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Scope of this Product Comparison

This Product Comparison covers portable ventilators used in home care or in long-term care facilities.
Ventilators used in critical care areas, as well as dedicated transport ventilators, gas-driven ventilators, and units
designed exclusively to provide continuous positive airway pressure (CPAP), are excluded.

For more information, see the following Product Comparisons:

1 Ventilators, Intensive Care
1 Ventilators, Intensive Care, Neonatal/Pediatric
1 Ventilators, Transport

These devices are also called: continuous ventilators, home care ventilators, positive-pressure ventilators,
time-cycled ventilators.

Purpose

Portable ventilators provide long-term
support for patients who do not require complex
critical care ventilators. These portable units are
commonly used in special extended care
facilities, in step-down respiratory care units, or
in the home. Some units may be used for short-
term transport or in emergencies.

Mechanical ventilators compensate for
deficiencies in normal breathing by aiding or augmenting spontaneous breathing or by completely regulating a
prescribed breathing pattern for a patient who cannot breathe without assistance. These units provide positive-
pressure ventilation (PPV) to produce adequate alveolar gas exchange. Unlike physiologic breathing, in which the
diaphragm contracts, producing negative pressure in the thoracic cavity to expand the lungs, PPV inflates the
lungs by producing positive pressure at the airway opening. The resulting pulmonary ventilation maintains
normal arterial carbon dioxide (CO:2) and oxygen (Oz) levels. During the inspiratory cycle of ventilation, the
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lungs. During the expiratory cycle, the exhalation valve is open and gas
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Patients who require long-term mechanical ventilation include adults UMDNS Information
and children who have impaired or total loss of ventilatory function : _ :
resulting from various etiologies| such as neuromuscular diseases, gg;?czr?glrf;ﬁgr;fﬁfglgg‘fgﬁ fi';?efglilr?wmg
restrictive and chronic obstructive lung diseases, and spinal cord ECRI Institute Universal Medical Device

injuries| as well as children born prematurely or with neonatal lung Nomenclature SystemE (
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isease.
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Advantages of using mechanical ventilation in the home rather than in the hospital include decreased
exposure to nosocomial infections, increased mobility, improved nutritional status, resumption of more normal
interactions and routines of daily living, and lower healthcare costs. Most portable ventilators are simple to
operate and do not have the sophisticated controls necessary for patients in intensive care units and neonatal
intensive care units, but they typically have more monitors and/or alarms, as well as more mode flexibility, than
transport ventilators.

Principles of operation

All portable ventilators include appropriate controls for setting
operating modes, breathing delivery parameters, and alarms. Some
systems may also include special breathing circuits, Oz accumulators, and
heated humidifiers or heat/moisture exchangers (HMES). Power can be
supplied through an alternating-current (AC) line, an external battery
(e.g., a car battery), or an internal battery.

Portable ventilators deliver room air or Oz-enriched gas into the
breathing circuit, where it can be humidified by a heated humidifier or an
HME before delivery to the patient. Typically, these ventilators drive air
into the breathing circuit with a motor-driven piston or turbine. In the
home setting, Oz is usually delivered directly into the breathing circuit
from a separate source, such as an Oz tank. {

—

Passive one-way valves within the ventilator allow the patient to ==——_——— |,
breathe spontaneously. Placing an H-valve in the inspiratory limb reduces
the work required for the patient to breathe spontaneously| called the
work of breathing (WOB)| by allowing the patient to inhale room air directly through an open port in the valve
instead of through the valves and tubing inside the ventilator.

Flexible tubing is used near the patient connection to reduce the traction on the trachea from the tracheostomy
cannula, which is the typical route for ventilation gas to enter and leave the lungs. Nasal ventilation delivered
through a face mask is sometimes used, usually for patients who require ventilation only at night. The exhalation
valve, which occludes the exh E OEUD OO WOPOEWEUUDOT wbOl EOCEUPOOWUOWEDYI UOwT E
during exhalation to release the breath, is located close to the patient connection. This eliminates the need for an
exhalation hose and simplifies the breathing circuit.

Conit of ventilation

Portable ventilators offer several ventilation modes. The control mode provides full support to patients who
cannot breathe for themselves. In this mode, the ventilator provides mandatory breaths at preset time intervals,
and the patient cannot breathe spontaneously. This mode requires the patient to be paralyzed, unconscious, or
sedated to prevent spontaneous attempts to breathe against the ventilator. Assist/control modes also provide full
support by delivering an assisted breath wheneveU wU T 1T wY1 OUPOEUOUwWUI OUIl UwEwx EUDI OU¢
delivering mandatory breaths at preset time intervals when the assisted-breath rate falls below a preset
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synchronized intermittent mandatory ventilation (SIMV) mode. SIMV delivers controlled breaths at a set
frequency and also allows the patient to breathe spontaneously with no assistance during the periods between the
controlled breaths. The mandatory breaths in this mode can be volume controlled and are synchronized with a
spontaneous breathing effort if that effort occurs sufficiently close to the time the mandatory breath would have
been produced. This reduces the possibility of overinflation, which could result from stacking a mandatory breath
OOWEwWUxOOUEOI OUUWEUI EUI dw UwlT 1 wxEUDPI OUzUwUxOOUEOI OUUwWOD
mandatory breath rate and gradually wean the patient.
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At least three variables must be set independently to produce a prescribed breathing pattern. They can be
appropriately chosen from the following: the length of the inspiratory or expiratory phase, the ratio of inspiratory
time to expiratory time (l:E ratio), the respiratory rate, the tidal volume, the minute volume, and the average
inspiratory flow. For example, the selected tidal volume, rate, and inspiratory time determine minute volume,
flow, expiratory time, and I:E ratio. Many ventilators require the user to set at least the tidal volume, rate, and
peak inspiratory flow.

Applying constant positive end-expiratory pressure (PEEP), a positive rather than an ambient pressure at the
end of exhalation, raises the functional residual capacity, or the lung volume at rest. PEEP enhances gas exchange
in the lungs and decreases right-to-left pulmonary shunting by preventing alveolar collapse and increasing lung
volumes.

