BIOPAC RX137 Series Pneumotachometer (PNT) Flow Heads
RECOMMENDED STEPS FOR CLEANING, DISINFECTION/STERILIZATION AND MAINTENANCE

A. Intended Use
Pneumotachometers (PNT) are designed for use as a component of a respiratory flow measurement system. The pneumotach converts the flow of gas into a proportional linear signal of differential gas pres-
sure for input into a differential gas pressure transducer. The output from the differential pressure transducer is used for flow and volume measurements. The end user is required to design and assemble the
additional instrumentation required to integrate the PNT into the flow system. PNT's are available in a wide range of sizes as specified by the flow range and volume dead space. Applications range from pul-
monary function testing, exercise testing and respiratory research. Heater controllers are available for these PNT's. WARNING: This pneumotach is not intended for long term continuous flow monitoring in a
humidified ventilator circuit. Moisture can occlude the screen. Never leave PNT in the ventilator circuit unattended by qualified personnel.

. Directions for Use

Connect the port tubes (inlet, outlet) to the gas flow circuitry. Complete the pressure connection between the differential pressure taps on the PNT and the appropriate ports of the differential pressure transducer.
The flow will then be detected by pressure changes recorded in the transducer amplifier recording system. A heater control is recommended for the PNT's that are used in a humid respiratory circuit. The heater
control reduces condensation on the screens (resistive element) of the PNT which would affect the differential pressure output to the transducer. Heated PNT's should be evaluated first in humidified circuits prior
to use by visual inspection of the screens. WARNING: If humidity collects on the screens do not use the PNT in this flow circuit.

. Reprocessing Instructions

Scope
This guidance is directed to personnel responsible for decontamination of RX137 pneumotach flow heads.

Product Classification
These PNT's are classified as reusable devices.
These PNT's are supplied clean, non sterile.
These PNT's fall into the semi-critical device category based on potential risk of infection. This device will come into contact with intact mucous membranes but will not penetrate body surface. Although
sterilization is recommended whenever practical, high level disinfection is acceptable. High level disinfection and sterilization is recommended by using liquid glutaraldehyde disinfectants approved as steri-
lant/disinfectants by the Environmental Protection Agency and cleared for marketing for use on medical instruments by the Office of Device Evaluation, Center for Devices and Radiologic Health, Food and
Drug Administration. High level disinfectants are simply sterilants used at a shorter exposure time.

Precautions

Pneumotachs may become contaminated with patient secretions during use thus, they are cleaned and subjected to high level disinfection or sterilization between uses on different patients.

Thorough cleaning of these PNT's is required prior to the sterilization or disinfection process.

. Follow disinfection with appropriate rinsing, drying and packaging, taking care not to contaminate the PNT's in the process.

Use sterile water for rinsing reusable semi-critical devices used on the respiratory tract after they have been chemically disinfected. The introduction of detergents to the disinfectant solution, which can occur if

the device is inadequately rinsed after cleaning, can alter the pH of the solution and reduce it's effectiveness. Inadvertent dilution of the disinfectant solution by wash or rinse water on wet devices also will lower

the disinfectant concentration. Organic matter left on the device can protect microorganisms or inactivate the active chemical agent in the disinfectant.

Wash hands before and after contact with mucous membranes, respiratory secretions, or objects contaminated with respiratory secretions, whether or not gloves are worn.

The responsibility for handling, cleaning and decontaminating reusable medical devices should be assigned to trained, qualified individuals.

Appropriate protective clothing (gloves, masks, eye protection, gowns) will minimize the potential for personal exposure to blood borne and other disease-producing organisms.

Immediately separate and contain soiled reusable devices at the point of use and transport to the decontamination area so as to minimize risk of personal contact with contaminants.

Liquid chemical disinfectants product label must include information on use-pattern, use-life and storage life of the product. Be sure you understand these terms and follow the manufacturer’s instructions. These

factors apply to the effectiveness of the disinfectant solution.

10. A disinfectant solution is only effective if it can contact all surfaces of the items to be disinfected or sterilized.

11.  Adequate ventilation is required in the disinfection area to evacuate the chemical vapors from glutaraldehyde. Use lidded containers for the disinfectant solution when appropriate. The inhalation of fumes

from disinfectant solutions or skin contact with liquid disinfectants can be hazardous to personnel.

D. Decontamination
Introduction

These recommended practices provide guidelines to assist the health care personnel in the decontamination, cleaning, maintenance, handling, storage and/or sterilization of RX137 Series Pneumotach
components.

