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This manual covers safe operation of the Pulmonex II – 132-503. 

 

Additional information and resources are available upon request or directly from the Biodex 

website, http://www.biodex.com. 

 

If the desired information is not found, contact a local distributor or Biodex directly at 

supportservices@biodex.com 

 

Thank you, 

Biodex Medical Systems, Inc. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Contact information  

 

  

Manufactured by: 

 

Biodex Medical Systems, Inc.  

20 Ramsey Road, Shirley, New York, 11967-4704 

Tel: 800-224-6339 (Int’l 631-924-9000)  

Fax: 631-924-9241  

email: supportservices@biodex.com  

www.biodex.com  

  

http://www.biodex.com/
mailto:supportservices@biodex.com
mailto:supportservices@biodex.com
http://www.biodex.com/


 

3            

Table of Contents 

Definition of Symbols ........................................................................................................................... 4 

Product Certifications and Classifications .......................................................................................... 5 

Before Proceeding ................................................................................................................................. 6 

Important Safety Information ............................................................................................................... 8 

1. Introduction .................................................................................................................................. 10 

Intended Use .......................................................................................................................... 10 

Indications for Use ................................................................................................................ 10 

2. Assembly Instructions ................................................................................................................. 11 

3. Performing a Study ...................................................................................................................... 14 

4. Maintenance ................................................................................................................................. 16 

General Maintenance Procedures ......................................................................................... 16 

Maximizing Charcoal Trap Efficiency ................................................................................... 17 

Charcoal Trap Replacement Procedure ................................................................................ 17 

Upper Blower Replacement ................................................................................................... 17 

Lower Blower Replacement ................................................................................................... 18 

Leak Tests .............................................................................................................................. 18 

Hose Set Up ............................................................................................................................ 19 

Manual Trap Test (Without Monitor) .................................................................................... 20 

Disposal .................................................................................................................................. 20 

5. Specifications ............................................................................................................................... 21 

  



 

4            

Definition of Symbols 

 

The following symbols and their associated definitions are used and implied throughout this 

manual. 
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Product Certifications and Classifications 

 

The Pulmonex® II Xenon System has received the following certifications, and falls within 

the following classifications: 

 

●  AAMI ES60601-1:2005 + A1 

●  CSA C22.2 #60601-1:2014 Ed. 3 

●  IEC 60601-1-6:2010 Ed. 3 + A1 

●  Class II, ordinary equipment. Continuous operation.  

●  Type B  Applied Part   

Applied Parts: <To Patient> and <From Patient> breathing hose, Disposable Bacteria Filter, 

Mouthpiece, Mask, and Face Mask Harness. 

 

NOTE: There are no sterile components associated with the Pulmonex II Xenon System. All 

single use components are non-sterile. 

 

  

       

 

 

 

●  Electromagnetic Compatibility: This equipment complies with the Medical Equipment  

IEC 60601-1-2:2014 EMC Standard. 

 

 

 

 

  

mailto:customerservice@biodex.com
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Before Proceeding 

 

NOTE: The warnings, cautions and instructions provided in this manual must be 

read, followed and kept available for consultation at all times. Observing the 

information, instructions and procedures presented throughout this manual is 

essential for using this product both properly and safely.  

 

SPECIFIC CAUTIONS  

●  Allow only qualified, trained personnel to operate or service this product. 

●  If the equipment is used in a manner other than specified in this operation 

manual, the protection provided by the equipment may be impaired and 

results could be compromised.  

●  Never leave patient unattended on device. 

●  Disconnect power from source before removing panel or covers. Reliable 

grounding achieved only by connecting this unit to an equivalent marked 

hospital only or hospital grade receptacle. 

●  Pulmonex II is not compliant or compatible with High Frequency (HF) 

surgical equipment or MRI equipment. 

●  Use standard safety procedures when using oxygen with the system. 

●  Do not use Pulmonex in oxygen rich environments > 25% oxygen for 

ambient pressures up to 110 kPa. 

●  Pulmonex is IPX0 rated; it has not been tested for resistance to water 

ingress. 

 

EN GARDE SPÉCIFIQUES  

●  Permettez au personnel seulement autorisé, entraîné de faire marcher ou 

assurer l'entretien de ce produit.  

●  Si l'équipement est utilisé dans une manière autre qu'indiqué dans ce 

manuel d'opération, la protection fournie par l'équipement peut être 

diminuée et les résultats pourraient être compromis.  