Monitors and alarms

Portable ventilators monitor airway pressure and have adjustable low- and high-pressure alarm limits. Airway
pressures are measured at the patient connection of the breathing circuit; measuring at the patient connection
produces measurements that are more reliable than those obtained at other points in the breathing circuit. The
high-pressure alarm can warn of peak inspiratory pressure increases caused by decreases in patient compliance,
breathing-circuit occlusion, or increases in airway resistance (e.g., resulting from a buildup of secretions in the
airway). The low-pressure or low-minute-volume alarm can warn of a breathing-circuit disconnection, a leak, or a
failure to deliver a breath.
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result in overdistention of the alveoli, which can cause pulmonary volutrauma (damage produced by exposing
the lungs to excessively high pressure differences). Airway pressure should not exceed the pressure-relief or
high-pressure setting, which should be properly adjusted to protect the lungs. The ventilator should, preferably,
decrease pressure in the breathing circuit to ambient pressure.

Additional monitors are available in case the pressure alarms fail to operate. Many units have remote alarms
that are used at distant locations to relay alarms to a caregiver. Some ventilators now include exhaled-volume
monitors and apnea alarms.

Alarrenhancement systems

Ventilator alarms are crucial for safeguarding the health and lives of patients. It is vital that they be readily
detected in even the busiest, noisiest hospital departments. Alarm-enhancement systems, which communicate
ventilator alarms to locations where they are more likely to be detected by caregivers, can be helpful.

There are four basic categories of ventilator alarm enhancements:

1 Interfacing ventilators with physiologic monitors
1  Incorporating commercially available systems for centralized monitoring of ventilator alarms
1 Interfacing ventilators with nurse call systems
1  Utilizing remote annunciators for ventilator alarms
The various alarm-enhancement options range widely in complexity, cost, and the types of care settings for
which they are likely to be suitable. For more information on alarm-enhancement systems and ventilator-
physiologic monitoring system interfaces, see the ECRI Institute Health Devicesitation in the bibliography.

Battery power

All units have an internal battery for temporary power loss or to power the unit for extended periods of time.
Switchover to battery operation (either internal or external) is automatic and is signaled by an alarm. Some units
also have an external battery (e.g., 12 VDC) to supply power during portable operation or extended AC power
loss.

©2007 EQRdtitute. All Rights Reserved 3
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Reported problems

Most of the reported problems involving portable ventilators arise from user error, poorly maintained
exhalation valve assemblies, or the use of poor-quality breathing circuits. Disconnection of the breathing circuit
from the device is one of the most commonly reported problems.

Caring for a patient receiving mechanically assisted ventilation in the home is potentially dangerous due to the
possibility of equipment failure, resulting in hypoxic brain damage or death. Ventilator failures can be caused by
improper equipment care, damage, tampering, or incorrect use by caregivers. Inappropriate alarm settings may
prevent caregivers from being alerted to equipment problems in a timely fashion. Training patients and
caregivers is essential for home care, and studies have suggested that improved caregiver education and support
may reduce instances of home ventilator failure (Srinivasan et al. 1998). In addition, equipment in the home
should be regularly inspected by respiratory therapists, and preventive maintenance should be performed
according to manufacturer specifications.

Poorly maintained exhalation valves may increase resistance to exhalation, which can produce autoPEEP (a
condition that results when exhalation is incomplete, causing air to be trapped in the circuit and lungs and
alveolar pressure to increase) or require forced exhalation. Many reported incidentsofapE UB1 OUz UwPOEED OD!
exhale are suspected to be caused by jammed mushroom valves in the exhalation-valve assembly.

Because of lower costs and because some manufacturers supply only reusable circuits, many hospitals use
disposable breathing circuits from suppliers other than the ventilator manufacturer. ECRI Institute recommends
that, regardless of an alternate breathing-EDUEUDUwWOEOUI EEUUUI Uz UWEOEPOUwWOI webdOx E
tested with all ventilators it will be used with and that all findings be documented. Alternatively, hospitals
should obtain sufficient information from the manufacturer to ensure that the claim is adequately supported.
Circuits should be tested for their ability to resist disconnection, kinking, and bending. For example, the kink
resistance of some tubing may degrade when the tubing is used with a heated humidifier. The type of tubing can
also affect ventilator performance. Use of small-bore tubing will change the flow pattern chosen for the patient.
Highly pliant tubing will reduce the tidal volume delivered to the patient.

Misassembly of ventilator tubing is a common problem that can lead to events as serious as blocked

equipment compatible and to reduce disconnections and misassembly.

Mechanical ventilation can also create significant WOB in spontaneously breathing patients. Excessive WOB
can cause dyspnea and muscle fatigue and can make weaning from the ventilator more difficult. WOB can be

the addition of breathing-circuit components (e.g., HMES).

Extreme environmental conditions can impair the ventilatorz Uwx 1 Ul OUOEOET wOUWOEOT wUT 1 wE |
permanently nonoperational. Portable ventilators are often exposed to a wide range of temperatures and relative
humidity levels during use and storage. Ventilator users may operate their ventilators outdoors in the summer or
winter on a powered wheelchair or in a car. Storage conditions (e.g., in the trunk of a car) may be even more
extreme. Most ventilators can operate under extreme conditions, and manufacturers usually specify temperature
and humidity levels at which the ventilator can be used.

Purchase considerations
ECRistitutecommendations

Included in the accompanying comparison chart are ECRI Institutez técommendations for minimum
performance requirements for portable ventilators. The requirements are separated into two categories| basic
and comprehensive. The differences between these two categories are based on performance criteria for operating
modes, controls, monitored parameters, and alarm functionality.

4 ©2007 ECRI Institute. All Rights Reserved.
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The ventilator should offer assist/control, SIMV, and CPAP ventilation. The unit should monitor airway
pressure, respiratory rate, I:E ratio, and minute volume; controls should be available for FiO2, PEEP/CPAP, tidal
volume, pressure level, respiratory rate, |:E ratio, pressure support, sensitivity, and pressure limit.

