Gamma Reference [f e. ( PYROLITE * SODIUM PYROPHOSPHATE /A 4iy A' Source Setat

Q R IM ', SODIUM TRIMETAPHOSPHATE. TIN Klf p
*

f TECHNETIUM Tc 99m DTPA (Sal RE AGENT
_

P. d} 9 jk \s [ax F
!

.

GALLiuu CITRATE Ga e7 Ortho Pharmaceutical
XENON Xe 133 GAS CALIDOSE DISPENS- Corporation

-

w'- ,A I ING SYSTEM
,

W ~ R ARITAN, N.J. 08869
-

ALUMINUM ION INDICATOR Klfj
MINS-RADIOCHROMATOGRAPHY TESTING SALPIX 4 Contrast Medium Rh

,7

+ SYSTEM
Composition: SALPIX, each cc contams E

| RADIOASSAY PRODUCTS 023g polyvinylpyrrolidone and 053g senhum *

acetrizoate per cc.' compounded with calcium
-

I. Remove the components frorn the saipping bt ivo ''h7I'"'di'*I"'''t rancetate 0 0no02Rg. pnta+cont,iner These components are.
sium phosphate 0.0045g and water for inje -

_
A a ngfl{ti n g with attached

EN Solid Phase Assay System nd ca on llysternsalpingography.
~

hXenon 133 in a valveshield with end CORTISOL [tas g Uses: 1. Determination of tubal patency. -i

|$5- OlGOXIN |"'lj 2. Diagnosis of malformations of the uterus er
fallopian tubes. 3. Postoperative visualiza. -NDisposable mouthpiece. ESTRIOL [tas j tice of tubal plastic surgery. L Detection of -a

2. Remove the red cap from the CO, abosrber GENTAMICIN ["'aj { *g ,{f
1 t

ed in the patient's3. U Key to remove the end plugs on the ANGIOTENSIN I["'ll RfA Kai
history, an intracutaneous skin test or sublin- [valse +hield DIGOXIN [8Hj RfA Kif gual absorption observation may be done with _

4 At h either end of the valve-shield to the -

'
DIGOXIN ["'lj Rl A KIT ^ "

Cn 1n a na o h t alpingogra- -5 Wedge the rr e ithpiece into the other end of FOLATE ["'l] R ADIOASSAY Klf phy: Include the presence of severe vaginal -~ ._ ; .- | the valveeeld.
HUMAN CHORIONIC SOM ATOMA MMO. or cervicat infections, enisting or recent pelvic -6 Place the Key on the Iltting of the valve- TROPHIN

'

Y'CU'"'d pregnancy. The procedure is con-
# CN'I """ " 'M"C"'

'

shield Do not turn the Key. (hPL)["S j RIA Klf ncitis, ani7. e Ventilation Study System is now ready _

VITAMIN en ["Co] RADIOASS AY Klf nNrual p -str a post
~

'In the event that the Key is dimcult to turn
-

,

-

when the system is in use, gently tap the re Rea ent Paks for Steroid " """
Supplied Package containing 6 viale fl0 cetaner ring iE8 cetermina tion, j

- "I'e), each individual rubber capped vial filled
- ~==-
contaaning label tracer, standard solution.

ntaserum, and complete methodology. to deliver 10 cc SALPIX Contrast Medium. -radiat d a aver ad ti Method of Use: Standard procedures for _kgl and ten-year old child 1318 kg for a single Aldosterone
i breath study using 10 mci and an equihbrium C''tisol hysterosalpingogra phy, as described in gynece -

I gical literature, should be observed whent Estrios!, breathing study using 20 mci are shown in using SALPIX Contrast Medium.Table III. Estroeen(E /Enlt

[See table below] P'*9""'***
, +.

! Ilow Su pplied: Each Ventilation Study Sys- Testosterone

! tem IV 881 contains Xenon 133 in a sealed#"''"'' Procter & Gamble* ,, _

I
plastic tube containing 10 mC4 t 20% at cati- Aldosterone P.O. BOX 171" ' ' ~ ~ '"

m . ! bration time and date stated on the label.Angiotensin i CINCINNATI, OHIO 45201

~.w.y a: . The scaled plastic tube is enclosed in a metal Angiotens6n tt'
valve-shield which la sealed with a plastie Cortisol OSTEOSCAN* '

shrink band to prevent accidental loss of Xe- Digomin (5.9 mg dised.um etidronate:. e.o 4 .

-e ,

!; non 133 during shipping. A Key is provided to- 6.5.Diphenythydantoin (Phenytoin, USPI 018 reig ahnnous cNorideltb
remove the end plugs of the valve-shield and to Estradiol gg,,,,,gg ,ging ag,ng? O'' ' i ,) . turn the valve fitting which breaks the sealed Estrios Description: Each vial of 0STEOSCAF can-

'

a , 'I ! plastic tube. The V S S. also includes a dispos. Estrogen

)gM.ra . taine 5 9 rng disodium etidronate and 016 mgi I able mouthpiece and a breathingeollection Human Chor6en6c SomatomammetropMn stannous chloride as active in ients. Upon) L be r with an attached 002 absorber canister. Human Orowth Hormone addition of ADDITIVLFREE c-pertechne-
a

4% g.t :jA Table 111.

:

| D$Qg Estimate of Radiation Absorbed Dnse for Xenon 133 fin redst Late, these ingredients combine with ""Te to,*

form a stable soluble comples.- - - -
-

. - pS *~, SINGLE BHEATil EQUILIRRIUM RREATillNO Actione (Clinical Pharmacologyn When.
IIQ :I 110 rnCi held for

+

#20 mCl in 2 liter spirometer injnted intravenously, ""Tc-labeled OS- '

!y { g.M 30 seconds, for 4 minutes, TEOSCAN has a specific amnity for arena ofi

fH4' ; followed by washouti followed by manhoutt altered osteogenesis Areas of bone w hich are* undergoing neoplastic invasion onen have anOrgan Adult Child Adult Child unusually high turnover rate which may be.

imaged with "*Tc-labeled OSTEOSCAN.Lung - 0 050 01 0 300 0 36 Three hou rs after int ravenous injection of 1 ml |

..

. Total !bdy O tu r)2 0 001 00 6 0 002 ***Tc. labeled OSTEOSCAN, an estimated I
1
'

Ovarica 0 OINNiG 0 0001 0 0001 0 0002 404F4 of the injected doce has teen taken up |I Testes 00nouGH 0 0ioM 0 00002 0 0001 by the skeleton. At this time approsimately |
.

'

| 8Ntethod of Calculation: A & heme for Atmortawl D=e Calculations for fliohwically Distributed
remains in the bloid A small amount is re-
50% has been escreted in the urine and 6% *

Radmnuciales. Supplement No I. MIRD Pamphlet No I, J hf Afel, p 7,8%g tain=t by the soft tissue. The level of '*re-
:
'

labeled OSTEOSCAN escreted in the feces la
- .- . . wer w. me. -

. --r ==m e._ g g- n,a
; , .~ ._ _ m .,

.

_ __ - - - - - - - - - - - -
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