●  Ne quittent jamais le patient sans surveillance.  

●  Déconnecter la prise secteur avant d’ouvrir le coffret. Une terre 

fiable ne peut être obtenue que par la connexion à une prise 

secteur de qualité hospitalière. 

●  Débranchez l'alimentation de la source avant de retirer le 

panneau ou les couvercles. Mise à la terre fiable obtenue 

uniquement en connectant cet appareil à un hôpital uniquement 

marqué ou à un réceptacle de grade hospitalier. 

●  Il n'est pas conforme ni compatible avec l'équipement chirurgical 

haute fréquence (HF) ou l'équipement d'IRM. 

●  Utilisez des procédures de sécurité standard lorsque vous utilisez 

Oxygen avec le système pulmonaire. 

●  Ne pas utiliser de pulmonaire dans des environnements riches en 

oxygène > 25% d'oxygène pour les pressions ambiantes jusqu'à 

110 kPa. 

●  Pulmonaire est IPX0 évalué; Il n'a pas été testé pour la résistance 

à l'infiltration d'eau. 

 

WARNING: If this equipment is modified, appropriate inspection and testing must 

be conducted to ensure continued safe use of equipment. 

 

AVERTISSEMENT: si cet équipement est modifié, des inspections et des essais 

appropriés doivent être effectués pour assurer une utilisation continue et 

sécuritaire de l'équipement. 



 

7            

 

CAUTION: Some patients are sensitive to oxygen. Consult a physician before 

using oxygen. If the physician prefers, substitute room air for oxygen. 

 

ATTENTION: certains patients sont sensibles à l'oxygène. Consultez un médecin 

avant d'utiliser de l'oxygène. Si le médecin préfère, remplacez l'air de la pièce 

pour l'oxygène. 

 

For additional technical advice, service, or educational information, contact:  

Biodex Medical Systems, Inc.  

20 Ramsey Road 

Shirley, New York 11967-4704  

1-800-224-6339 (Int’l 631-924-9000)  

customerservice@biodex.com. 

 

User Profile 

This product accommodates patients fitting the following profile: 

 Height: up to 78 inches (6 ft, 6 in). 

 Weight: up to 500 lb 

 

Operating Conditions 

●  Temperature: 10° C to 30° C (50° F to 86° F). 

●  Humidity Range: 30% to 70% (non-condensing). 

●  Atmospheric Pressure: 70kpa (10psi) to 106kpa (15psi). 

 

Transport and Storage Conditions 

●  Temperature: -20° C to 70° C (-4° F to 158° F). 

●  Humidity Range: 10% to 100%. 

●  Atmospheric Pressure: Sea Level 101kpa (14.7psi) to 10,000 feet, 69 kpa (10.1 

psi). 

  

mailto:customerservice@biodex.com
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Important Safety Information 

 

CAUTION: Federal Law restricts this device to sale by or on the order of a 

physician, sonographer or other licensed professional.  

 

ATTENTION: La Loi Fédérale restreint cet artifice à la vente par ou sur l'ordre 

d'un docteur, technologue ou d'autre professionnel agréé.  

 

Before using this equipment, read the entire IFU carefully. Failure to read the 

manual may result in user error or injury. Be sure to save all provided 

documents for future reference.  

 

Make certain to understand all warning and caution labels as explained in the 

Before Proceeding section of this manual.  

 

This product should be used only as specified in the operation manual.  

 

CAUTION: Biodex devices are designed for use in a client environment.  

 

ATTENTION: les appareils Biodex sont conçus pour être utilisés dans un 

environnement client. 

 

This medical electrical equipment requires special precautions regarding EMC 

and must be assembled and placed into service according to EMC information 

provided in this manual.  

 

CAUTION: It is recommended that Pulmonex II be operated in a negative 

barometric pressure environment in order to minimize the potential of active 

isotopes being released to any area beyond the immediate working 

environment. 

 

ATTENTION: il est recommandé de faire fonctionner le pulmonaire dans un 

environnement de pression barométrique négatif afin de minimiser le potentiel 

d'isotopes actifs rejetés dans n'importe quelle zone au-delà de l'environnement 

de travail immédiat. 

 

CAUTION: Operation for 132-503: 115 VAC.  

 

ATTENTION: fonctionnement pour 132-503:115 VAC. 

 

WARNING: Only use approved power supplies.  