Alarms, both visual and audible, should be available for peak inspiratory pressure (low and high), apnea, low
minute volume, gas-supply loss, low battery, and power failure. All alarms should be distinct and easily
identified. Also, if alarm volume is adjustable, it should not be possible to turn the volume down so low that the
alarm is inaudible. The alarm silencing feature must reactivate automatically if the condition is not corrected. If
an alarm is silenced, a visual display should clearly indicate which alarm is disabled.

The controls (i.e., switches, knobs) should be visible and clearly identified, and their functions should be self-
evident. The design should prevent misinterpretation of displays and control settings. Controls should be
protected against accidental setting changes (e.g., due to someone brushing against the panel) and be sealed
against fluid penetration. Patient and operator safety and system performance should not be adversely affected
by fluid spills.

Othepnsiderations

The ease with which the ventilator can be carried or transported is a major consideration. The ventilator should
be small and lightweight, should resist tipping over, and should be easy to mount in different orientations. This is
especially important when mounting the unit on the back of a wheelchair because users may need to place the
ventilator in different orientations to gain access to the controls, to prevent it from aspirating battery fumes, or to
accommodate space constraints in the home or workplace. Several wheelchair trays are available from wheelchair
manufacturers; they can also be custom built. To prevent the batteries from being depleted while the patient is

lighter jack or another accessory power jack.

Users should look for ventilators that are easy to operate, which is especially important in emergencies. The
primary controls should be located on one face, and labels and displays should be clear and visible| evenin
subdued lighting and from different angles| and should resist damage from liquid disinfectants and normal
wear. The controls should be protected against accidental setting changes; this is especially important in homes
with young children. On some models, the controls are located behind a door; on others, the controls are locked
the controls. For ventilators that offer additional modes, such as SIMV, visual indicators are desirable to identify
when the ventilator senses a breathing effort and what type of breath (spontaneous or mechanical) the patient
receives. Apnea alarms can signal the cessation of spontaneous and/or delivered breaths.

Alarms should allow quick assessment and correction of the alarm condition. The priority of the alarm should
be indicated by different audible tones and visual indicators. The disabling of visual indicators should not be
possible. Audible alarms and visual indicators should activate when the unit is switched from line to battery
power and from an external to an internal battery. The unit should also have a low-internal-battery alarm.

depleted, should be secured to the ventilator but easily removed for replacement (a sesmipermanent attachment is
desirable). The ventilator and breathing circuit should not be excessively noisy or distracting when operated in
any orientation.

Supplemental monitors can be used to augment the integral airway-pressure monitor, but they are used
sparingly in home care because their cost is not always reimbursable. Desirable supplemental monitors include
O2 monitors and pulse oximeters.

Ventilators should be able to operate in a variety of adverse conditions. They also should not be affected by

electromagnetic interference and electrostatic discharge. Power-surge protectors are advisable, especially if the
ventilator is used in an area that experiences frequent power surges or thunderstorms. Servicing by a skilled
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and caregivers.

While accessories such as remote alarms and Oz accumulators are purchased with the ventilator, reusable
breathing circuits ranging from $100 to $370 can be purchased separately. The circuits and accessories purchased
separately must meet the needs of the specific patient and be compatible with the ventilator.

Stage of development

Portable ventilators are becoming more prevalent because of the increasing number of patients needing
chronic ventilation and because of the demand for simpler ventilators that can be used in step-down units or in
alternate care sites such as the home.

Component miniaturization is making portable ventilators smaller and more lightweight. In addition, portable
ventilators have more modes, alarms, and monitors.
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Supplier information

ACOMA MEDICAL

Acoma Medical Industry Co Ltd [152410]
2-14-14 Hongo Bunkyo-ku

Tokyo 113-0033

Japan

Phone: 81 (3) 38166911 Fax: 81 (3) 38143845
Internet: http://www.acoma.com

E-mail: export@acoma-medical.co.jp

BIGMED DEVICES

Bio-Med Devices Inc [104004]

61 Soundview Rd

Guilford, CT 06437

Phone: (203) 458-0202, (800) 224-6633 Fax: (203) 458-0440
Internet: http://www.biomeddevices.com

E-mail: custserv@biomeddevices.com

BREAS

BREAS Medical AB [227224]
Foretagsvagen 1

Molnlycke S-435 33

Sweden

Phone: 46 (31) 868800 Fax: 46 (31) 868810
Internet: http://www.breas.se

E-mail: breas@breas.com

BREAS Medical GmbH [359616]
Bahnhofstrasse 26

Herrsching D-82211

Germany

Phone: 49 (8152) 37210 Fax: 49 (8152) 372137
Internet: http://www.breas.de

E-mail: breas@breas.de

BREAS Medical Ltd [359617]

Chandlers House Unit 1 Ganders Business Park Kingsley
Bordon GU359LU

England

Phone: 44 (1420) 485740 Fax: 44 (1420) 485759

Internet: http://www.breas.com

E-mail: mail@breas.co.uk

BREAS Medical Sarl [359619]

Parc Technologique de Lyon 8 allee Irene Joliot Curie Batiment B8
Saint Priest F-69800

France

Phone: 33 (4) 72472992 Fax: 33 (4) 72472991

Internet: http://www.breas.fr

E-mail: breas.medical@breas.fr
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COVIDIEN PURITAN BENNETT

Covidien Nellcor/Puritan Bennett Div Covidien (US) [452303]
4280 Hacienda Dr

Pleasanton, CA 94588

Phone: (925) 463-4000, (800) 635-5267 Fax: (925) 463-4420
Internet: http://www.covidien.com

Covidien Nellcor/Puritan Bennett/Melville (Canada) Div Covidien (US) [452300]
303 Terry Fox Dr