Decontamination is a multi-step process that includes preparation at point of use, thorough cleaning and rinsing and a microbicidal process. Thorough cleaning and rinsing are the first and most important
steps in the reprocessing of any reusable medical device. Without thorough cleaning and rinsing it might not be possible to achieve high level disinfection or sterilization of the device. The purpose of clean-
ing and rinsing is to remove all adherent visible soil, to reduce the number of particulates and microorganisms, and to reduce the amount of pyrogenic and antigenic material. Any organic material, lubri-
cants, or residual cleaning agents remaining on a device can inactivate liquid chemical disinfectants/sterilants as well as protect microorganisms from destruction.

The second step in decontamination is the microbicidal process which is defined as a process to provide a particular level of microbial lethality (kill). RX137 Series Pneumotachs are classified as "semi-criti-
cal" items which are devices that come into contact with intact mucous membranes. Semi-critical devices at a minimum require a high-level disinfection procedure. Sterilization is not absolutely essential.
AlIRX137 Series Pneumotachs require complete or partial disassembly for cleaning and disinfection. It is the responsibility of the user (health care personnel) for ensuring that the cleaning methods recom-
mended can be duplicated in their environment, that appropriate tools, and replacement parts are available and that instructions are followed correctly.

E. Cleaning Agents/Supplies for RX137Series Components

Mild detergents with a neutral pH(7) are recommended for cleaning RX137 Series Pneumotachs. Grease cutting dishwashing detergent is helpful in removing the silicone lubricant found on many components.

Use warm water (22°-43°C) with the mild detergent. To be effective, cleaning agents must assist in the removal of residual organic soil without damaging the device. Cleaning agents should be used in the cor-

rect dilution/concentration and at the correct temperature in accordance with the cleaning agents manufacturer's directions. It is ultimately the user's responsibility to choose the correct cleaning agent, based

on the instructions of the device manufacturer and any recommendations of the cleaning manufacturer. Certain cleaning agents may damage metal or other device materials. Do not use cleaning agents con-
taining bleach or alcohol.

Cleaning supplies are very basic, usually consisting of a surgical scrub brush, chenille pipe cleaners, cotton or foam tipped applicators, soft brushes, and soft cloths. Cleaning supplies should be cleaned and

disinfected or sterilized daily.

Water Quality: Tap water is acceptable for use in cleaningRX137 Series reusable Pneumotachs. RX137 Series PNT's should be soaked, cleaned and rinsed in tap water at 22°-43°C to prevent the coagulation

of solid substances onto the device and thus facilitate the removal of debris.

Enzymatic detergents with a neutral pH(7) are recommended when processing difficult-to-clean devices with dried-on matter. Soaking valve components in an enzymatic detergent solution can effectively

remove visible debris except for lubricants thus providing an acceptable alternative to manual cleaning. Rinsing is necessary to remove all traces of detergent and extraneous debris.

Cleaning Methods

Step 1 Preparation at Point of Use

The cleaning of reusable devices usually begins soon after use. At the point of use, personnel wearing gloves and other protective attire separate disposable items or components from reusable devices and

discard them in appropriate receptacles. Soil is wiped from device surfaces with a moist sponge or towel. The soiled/contaminated items are then contained in a manner that will reduce the risk of personal

exposure to pathogens. Breathing valve devices are usually placed in a basket, tray or rigid container for transportation to the processing area, usually transported in or on a cart, as hand carrying of soiled
items is discouraged.

Step 2 Inspection

Inspect the PNT components for damage at all stages of handling. If damage is detected on any of the components it should be identified and documented. Complete the disinfection/sterilization process and

contact BIOPAC for guidance on replacement components.

Step 3 Presoak

Protective attire is required of personnel handling contaminated devices. At the processing area soak or rinse the device in tap water 22°-43°C. If an enzyme product is required, soak for one to two minutes.

Remove and examine, extend the soak time for components with dried-on matter. Prolonged soaking of components may be detrimental, causing damage to the component surfaces.

Step 4 Di bly (Pr tachs)

Refer to the PNT diagram.

Protective attire is required of personnel handling contaminated devices. The person(s) to whom the job of reprocessing Pneumotachs is given should have the opportunity to become completely familiar with

the mechanical aspects of these PNT's. The Pneumotachs must be completely disassembled to expose all surfaces to the cleaning process.

Tools/Supplies

1. Some Pneumotachs require special wrenches for disassembly. These are provided with the pneumotach.
2. Silicone lubricant (P/N 660170) may be required on assemblies where orings are used.

Instructions

. If the PNT is heated, turn off power to the heater control and unplug heater shell and cable assembly from the rear panel of the control.

. Unscrew the two pressure taps counterclockwise from the PNT bodly.

. Unscrew the small flange port counterclockwise from the PNT body.

Pull the heater shell or non heated shell completely from the PNT body. Remove by hand, do not use a tool that could damage the heater element.

. Unscrew the large flange port counterclockwise from the PNT body. Some models are provided with a special wrench for port removal.

. Carefully remove the oring directly inside the PNT body where the large flange port was threaded. A tool such as HRI 905000 dental pick may be helpful for this operation.