 

AVERTISSEMENT: Utilisez uniquement des alimentations approuvées.  

 

CAUTION: To avoid risk of electric shock, this equipment must only be 

connected to supply mains with protective earth.  

 

ATTENTION: pour éviter tout risque de choc électrique, cet appareil ne doit 

être raccordé qu'au réseau d'alimentation avec la terre de protection.  
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CAUTION: The plug is considered the method of disconnecting the product 

from main power.  Do not place the product in a position where the plug is not 

easily accessible.  

 

ATTENTION: La fiche est considérée comme la méthode de déconnexion du 

produit de l'alimentation principale.  Ne placez pas le produit dans une 

position où la fiche n'est pas facilement accessible.  

 

CAUTION: This product is intended to remain in one location during operation. 

It is provided with wheels for relocation which should be used when moving.  

Once positioned, engage the locking casters to ensure stability. 

 

ATTENTION: ce produit est destiné à rester dans un endroit pendant le 

fonctionnement. Il est fourni avec des roues pour la relocalisation qui devraient 

être utilisées lors du déplacement.  Une fois positionné, engagez les roulettes 

de verrouillage pour assurer la stabilité. 
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1. Introduction  

Intended Use  

The Pulmonex II Xenon System was designed for the safe delivery and trapping of Xe-133 to a 

patient for lung ventilation imaging using a Gamma camera. It is shielded for patient and operator 

safety. The design features are intended to provide maximum, reliable test results. 

Indications for Use  

The system is typically used in a nuclear medicine department, diagnostic imaging centers, and 

private practice clinics to achieve quality lung images. 

Internal systems of the Pulmonex® II are shielded for patient and operator safety. It features two 

built-in gas traps that operate with a blower fan. Exhaled xenon is pulled through activated 

charcoal housed within two 125" lead-shielded U-shaped traps. The double traps extend the life 

of the charcoal and provide a lengthy migration path for xenon effluent allowing greater decay 

and absorption before exhaustion. A cartridge containing drierite serves as a moisture absorber 

for air passing into the trap. The charcoal trap can more effectively remove xenon effluent after 

each study. Airflow regulation of the trap pump assures complete patient and system washout. 

Averaging 30-50 studies per month, the charcoal trap will last approximately one year; charcoal 

traps are easily replaced. 

NOTE: Before using the Pulmonex II on an actual patient, make several dry runs through the 

following operation procedures (without using xenon). Having become familiar with the 

operating routine, ask a colleague to stand in as a practice patient and try the procedures 

again. Once comfortable operating the Pulmonex II, xenon studies may be performed on 

patients. 

NOTE: The system uses a temperature-sensitive valve that must acclimate to the immediate 

environment. The system must reside in the department where it will be used prior to 

performing any studies for several hours. 

NOTE: Accessories and Detachable parts: A disposable bacteriostatic filter, used in 

conjunction with a disposable mask or mouthpiece, prevents system contamination. Breathing 

hose, Hans Rudolph Valve and Mask Harness are also provided. 

 

Contraindications 

●  Is not compliant or compatible with High Frequency (HF) surgical equipment or MRI 

equipment. 

●  Cannot be used in oxygen rich environments > 25% oxygen for ambient pressures up to 

110 kPa. 
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2. Assembly Instructions 

NOTE: A starter kit of non-sterile disposables is provided with the Pulmonex system. It 

is recommended to label the refillable plastic cartridge for the specific media used. 

●  Open the lower front door. All hoses should be connected to their respective 

ports (see Figure 2.1). 

 

Figure 2.1. Ensure all hoses in lower cabinet are properly connected.  

●  Open the top door. Either of two different style Drierite cartridges can be used. 

A refillable plastic cartridge is shipped with the unit and is located on the right 

side of the compartment. The cartridge can be filled to one-third with loose 

Drierite or, remove the cartridge and replace with the sample pre-filled, single 

use cartridge included in the supplied kit.  

 

Figure 2.2. The Carbon Dioxide and Moisture Absorber Cartridges are Located in the 

Upper Cabinet. 

●  Located on the left side of the top compartment is the Soda-Lime cartridge. The 

cartridge serves as a carbon dioxide trap helping to stop the breakdown of the 

granules that can clog the 10-way valve hindering patient air flow. The cartridge 

can be filled to one-third with loose Soda-Lime.  