Kanata, ON K2K 3J1

Canada

Phone: (613) 238-1840, (800) 663-3336 Fax: (613) 238-1291, (866) 821-7773
Internet: http://www.covidien.com

Covidien (United Kingdom) Div Covidien (US) [452449]
154 Fareham Road

Gosport PO13 OAS

England

Phone: 44 (1329) 224000 Fax: 44 (1329) 220213

Internet: http://www.covidien.com

E-mail: uksales@emea.tycohealthcare.com

Covidien (Japan) Div Covidien (US) [452444]
10-2 Yoga 4-chome Setagaya-ku

Tokyo 158-8615

Japan

Phone: 81 (3) 57171700 Fax: 81 (3) 57171317
Internet: http://www.covidien.com

E-mail: info@covidien.com

IMPACT

Impact Instrumentation Inc [101885]

27 Fairfield Pl PO Box 508

West Caldwell, NJ 07006-0508

Phone: (973) 882-1212, (800) 969-0750 Fax: (973) 882-4993
Internet: http://www.impactii.com

E-mail: info@impactinstrumentation.com

NEWPORT

Newport Medical Instruments Europe [187402]
18 Pasture Road

Barton-upon-Humber DN18 5HN

England

Phone: 44 (4682) 31311

Internet: http://www.ventilators.com

E-mail: nasales@newportnmi.com

Newport Medical Instruments Inc [105093]

PO Box 2600

Newport Beach, CA 92658

Phone: (714) 427-5811, (800) 451-3111 Fax: (714) 427-0489
Internet: http://www.ventilators.com

E-mail: customers@ventilators.com

8 ©2007 ECRI Institute. All Rights Reserved.
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PULMONETIC SYSTEMS/VIASYS HEALTHCARE

VIASYS Healthcare Inc Pulmonetic Systems Div [451527]
17400 Medina Rd Suite 100

Minneapolis, MN 55447

Phone: (763) 398-8300, (866) 752-1438 Fax: (763) 398-8400
Internet: http://www.pulmonetic.com

E-mail: info@pulmonetic.com

RESPIRONICS

Respironics Asia/Pacific [347587]

6/FI 10306 Nishi Knada Chiyoda-ku

Tokyo 101-0065

Japan

Phone: 81 (3) 52809611 Fax: 81 (3) 52800102
Internet: http://www.respironics.com
E-mail: sales@respironics.com

Respironics International Inc [321323]
Immeuble Hermes 20 rue Jacquew Daguerre
Rueil Malmaison Cedex F-92565

France

Phone: 33 (1) 47523030 Fax: 33 (1) 55601989
Internet: http://www.respironics.com
E-mail: sales@respironics.com

Respironics Inc [101639]

1010 Murry Ridge Ln

Murrysville, PA 15668-8525

Phone: (724) 387-5200, (800) 345-6443 Fax: (724) 387-5010
Internet: http://www.respironics.com

SAIME/RESMED

Saime SA [263810]

25 rue de I'Etain

Savigny-le-Temple F-77176

France

Phone: 33 (1) 64191111 Fax: 33 (1) 64418130
Internet: http://www.saime.fr

E-mail: jleroux@saime.net

ResMed (UK) Ltd [345621]

67B Milton Park

Abingdon OX14 4RX

England

Phone: 44 (1235) 862997 Fax: 44 (1235) 831336
Internet: http://www.resmed.com

E-mail: reception@resmed.co.uk

ResMed Corp [177147]

14040 Danielson St

Poway, CA 92064-6857

Phone: (858) 746-2400, (800) 424-0737 Fax: (858) 746-2900

©2007 EQRdtitute. All Rights Reserved 9
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Internet: http://www.resmed.com
E-mail: reception@resmed.com

SPENCER

Spencer lItalia Life Support srl [172514]
strada Cavi 7

Collecchio PR 1-43044

Italy

Phone: 39 (0521) 541111 Fax: 39 (0521) 541222
Internet: http://www.spencer.it

E-mail: export@spencer.it

TAEMA

Taema Sub L'Air Liquide SA [151544]

6 rue Georges Besse CE 80

Antony Cedex F-92182

France

Phone: 33 (1) 40966600 Fax: 33 (1) 40966700
Internet: http://www.taema.com

E-mail: olivier.tessier@airliquide.com

VERAMED

VersaMed Inc Indian Subcontinent Office [449826]
D-25 GF Pamposh Enclave GK-1

New Delhi 110 148

India

Phone: 91 (11) 26287418 Fax: 91 (11) 26448836
Internet: http://www.versamed.com

E-mail: vprakash@versamed.net

VersaMed Medical Systems Inc [378254]

2 Blue Hill Plaza

Pearl River, NY 10965

Phone: (845) 770-2840, (800) 475-9239 Fax: (845) 770-2850
Internet: http://www.versamed.com

E-mail: info@versamed.com

VersaMed Medical Systems Inc (Singapore) [449824]
Block 518 #08-214 Serangoon North Avenue 4
Singapore 550518

Republic of Singapore

Phone: 65 62873489 Fax: 65 62872489

Internet: http://www.versamed.com

E-mail: jgamble@versamed.net

VIASYS HEALTHCARE

Erich Jaeger GmbH & Co VIASYS Healthcare Respiratory Technologies [150943]
Leibnizstrasse 7

Hoechberg D-97204

Germany

Phone: 49 (931) 49720 Fax: 49 (931) 4972423

Internet: http://www.jaeger-toennies.com

E-mail: Marketinglnfo.EU@viasyshc.com

10 ©2007 ECRI Institute. All Rights Reserved.
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mailto:MarketingInfo.EU@viasyshc.com
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VIASYS Healthcare Inc Critical Care Div [444110]

1100 Bird Center Dr

Palm Springs, CA 92262

Phone: (760) 778-7200, (800) 231-2466 Fax: (760) 778-6355
Internet: http://www.viasyshc.com

Note: 3T 1 WEEUEwWDOwWUT T wET E U U U wdatiohsand haud not@e@nueriiedstitobdhU Uz wU x 1 EDI
independent testing by ECRI Institute or any otheragency. ! 1 EEUUT wOTl U0 wO1 U1 OEUwWYEUAOQWEDI
specifications are not always comparable. Moreover, products and specifications are subject to frequent changes.