. Remove the screen and/or spacer assemblies (3pc.) from the PNT body by gently tapping the open body end on a flat clean surface (table top). NOTE: Each screen or spacer assembly is marked by
dots (1, 2, or 3) designating the order in location of the assembly in the body. Number 3 screen is installed last. Each screen/spacer assembly is engraved with the PNT serial number to assure keeping
the calibrated PNT components together.

8. Remove orings and seals from mating components where applicable.

9. Installed hose barbs should not be disassembled.

10. Care should be taken to ensure that all small parts (orings, pressure tap seals, pressure taps, screens) are contained to prevent loss. Pneumotach assemblies are calibrated devices and their compo-

nents are noninterchangeable with other PNT's. Keep the components of each assembly together to ensure correct assembly.

11.  Always replace damaged components.
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Step 5 Manual Cleaning
Protective attire is required for personnel handling contaminated devices. Manual cleaning must be done in a manner that protects personnel handling the devices from aerosolization and splashing of infectious
material.

1. Manual cleaning of the PNT components should be done under water in cool to luke warm water (43°C maximum). Use a neutral pH(7) mild detergent. Typical concentration of detergent is one ounce to 3.8
liters of water. Water hardness, temperature and the type of soil affect the effectiveness of the detergents; the detergent manufacturer's instructions should be consulted. Use a small soft brush to scrub all
detachable parts. Visually inspect the screen assemblies for debris build up. If this is the case soak the screen assembly in a mild detergent followed by a gentle brush cleaning (toothbrush). Use an enzy-
matic detergent (neutral ph) soak if the mild detergent does not break down the debris buildup. Abrasive cleaning compounds and implements can damage these PNT components and should not be used.
Additional cleaning supplies may be required to clean stubborn stains or hard-to-reach areas.

2. PNT components must be thoroughly rinsed with clean water to remove the detergent residuals and debris from the components. Use a flowing triple rinse cycle at a minimum with tap water.

3. Dry all components thoroughly using soft clean cloths or disposable paper towels. Components should be dry to prevent dilution of the disinfectant used in subsequent steps.

4. The heater shell and cable assembly are not in communication with the patient and therefore do not require high level disinfection. To clean this assembly spray and wipe dry with a mild detergent or disin-
fectant solution.

Step 6 Manual Disinfection
High level disinfection of all pneumotach components must be performed after each use. The disinfectant/sterilizing agent must contact all surfaces to ensure disinfection or sterilization. High level disinfection of
Pneumotach components ensures patient safety and minimizes the risk of infection.
Use only liquid glutaraldehyde disinfectant solutions approved as sterilants/disinfectants by the Environmental Protection Agency and cleared for marketing use on medical devices by the Office Device Evaluation,
Center for Devices and Radiologic Health, Food and Drug Administration. For a list of approved products contact BIOPAC.
When used according to the manufacturer’s instructions a high level disinfectant destroys all microorganisms, but not necessarily all bacterial spores. The chemical agent should be sporicidal when used in recom-
mended concentrations, temperatures and contact time. Manufacturer’s instructions will include information on monitoring chemical concentration of the disinfection solution for use-life effectiveness. Disinfectants
can become diluted with water that is retained in the valve components or accessories.
The fumes of glutaraldehyde can irritate the mucous membranes of eyes, nose and throat. Some people develop allergic reactions to glutaraldehyde that can cause skin rashes, headaches and breathing difficul-
ties. Containers of glutaraldehyde should be kept closed and in a well ventilated area. Gloves should be worn made of butyl or nitile rubber. Do not use latex rubber gloves. The concentration of glutaraldehyde in
the air should not exceed .2 ppm.

. Determine the required soak temperature and time of the sterilant/disinfectant and assure that these requirements are met.

2. Activate the glutaraldehyde solution by mixing the components per the manufacturer’s instructions. Use the concentration testing devices sold by the manufacture to determine that the solution is above the
minimum effective concentration.

3. Pour the activated glutaraldehyde solution into an appropriate sized basin.

4. Completely immerse the Pneumotach components in the basin. Assure that all channels and cavities are filled with disinfectant and that no air pockets remain within the components.

5. Cover the disinfectant soaking basin with a tight fitting lid to minimize chemical vapor exposure.

6. Soak the PNT components for the time specified by the disinfectant solution manufacturer to achieve high level disinfection. Use a timer to ensure adequate soaking time.

Step 7 Rinse After Manual Disinfection
Adequate rinsing must follow disinfection to remove all traces of the toxic residues of the disinfectant left on the PNT components. Sterile water rinse is preferred over tap water. Tap water may contain a variety of
microorganisms which could recontaminate the valve components.

1. Rinse 1: Fill a basin with 7-8 liters of water (preferably sterile water). Place the PNT components into the basin and thoroughly rinse all the components for a minimum of one minute. Empty basin.