NOTE: The flow arrow on the pre-filled Soda-Lime and Drierite cartridges must match the 

flow label in the Pulmonex II cabinet. 
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●  Move the unit to the area of operation. Ensure the power switch and the timer 

are set to OFF. Plug the unit into a nearby electrical outlet. 

●  At the rear of the unit are two black hose connections positioned side-by-side 

(see Figure 2.3). The blue hose adapters in the open ends of the hoses are to be 

removed to connect to the fittings.  

NOTE: The blue adapters are only required to connect to the Hans Rudolph Valve and to 

older Pulmonex systems. 

 

Figure 2.3. Connectors for the 1.125” Bore Hose and Hans Rudolph Valve Assembly 

are Located on the Back Panel. 

●  Attach the 1.125” bore hose and Hans Rudolph Valve assembly to the hose 

connectors allowing the air to flow into the Hans Rudolph Valve on the left and 

out from the Hans Rudolph Valve on the right (see Figure 2.4). 

 

Figure 2.4. Hans Ruldolph Valves on Back of Unit. 

●  The green dot sticker on the Hans Rudolph Valve faces up when connected (see 

Figure 2.5). 

 

Figure 2.5. Hans Rudolph Valve Connected. 
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●  Connect the bacteria filter directly to the Hans Rudolph Valve. Attach a face 

mask or a mouthpiece directly to the bacteria filter (see Figure 2.6). 

 

Figure 2.6. Mouthpiece Connected to Valve. 

NOTE: If longer tubing is required, attach a tube to the bacterial filters and connect the 

mouthpiece or mask to this hose. 

NOTE: Keep the breathing tubes as short as possible (refer to the Troubleshooting Appendix 

on the Biodex website and reference Strong Breathing Resistance). For supine patients, bring 

the system as close as possible to the bedside. As a safety precaution, connect a hose from 

the room vent to the exhaust port located just below the overhang on the patient side of the 

Pulmonex II. Do not leave this connected all the time as it will shorten the life of the traps. 

NOTE: A utility shelf is provided on the right side of the device for convenience and has no 

function while performing a study. It has a maximum load rating of 4 lbs. 

 

CAUTION: Some patients are sensitive to oxygen. Consult a physician before 

using oxygen. If the physician prefers, substitute room air for oxygen. 

 

ATTENTION: certains patients sont sensibles à l'oxygène. Consultez un médecin 

avant d'utiliser de l'oxygène. Si le médecin préfère, remplacez l'air de la pièce 

pour l'oxygène. 

●  To add oxygen, connect and clamp a .25” oxygen hose from the supply to the 

oxygen inlet port on the Pulmonex II front panel (refer to the Safety Features 

above in reference to using oxygen). 

●  Ensure the shipping cap is removed from the exhaust port located on the lower 

cabinet on the rear of the unit facing the patient. 

●  There is a plug socket in the lower cabinet for plugging in the power pack for 

the xenon monitor. This socket receives power as long as the power switch to 

the Pulmonex is set to ON (see Figure 2.7).  

NOTE: Do not plug anything but the xenon monitor into this socket. 

 

Figure 2.7. Socket inside Lower Cabinet for Plugging in Xenon Monitor. 
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3. Performing a Study 

NOTE: Oxygen input should not exceed 8psi with regulator. Oxygen input with a flow rate 

meter should be six to eight liters/minute, not to exceed 10 liters/minute. 

NOTE: The numbers quoted within the following procedure and marked with an * are arbitrary 

figures that can be changed to accommodate the patient’s breathing pattern.  

●  Using a source, position the patient in front of the scintillation camera. Ensure 

both lungs are within the crystal area. 

●  Set the camera for Xe-133. Be prepared to record all data after xenon injection. 

●  Turn the power switch (located on the patient side of the unit) to ON. Please 

note that 0 is OFF, 1 is ON. 

NOTE: Even with the power switch set to ON, power will not be evident until the timer is also 

set to ON. 

●  Place the unit as close to the patient as possible and set the pointer on the 

master control handle to Start position #1 (see Figure 3.1). 

●  Set the Patient Air Flow control to 30*. Set Trap Air Flow to 0. 

●  Press the button on the front panel to add oxygen to the <To Patient> bag. Add 

a small amount of oxygen, about one-quarter full. The bag will only move 

slightly. Do not fill it up. More oxygen can be added later if it required for the 

patient. In many cases, it is possible to not add any oxygen and perform the 

entire study on ambient air. In all cases, the oxygen is only to enrich the air in 

the circuit. 