ECRI Institute is not responsible for the quality or validity of the information presented or for any adverse
consequences of acting on such information.

When reading the charts, keep in mind that, unless otherwise noted, the list price does not reflect supplier
discounts. And although we try to indicate which features and characteristics are standard and which are not,
some may be optional, at additional cost.

For those models whose prices were supplied to us in currencies other than U.S. dollars, we have also listed the

conversion to U.S. dollars to facilitate comparison among modéf®wever, keep in mind that exchange rates change
often.

Need to know more?

For further information about the contents of this Product Comparison, contact the HPCSHotline at +1 (610)
825-6000, ext. 5265; +1 (610) 834-1275 (fax); or hpcs@ecri.org (e-mail).

Last updated October 2007

©2007 EQRdtitute. All Rights Reserved 11
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Policy Statement

The Healthcare Product Comparison Systé@#PCS) is published by ECRI Institute, a nonprofit organization.
HPCSprovides comprehensive information to help healthcare professionals select and purchase diagnostic and
therapeutic capital equipment more effectively in support of improved patient care.

The information in Product Comparisons comes from a number of sources: medical and biomedical
engineering literature, correspondence and discussion with manufacturers and distributors, specifications from
xUOEUEUwWODPUI UEUUUI OWEOCEwWS$" 1 ( w( OUUDPUUUI ageWevitwedity Qualdiedl | x OUUD
ITTEOUI wxUOI T UUPOOEOUOWUT 1T awl EYT wOOUWET 1 Owl1 U0T EwEaws$ " 1 ( w
largely unconfirmed. The Healthcare Product Comparison Systend ECRI Institute are not responsible for the
quality or validity of information derived from outside sources or for any adverse consequences of acting on such
information.

The appearance or listing of any item, or the use of a photograph thereof, in the Healthcare Product Comparison
Systemdoes not constitute UT T wil OEOUUI Ol OUwWwOUWEx xUOYEOwWOI wUIl T wxUOBEUEUZz U
claims made for it by the manufacturer. The information and photographs published in Product Comparisons
appear at no charge to manufacturers.

Many of the words or model descriptions appearing in the Healthcare Product Comparison Systera
proprietary names (e.g., trademarks), even though no reference to this fact may be made. The appearance of any
name without designation as proprietary should not be regarded as a representation that is not the subject of
proprietary rights.

ECRI Institute respects and is impartial to all ethical medical device companies and practices. The Healthcare
Product Comparison Systeascepts no advertising and has no obligations to any commercial interests. ECRI
(OUUPUOUUT WEOEWPUUwWI 6x00al 1l UWEEETI x UwOOwUOAEOUDPI UOwI Pi UUOw
industry, nor do they own stock in medical device companies. Employees engage in no private consulting work
for the medical device industry.

About ECRI Institute

ECRI Institute, a nonprofit organization, dedicates itself to bringing the discipline of applied scientific research
in healthcare to uncover the best approaches to improving patient care. As pioneers in this science for nearly 40
years, ECRI Institute marries experience and independence with the objectivity of evidence-based research.
, OUl wOT EQwk OYYYwl 1 EOUT EEUI wOUT EOPAEUDPOOUWPOUOCEPDPET wuUIl Oa
improvement, risk and quality management, healthcare processes, devices, procedures, and drug technology.
ECRI Institute is one of only a handful of organizations designated as both a Collaborating Center of the World
Health Organization and an Evidence-based Practice Center by the U.S. Agency for Healthcare Research and
Quiality. For more information, visit http://www.ecri.org.

12 ©2007 ECRI Institute. All Rights Reserved.
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Product Comparison Chart

MODEL

ECRI INSTITUTE'S
RECOMMENDED
SPECIFICATIONS

ECRI INSTITUTE'S
RECOMMENDED
SPECIFICATIONS

ACOMA MEDICAL

ACOMA MEDICAL

Basic Portable Ventilator Comprehensive Portable ARFI00EII Mobilel000lI
Ventilators
WHERE MARKETED Not specified Not specified
FDA CLEARANCE Not specified Not specified
CE MARK (MDD) Notspecified Not specified
PATIENT TYPE Adult, pediatric, infant, Adult, pediatric, infant, Not specified Not specified
neonate neonate
CONTROLS
Pressure level, cm H20 0-80 0-80 Not specified Not specified
Pressure ramp Optional Yes Yes Yes
Tidal véume, mL 501,000 501,000 206900 20061,000
Breath rate, bpm 0-60 0-60 540 540
Respiratory rate Not specified Not specified
Pressure support,cm 045 045 Not specified Not specified
H20
Inspiratory time, sec 02 02 Not specified Not specified
Inspiratory flow, L/min ~ 0-120 0120 565 550
PEEP, cm H20 020 020 0-20 optional 0-20 optional
Sensitivity, cm H20 115 115 -1 Off-5t0 0
FiO2, % 21100 21100 Available 21100 available
IE 1:1to1:3 1:1to 1:3 1:0.5t0 1:5 1:1to 1:5
Pressure fnited Yes Yes No No
Panel lock Preferred Preferred Not specified Not specified
Others None specified None specified
OPERATING MODES
Assist/control
Volume breaths Yes Yes Yes Yes
Pressure breaths Optional Yes Yes Yes
SIMV
Volume breath Yes Yes No No
Pressure breaths Optional Yes No No
Pressure support Yes Yes No No
Spontaneous/CPAP Yes Yes Not specified Not specified
Pressure support Not specified NA
Apneabackup vent Yes Yes Not specified Not specified
Others None specified None specified
This is the first of three
pages covering the abow
model(s). These
specifications continue ol
the next two pages.
14 ©2007 ECRI Institute. All Rights Reserved.
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Product Comparison Chart