2. Rinse 2: Fill a basin with 7-8 liters of water (preferably sterile water). Place the PNT components into the basin and thoroughly rinse all the components for a minimum of one minute. Empty basin.

Step 8 Drying
To prevent the growth of waterborne organisms, the PNT components should be thoroughly dried prior to reassembly and storage.
1. Dry thoroughly using a soft cloth (preferably sterile) or disposable paper towels.
Step 9 Inspection
All components should be visually inspected for cleanliness, proper function and freedom of defects. Visual inspection provides evidence of thorough cleaning and proper functioning of all PNT components. PNT's
in poor working condition are hazardous to personnel and patients.

1. Visually inspect all components for cleanliness. If there are signs of residue from the detergent or disinfectant repeat the previous steps. If there are any signs of remaining stains or organic debris repeat
the previous steps. If the cleaning and disinfection steps have been repeated with no improvement eliminating residual or stains etc. then dispose of the components and replace.

2. Visually inspect all components for defects. Check the screen assemblies for damage to the screen material such as holes or tears. Check the rubber parts for tears, nicks, hardening or stiffening, deforma-
tion or distortion. Check the plastic parts for crazing, cracking or stripped threads. Any defective parts should be discarded and replaced.

3. Visually inspect all metal components for corrosion. Replace any metal components showing rust or chipped plated surfaces.

Step 10 Reassembly
Refer to the previous PNT diagrams. Use appropriate personal protective clothing to assure that you do not recontaminate the components.

1. All orings should be lubricated with an approved silicone lubricant (HRI P/N 660170). Apply a light film of lubricant with your fingers to all surfaces of the oring.

2. Install orings and tube seals on the pressure taps.

3. Install orings on the flange ports where applicable.

4. Place the body on table with large hole opening upward. Note the location of the slot in this opening which mates with pin on side of the screen assemblies.

5. Select screen (or spacer) assembly with one dot facing up. Place into the body with alignment pin on side of screen assembly mating with slot in body.

6. Repeat the same process with the two dot screen assembly.

7. Repeat the same process with the three dot screen assembly. Note: the screen assembly must be placed in flat to avoid binding. If the screen assembly binds, tap lightly on the body assembly until the
screen lays flat. Do NOT PUSH ON THE SCREEN MESH.

8. Insert oring in the groove above the stacked screen assemblies within the body.

9. Screw the large flange port tightly (hand tighten only) to the body.

10. Place the heater or non heated shell assembly onto the body.
11. Screw the small flange port onto the body (hand tighten only).
12. Screw the pressure taps into the body until the tap oring is compressed 1/2 turn.
Step 11 Functional test
The PNT should be inserted into the flow measurement system and a recalibration procedure should be performed. If the PNT calibrates accurately and meets the system specification then it is functioning
acceptably.
Step 12 Storage
Confirm that the PNT is completely dry prior to storage. Pneumotachs should be stored in a way that prevents recontamination or damage between uses.
1. Place PNT assembly in a clean plastic bag and heat seal the end.
2. Label the bag documenting that it has been disinfected, date, initials, PNT part number and description.
G. Reuse Life
RX137 Series Pneumotachs when maintained properly and reprocessed per these instructions should function within specifications for 100 reuses. Visual inspection of all the components during each repro-
cessing cycle will identify any defects. The functional test as described in Section F, Step 11 will determine if the valve is functioning properly.

H. Warnings
1. This pneumotach is not intended for long term continuous flow monitoring in a humidified ventilator circuit. Moisture can occlude the screen, never leave PNT in the ventilator circuit unattended by qualified
personnel.

2. Do not ethylene oxide, steam sterilize or pasteurize these valves.
3. Do not expose these products to heat at or above a temperature of 45°C (113°F).
4. Use only approved liquid glutaraldehydes (see Section F, Step 6). Do not use alcohol or bleach solutions.
5. Glutaraldehyde solutions are hazardous to humans.
1. Do not get into eyes, on skin or on clothing.
2. Use in well ventilated area in closed containers.
3. For emergency, safety or technical information about the glutaraldehyde solution contact the manufacturer.
6. Appropriate personal protective clothing should be worn when cleaning and sterilizing/disinfecting soiled devices.
7. Contaminated, reusable devices must be thoroughly cleaned prior to disinfection or sterilization, since residual contamination will decrease effectiveness of the glutaraldehyde solution.
8. ltis the user's responsibility to validate any deviations from this recommended method of processing.
9. Federal (USA) law restricts this device to sale by or on the order of a physician.
. Safety Information
Safety or technical information regarding RX137 Series Pneumotachs can be obtained from BIOPAC Systems, Inc., support@biopac.com, Phone 805-685-0066 USA, Fax 805-685-0067 USA,
or by contacting your BIOPAC representative.
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