NOTE: To perform a study using ambient air, turn the Pulmonex II on using the timer and 

proceed to set the handle to the Single Breath, Equilibrium position #2 before connecting the 

patient to the system. To add ambient air, turn the Air Flow up to 100, add the desired 

volume, and turn the Air Flow back to 30. When the <To Patient> bag is one-quarter full, 

switch the handle back to position #1. The system is ready to use. 

●  Make sure the system is in the Start position #1. 

●  Set the timer to nine minutes. This is an arbitrary figure that can be changed 

depending upon the study procedure. 

●  Remove the face mask or mouthpiece from the tubing. 

●  Place the face mask on the patient and attach a mask retainer or mouthpiece 

and nose clip. Have the patient breathe to become accustomed to the face 

mask. 

●  With the handle in the Start position #1, connect the mask to the hose. Instruct 

the patient to breathe briefly while becoming accustomed to the face mask and 

tubing. The <From Patient> bag will move slightly as the patient exhales. 

●  Switch the handle to Single Breath, Equilibrium position #2. Use an ejector gun, 

its Xenon dispenser, or a syringe filled with xenon and puncture the injection 

site on the face mask, mouthpiece, or direct dose adapter. Add xenon as the 

patient takes a deep breath. Instruct the patient to hold breath for as long as 

possible. After exhaling, the patient should resume normal breathing while 

increasing the Patient Air Flow control to 40*. 

●  Advise the patient to breathe normally. Observe the breathing bags moving 

through the front panel windows. Add oxygen if necessary for patient comfort. 
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Figure 3.1. Front Panel 

NOTE: Patients with large lung capacity or those who breathe faster require a higher 

patient air flow speed (e.g., 50 or higher). Do not raise the flow higher or the patient will 

not be able to inhale. 

NOTE: If the xenon is not reaching the patient for a single breath lower the Patient Air Flow 

control on future studies to 10 or 20 for approximately five seconds before xenon 

administration. Instruct the patient to exhale and add the xenon while the patient inhales. 

●  When the patient reaches equilibrium (one to two minutes), switch to Washout, 

position #3. Turn the Trap Air Flow control to 50 for around 10 seconds before 

proceeding to Washout. Take the washout data displayed on the camera. Typical 

framing is as follows:  

 first image, 15 seconds 

 second image, 30 seconds 

 third image, 60 seconds 

Have the patient breathe normally. 

●  Carefully watch the <From Patient> bag. If it starts to expand, the patient is 

breathing too fast. Advise the patient to breathe normally and increase the 

patient air flow speed.  

●  If the bag continues to expand towards the glass, the patient will feel back 

pressure and resistance. To relieve this effect, increase the trap air flow by 

turning the Trap Flow knob clockwise until the breathing bag deflates. Return 

the control to approximately one-half of its range when the study is complete. 

The use of this trap motor control will be a rare occurrence. Do not adjust 

unless absolutely necessary and be sure to return it to its original position. To 

be effective, the increase in motor speed must be accomplished before the bag 

is full. 

NOTE: If the motors are running too fast, it may be difficult for the patient to breathe in 

air. 

  

From Patient Bag
Master Control Handle To Patient Bag

Oxygen Inlet Port

Patient Air Flow Minute Timer

Trap Air Flow
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●  When the washout is complete, remove the patient from the system. Allow the 

system to run for a few more seconds or until both bags are empty. 

●  Clean the Pulmonex between patient use and cover with Biodex dust cover. 

●  Wipe the Pulmonex down using a soft cloth slightly dampened with alcohol. 

●  The Pulmonex II can be disinfected with CaviCide or CaviWipes. Spray a soft 

cloth with either product and wipe the Pulmonex with it. 

●  Clean with a mild soap solution; such as liquid dish soap or baby soap. Use 

neutral detergents; do not soak the equipment. Do not use any kind of chemical 

solvent; acidic or alkali solutions. 

●  Clean lead glass windows with an alcohol wipe. Do not use Radiacwash on the 

lead glass windows. 

4. Maintenance 

General Maintenance Procedures 

●  It is recommended to change the moisture absorber and Soda-Lime (CO2 

absorber) after every study. Once granules change color, efficiency is 

compromised. Absorber granules can also break down in size; the smaller 

granules and powder will potentially clog the system, hinder patient air flow, 

and damage system circuitry.  