MODEL ECRI INSTITUTE'S ECRI INSTITUTE'S ACOMA MEDICAL ACOMA MEDICAL
RECOMMENDED RECOMMENDED
SPECIFICATIONS SPECIEEATIONS
Basic Portable Ventilator Comprehensive Portable ARFO00EII Mobilel000II
Ventilators
MONITORED
PARAMETERS
Pressure
PIP Yes Yes Not specified Not specified
MAP Yes Yes Not specified Not specified
PEEP Yes Yes Not specified Not specified
Volume
Tidal Yes Yes Not specified 1002,500 mL
Minute Optional Yes Not specified No
Fio2 Yes Yes Not specified Not specified
Inspiratory time Yes Yes Not specified Not specified
Expiratory time Yes Yes Not spafied Not specified
Respiratory rate Yes Yes Not specified Not specified
IE Yes Yes Not specified No
Others None specified None specified
PATIENT ALARMS
Fio2 Yes Yes Not specified Not specified
Low/high minute volume Yes Yes Not specified NA
Low inspiratory pressure Yes Yes Yes Yes
High pressure Yes Yes Not specified Yes
High PEEP Optional Yes Not specified Not specified
Loss of PEEP Optional Yes Not specified Not specified
Apnea Yes Yes Not specified Not specified
High continuous Yes Yes Not specified Not specified
pressuréocclusion
Inverse IE Optional Yes Not specified Not specified
High respiratory rate Optional Yes Not specified Not specified
Breathing circuit Yes Yes Not specified Not specified
disconnect
Others None specified None specified
EQUIPMENT ALARMS
Gassupply failure Yes Yes Yes Yes
Power failure Yes Yes Yes Yes
Vent inoperative Yes Yes Not specified Not specified
Low battery Yes Yes Not specified Not specified
Seltdiagnostics Yes Yes CPU CPU
Others None pecified None specified
MRI COMPATIBILITY Optional Optional No No
PNEUMATIC POWER Not specified Not specified
Compressor Not specified Not specified
Compressed gases Not specified Not specified
Pressure ranges Not specified Not specified
Turkine/piston Not specified Not specified

This is the second of thre
pages covering the abow
model(s). These
specifications continue ol
thenext page

©2007 EQRdtitute. All Rights Reserved 15



Ventilators, Portable/Ho i —"

Product Comparison Chart

MODEL

ECRI INSTITUTE'S
RECOMMENDED
SPECIFICATIONS

ECRI INSTITEB
RECOMMENDED
SPECIFICATIONS

ACOMA MEDICAL

ACOMA MEDICAL

Basic Portable Ventilator Comprehensive Portable ARFO00EII Mobilel000II
Ventilators
POWER REQUIREMEN" Standard Standard 100/240 100/240
VAC
INTERNAL BATTERY, Not specified Leadacd
TYPE
VDC Any common type Any common type Not specified 12
Operating time, hr 1 Not specified 1
Rechargeable Preferred Preferred Not specified Yes
Recharging time, hr Not specified 2.5
EXTERNAL BATTERY, Not specified Not specified
TYPE
VvDC Not spcified Not specified
Operating time, hr Not specified Not specified
Rechargeable Not specified Not specified
Recharging time, hr Not specified Not specified
Hx W x D, cm (in) 32x41x235(12.6 x16 33x27x27(13.2x10.8
x9.3) 10.9
WEIGHT, kg (Ib) 15 (33) 13 (29.6)
PURCHASE
INFORMATION
List price
Ventilator $7,000 Not specified
Breathing circuit $100 Not specified
Remote alarm NA NA
02 accumulator NA NA
Warranty Not specified Not specified
Year first sid Not specified Not specified
Delivery time, ARO Not specified Not specified
Fiscal year Not specified Not specified
OTHER SPECIFICATION Swingntout panel; Includes heated humidifie
parameter memory; battery; volume limited.
microprocesspralfunction
alarm; volume limited.
Complies with 2896,
32001988, 3208, and N2:
3200.1.2 and IEC 60601
2.
UMDNS CODE(S) 17423 17423 17423 17423
LAST UPDATED October 2007 October 2007

Supplier Footnotes

IThese recommendations
are the opinionsH€RI
Institute's technology
experts. ECRI Institute
assumes no liability for
decisions made based or
this data.

1These recommendations
are the opinions of ECRI
Institute's technology
experts. ECRI Institute
assumes no liability for
decisions made based or
this data.

Model Footnotes

Data Footnotes
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Product Comparison Chart

MODEL

BIGMED DEVICES
C\/2

BIGMED DEVICES
CV/3

BIGMED DEVICES
C\H4

BREAS
PV 403PEEP

WHERE MARKETED Worldwide Worldwide Worldwide Worldwide, except USA
FDA CLEARANCE Yes Yes Yes No
CE MARK (MDD) Yes Yes Yes Yes
PATIENT TYPE Pediatric, neonatal Not specified Adult to neonatal Adult, pediatric; patients
who require continuous ¢
intermittent support by
invasive and noninvasive
mechanical ventilation
CONTROLS
Presaire level, cm H20 0-80 0120 0120 6-50
Pressure ramp Yes Yes Yes Yes
Tidal volume, mL 5990 52,500 52,500 3001,600
Breath rate, bpm 2-150 5150 5150 440
Respiratory rate Not specified Not specified Not specified 4-40
Pressure support, cm  Notspecified Not specified Not specified 450
H20
Inspiratory time, sec 0.1:3 0.1:3 0.1:3 0.55
Inspiratory flow, L/min ~ 1-50 1-120 1-120 Plateau time9l
PEEP, cm H20 020 0-35 0-35 010
Sensitivity, cm H20 -0.5t0 10 -0.5t010 -0.2t010 -2to +8
FiO2% 21100 with optional blent 21100 with optional blent 21100 with optional blent No
IE Yes Yes Yes No
Pressure limited Yes Yes Yes Yes
Panel lock Not specified Not specified Not specified Yes
Others None specified None specified None specified None specified
OPERATING MODES
Assist/control

Volume breaths

Pressure breaths
SIMV

Volume breaths

Pressure breaths

Pressure support
Spontaneous/CPAP

Pressure support
Apneabackup vent
Others

Yes
Yes

Yes

Yes

Yes

Not spefied
Yes

Not specified
None specified

Yes
Yes

Yes

Yes

Yes

Not specified
Yes

Not specified
None specified

Yes
Yes

Yes

Yes

Yes

Not specified
Yes

Not specified
None specified

Yes
Yes

No

No

No

No

Yes

Yes

None specified

This is the first of three
pages covering tisove
model(s). These
specifications continue ol
the next two pages.

©2007 EQRdtitute. All Rights Reserved
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Product Comparison Chart

MODEL BIGMED DEVICES BIOGMED DEVICES BIGMED DEVICES BREAS
C\2 CV/3 C\H4 PV 403PEEP
MONITORED
PARAMETERS
Pressure
PIP Yes Yes Yes Yes
MAP Yes Yes Yes No
PEEP Yes Yes Yes Yes
Volume
Tidal Yes Yes Yes Yes
Minute Yes Yes Yes No
Fio2 Yes Yes Yes No
Inspiratory time Yes Yes Yes No
Expiratory time Yes Yes Yes No
Respiratory rate Yes Yes Yes Yes
IE Yes Yes Yes No
Others None specified None specified None specified None specified
PATIENT ALARMS
Fio2 Yes Yes Yes No
Low/high minute volume Yes Yes Yes Yes (tidal volume)
Low inspiratory pressure Yes Yes Yes Yes
High pressure Yes Yes Yes Yes
High PEEP Yes Yes Yes No
Loss of PEEP Yes Yes Yes Yes
Apnea Not specified Not specified Not specified Yes
High continuous Yes Yes Yes Yes
pressure/occlusion
Inverse IE Not specified Not specified Not specified No
High respiratory rate Yes Yes Yes Yes
Breathing circuit Yes Yes Yes Not specified
disconnect
Others None specified None specified None specified None specified
EQUIPMENT ALARMS
Gassupply failure Yes Yes Yes No
Power failure Yes Yes Yes Yes
Vent inoperative Not specified Not specified Not specified Yes
Low battery Yes Yes Yes Yes
Seltdiagnostics Yes Yes Yes Yes
Others None specified None specified None specified None specified
MRI COMPATIBILITY No No No No
PNEUMATIC POWER  Not specified Not specified Not specified No
Compressor Not specified Not specified Not specifie NA
Compressed gases Not specified Not specified Not specified NA
Pressure ranges Not specified Not specified Not specified NA
Turbine/piston Not specified Not specified Not specified Yes

This is the second of thre
pages covering the abow
moetl(s). These
specifications continue ol
thenext page
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Product Comparison Chart

MODEL

BIGMED DEVICES
C\/2

BIGMED DEVICES
CV/3

BIGMED DEVICES
C\H4

BREAS
PV 403PEEP

POWER REQUIREMEN
VAC

110/120

110/120

110/220

100240, 50/60 Hz

INTERNAL BAERY, Yes (not specified) Yes (not specified) Yes (not specified) Internal NVH
TYPE
vDC 1030 1030 1030 Not specified
Operating time, hr 10 10 10 8
Rechargeable Yes Yes Yes Yes
Recharging time, hr 5 5 5 10
EXTERNAL BATTERY, Not specified Not pecified Not specified Sealed leaakid
TYPE
VDC Not specified Not specified Not specified 24 (12 V optional)
Operating time, hr Not specified Not specified Not specified 12
Rechargeable Not specified Not specified Not specified Yes
Recharging time, hr Notspecified Not specified Not specified 10

Hx W x D, cm (in)

229x28x14(9x11x¢k

229x27.9x14 (9x 11>
5.5)

16.3x22.5x10.6 (6.4 x
x 4.2)

17.5x 35 x 26 (6.9 x 13.¢
10.2)

WEIGHT, kg (Ib) 4.3 (9.5) 4.1(9) 4.1(9) 5.5(12.1)
PURCHBE
INFORMATION
List price
Ventilator Not specified Not specified Not specified Not specified
Breathing circuit Not specified Not specified Not specified Not specified
Remote alarm Not specified Not specified Not specified Not specified
02 accmulator Not specified Not specified Not specified NA
Warranty 1 year 1 year 1 year 2 years
Year first sold Not specified 1997 1995 2003
Delivery time, ARO Not specified Not specified Not specified Not specified

Fiscal year

October to September

Octobeto September

October to September

October to September

OTHER SPECIFICATIO!

None specified.

None specified.

None specified.

Analog/digital output;

pressure support with-tidi
volume display; long run
time on external batteries

UMDNS CODE(S)

17423

17423

17423

17423

LAST UPDATED

October 2007

QOctober 2007

QOctober 2007

QOctober 2007

Supplier Footnotes

Model Footnotes

Data Footnotes

©2007 EQRdtitute. All Rights Reserved
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Product Comparison Chart

MODEL BREAS BREAS COVIDIEN PURITAN IMPACT
BENNETT
VIVO 30 VIVO 40 Achieva PS :Weva PSOZ UniVent Model 754
WHERE MARKETED Worldwide Worldwide Worldwide Worldwide
FDA CLEARANCE Yes Yes Yes Yes
CE MARK (MDD) Yes Yes Yes Yes
PATIENT TYPE Adult, pediatric; patients  Adult, pediatric; patients Adult, pediatric Adult, pediatric, infant
who require intermittent  who require intermittent
support by mechanical  support by mechanical
ventilation; nonisixae ventilation; invasive (not
USA) and noninvasive
CONTROLS

Pressure level, cm H20
Pressure ramp
Tidal volume, mL
Breath rate, bpm
Respiratory rate
Pressure support, cm
H20
Inspiratory time, sec
Inspiratory flow, L/m
PEEP, cm H20
Sensitivity, cm H20