●  Administer the xenon as close to the patient as possible. Having the xenon 

enter near the face mask or mouthpiece ensures a good bolus for single breath 

(see Figures 4.1 and 4.2).  

NOTE: Using an injection adapter as close to the patient as possible is recommended. 

 

Figure 4.1. Xenon Entering the Patient Near the Face Mask. 

●  Test the trap effluent on a regular basis. Keep a formal record according to NRC, 

state, or local regulations. The easiest and most efficient way is to use the 

xenon Trap Monitor. When there is no monitor available, follow the Manual Trap 

Test procedure detailed below. 

●  Periodically remove the two breathing tubes from the back of the unit. Take one 

tube and connect it to both ports forming a C configuration. Place the handle in 

position #2 and press <Oxygen> until the bags are full and tight against the 

glass windows. They should remain full for approximately two minutes. If they 

sag or fail to tightly expand, there might be a leak. Refer to the Leak and Trap 

Test procedure detailed below. 

●  Periodic inspection and replacement of breathing bags and other rubber 

products is required. It is recommended that a routine visual inspection and 

system leak test is performed to ensure the integrity of the breathing bags and 

the system. 

NOTE: It is recommended that the two breathing bags are changed every three years. 
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Maximizing Charcoal Trap Efficiency 

In a Dual Trap system, it is recommended that the charcoal trap on the right side be replaced 

every year. Move the left side trap to the right side and place the new trap on the left. To 

maximize trap effectiveness: 

●  When the patient has completed the washout, do not leave the system running 

for more than 30 seconds. 

●  Monitor the trap air flow blower motor. It should be set at a maximum of 50-60 

and only increased when a patient needs assistance during washout. 

●  Change the moisture absorber after every study. 

●  Do not leave the Pulmonex II in position #3 when not in use. 

Charcoal Trap Replacement Procedure 

●  Remove the right side trap. 

●  Move the left trap to the right position. 

●  Install the new trap on the left side. 

 

Figure 4.2. Upper Blower Assembly. 

Upper Blower Replacement 

Required Tools: Medium size Blade Screwdriver, 5/32” Hex Screwdriver. 

●  Using a 5/32” Hex screwdriver, remove the two hex screws from the rear of the 

upper panel. Remove two screws from the upper panel behind the front drop-

down door. 

●  With the top panel loose, prop up the panel from the rear of the unit using a 12” 

block of wood providing access to the upper blower. 

●  The blower is located on the underside of the front panel on the left side. 

●  When located, remove the two hoses noting the orientation and disconnect the 

electrical connector (see Figure 4.2). 

●  Using the Blade screwdriver, unfasten the snap ring bracket by inserting the 

screwdriver in to the slot and twisting. Remove the blower. 

●  Replace the blower snap bracket, re-attach the hoses in the proper orientation, 

and reconnect the electrical connector. 

●  Test for proper operation. 

●  Replace the cabinet front panel and, using the Hex screwdriver, secure with four 

screws. 
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Lower Blower Replacement 

Required Tools: Medium size Blade Screwdriver 

●  Locate the blower on the back wall of the lower cabinet. 

●  Remove the hoses after notating the orientation and disconnect the electrical 

connector. 

●  Using a Blade screwdriver, unfasten the snap ring bracket by inserting the 

screwdriver in the slot and twisting it. 

●  Replace the blower snap bracket, re-attach the hoses in the proper orientation, 

and reconnect the electrical connector. 

●  Test for proper operation. 

 

Leak Tests 

The following procedures provide a simple and effective means of testing the delivery and 

breathing portion of the Pulmonex II system for leaks. Tests A and C are performed with the 

system turned off. 

Test A: 

 Connect one hose between the <To Patient> port and the <From Patient> port 

located on the patient side of the system. 

 With the system in position #2 and the oxygen supply connected, press <Add 

Oxygen> on the front panel and fill until both bags are full and touching the 

front viewing windows. 

 Turn the oxygen supply to OFF. Listen carefully for any leaks. The bags should 

remain full for at least one minute. If no leak is found, empty the bags and 

replace the outside hoses and fittings. 

If a Leak is Suspected: 

Using a 5/32” Hex screwdriver, remove the four screws holding the front panel in place and 

raise the panel slightly. Feel inside for any leaks. 

If a Leak is Found: 

Replace the hoses and breathing bags in that section. If the leak is in one of the fittings, it can 

be sealed with silicone. 

Test B: 

 Turn the system ON. 

 Connect one hose between the <To Patient> port and the <From Patient> port 

located on the patient side of the system. 

 Empty both bags by putting the system in position #3. 

 If the <To Patient> bag expands, check to see if the fitting connecting the 

blower to the blue adapter on the 10-way valve is broken. 

 If it is, run a bead of silicone around the fitting to seal it and let it dry. 

 Perform steps 2 – 4 again. 

 If the bag does not fill, repeat Test A. 

 If the bag fills, call service to replace the 10-way valve. 
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Test C: 

●  Turn the system OFF. 

●  Connect one hose between the <To Patient> port and the <From Patient> port 

located on the patient side of the system. 

●  Connect the oxygen supply and turn it ON. 

●  If the <To Patient> bag expands without touching <Add Oxygen>, the valve 

needs to be replaced. 

Hose Set Up 

●  Layout the hoses as illustrated in Figure 4.3. 

●  Connect the Rudolph Valve ensuring the air flows in on the left and out on the 

right; green dot sticker faces up. 

●  Connect the bacteria filter. 

●  Place the face mask or mouthpiece directly onto the filter. An injection adapter 

can be added between the filter and mask or mouthpiece. 

 

 

Figure 4.3. Pulmonex Tubing Setup. 

  

Air Flow Direction Air Flow Direction
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Manual Trap Test (Without Monitor) 

The trap exhaust is monitored using the gamma camera without a collimator. 

Procedure: 

●  Remove the collimator from the camera. 

●  With a five-percent window, calibrate for Xe-133. 

●  Fill a large plastic bag with a known volume of air (e.g., 25 liters). 

●  Inject a known quantity of Xe-133 (e.g., 100 µci) into the bag. The concentration 

is: 

4 × 10− 3  µci/𝑐𝑚3
 

●  Place the bag in front of the crystal and count for a known period of time. The 

counts per minute (cpm) obtained is a measure of the efficiency. 

●  Collect the exhaust of a typical study in another bag of the same volume (e.g., 

25 liters) and count as defined in step 5. 

●  Ratio the count rates to the standard taken to determine the concentration. 

Example:  

If 4 × 10− 3  µci/𝑐𝑚3
 yields 600,000 cpm above the background and collected effluent from 

the patient study was 150 cpm above the background, then: 

 

𝑅𝑎𝑡𝑖𝑜 = 1.5 ×  102 𝑐𝑝𝑚 = 2.5 × 10− 4
 

6 ×  105  𝑐𝑝𝑚 

 𝐸𝑥ℎ𝑎𝑢𝑠𝑡𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 = 𝑟(2 × 10− 3 µci/𝑐𝑚3) 

                                                     =  (2.5 × 10− 4)(4 × 10− 3  µci/𝑐𝑚3) 

                                                              = 1 × 10− 6  µci/𝑐𝑚3  

        *MPC Xe-133 controlled areas should not exceed 1 × 10− 5  µci/𝑐𝑚3
 

 

Disposal 

An appropriate waste disposal company is to be contacted (i.e., the local collection point for 

waste separation). Properly dispose of the device at the end of its service life: 

 The device packaging is disposed of through resource recycling. 

 The metal parts of the machine go to scrap metal disposal. 

 Plastic parts are disposed of as hazardous waste. 

 

The disposal of equipment must be in accordance with the respective 

national regulations. 

Wear parts are considered hazardous waste! After being replaced, wear 

parts must be disposed of according to country-specific waste laws. 
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5. Specifications 

Dimensions: 20.5" w x 22" depth x 48.5" h (52.1 x 55.9 x 123.2 cm ) 

Motor: UL approved. 12 volt DC 

Electrical Requirements: 115 VAC, 1 amp, 50/60 Hz 

Casters: Locking 

Shipping Weight: 375 lb (172.5 kg) 

Certifications: AAMI ES60601-1:2005 + A1, CSA C22.2 #60601-1:2014 Ed. 3 

Warranty: one year parts and labor 

 

 

 

 

 

Optional 

136-755 Xenon Trap Monitor 

130-900 Pulmonex Kit, Free Breathing Hose 

150-315  Automatic Xenon Dispenser 

132-504 Dust Cover 

 

Replacement 

130-610 Breathing Bag 

132-319 Charcoal Trap 

132-555 Refillable Cartridge (Soda-Lime or Drierite) 
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