FiO2, %

IE

Pressue limited
Panel lock
Others

4-30
Yes
No

4-40
4-40
4-30

0.35

Rise time-2
2-20

19, flow

No

No

Yes

Yes

None specified

4-40
Yes
No

4-40
4-40
4-40

0.35

Rise time-2
2-20

19, flow

No

No

Yes

Yes

Minimum and maximum
inspiratory time in suppoi
mode

050
Yes
502,200
1-80
1-80
050

0.25

2-150

0-20

1-15 (5 L/min flow)

NA : 21100

Not specified
Yes

Not specified
None specified

590

Yes

0-3,000
1-150

Not specified
Not specified

0.1:3

0-60

020

-1 to-6, referenced to end
pressure

21100

1:1to 1:600

Yes

Door with latch

None specified

OPERATING MODES
Assist/control

Volume breaths No No Yes Yes
Pressure breaths Yes Yes Yes Yes
SIMV
Volume breaths No No Yes Yes
Pressure breaths No No Yes Yes
Pressure support No No Yes Yes
Spontaneous/CPAP Yes Yes Yes Not specified
Pressure support Yes Yes Yes Yes
Apneabackup vent Yes Yes Yes Not specifie
Others None specified None specified Expiratory sensitivity, flon None specified
acceleration, safety
ventilation for occlusions
This is the first of three
pages covering the abow
model(s). These
specifications continue ol
the next two pages.
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Product Comparison Chart

MODEL BREAS BREAS COVIDIEN PURITAN IMPACT
BENNETT
VIVO 30 VIVO 40 Achieva PS : Achieva PS UniVent Model 754
MONITORED
PARAMETERS
Pressure
PIP Yes Yes Yes Yes
MAP No No Yes Yes
PEEP Yes Yes Yes Yes
Volume
Tidal Yes Yes Yes No
Minute No No Yes No
Fio2 No No Yes Not specified
Inspiratory time No No Yes Not specified
Expiratory time No No Yes Not specified
Respiratory rate Yes Yes Yes Not specified
IE Yes Yes Yes Yes
Others Leakage Leakage None : OBlender None specified
PATIENT ALARMS
Fio2 No No Yes Yes
Low/high minute volume Yes (tidal volume) Yes (tidal volume) Yes NA
Low inspiratory pressure Yes Yes Yes Yes
High pressure Yes Yes Yes Yes
High PEEP No No No Not specified
Loss of PEEP Yes Yes Not specified Not specified
Apnea Yes Yes Yes Yes
High continuous Yes No Yes Yes
pressure/occlusion
Inverse |E No No Not specified Yes
High respiratory rate No Yes Yes Not specified
Breathing circuit Yes Yes Yes Yes
disconnect
Others Low/high é&kage Low/high leakage Power switchover, setting None specified
error
EQUIPMENT ALARMS
Gassupply failure No No Yes Yes
Power failure Yes Yes Yes Yes
Vent inoperative Yes Yes Yes Yes
Low battery NA Yes Yes (internal and externz Yes
Selfdiagnogics Yes Yes Electronics and pneumat Yes
Others None specified None specified Power switchover None specified
MRI COMPATIBILITY No No No With extended circuit
PNEUMATIC POWER  No No Yes Not specified
Compressor NA NA No Not specified
Compressed gase NA NA 02, air Not specified
Pressure ranges NA NA 2280 psi Not specified
Turbine/piston Yes Yes Piston Not specified

This is the second of thre
pages covering the abow
model(s). These
specifications continue ol
thenext page
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Produair@parison Chart

MODEL

BREAS

VIVO 30

BREAS

VIVO 40

COVIDIEN PURITAN
BENNETT
Achieva PS : Achieva PS

IMPACT

UniVent Model 754

POWER REQUIREMEN
VAC

100240, 50/60 Hz

100240, 50/60 Hz

100240, 50/60 Hz

90265, autosensing

INTERNAL BATTERY, Nore NEMH Yes (not specified) Sealed leaakid
TYPE
VvDC NA NA Not specified Not specified
Operating time, hr NA 3 04 311
Rechargeable NA Yes Yes Yes
Recharging time, hr NA 14 Varies 1624 or 4 with optional
rapid charger
EXTERNAL BATTERY, Sealed leagtid Sealed leaakcid Yes (not specified) Deepgcycle marine
TYPE
VvDC 24 (12 V optional) 24 (12 V optional) Not specified 12
Operating time, hr 6 6 019 Not specified
Rechargeable Yes Yes Yes Not specified
Recharging time, hr 10 10 Varies Not specified

H x W« D, cm (in)

23 x18x23(9x7.1x9)

23x18x23(9x7.1x9)

27 x 33.8 x 39.6 (10.6 x
13.3x15.6)

29.2x235x12.4 (115>
9.3x4.9)

WEIGHT, kg (Ib) 2.8(6.2) 3.7(8.2) <45 (32) 5.8 (12.8)
PURCHASE
INFORMATION
List price
Ventilator Not specified Not specified $8,500 : $9,000 $8,995
Breathing circuit Not specified Not specified $149.35 $94.20/case of 15
Remote alarm Not specified Not specified $618 NA
02 accumulator NA NA $144 Optional
Warranty 2 years 2 years 2 years 1 year
Yeaffirst sold 2005 2005 1999 1997
Delivery time, ARO Not specified Not specified 45 days Stock to 30 days

Fiscal year

October to September

October to September

October to September

January to December

OTHER SPECIFICATIO!

Integrated humidifier; PC
softwaréor online
monitoring/control and lo

Integrated humidifier; PC
software for online
monitoring/control and lo

Meets requirements of
ASTM F11@®D, IEC
606011, IEC 60601-2,

External DC input; interni
battery pack; PEEP
compensable.

analysis; analog/digital ~ analysis; analog/digital ~ and UL 26€1L
output; wakep alarm. output; wakep alarm.
UMDNS CODE(S) 17423 17423 17423 17423
LAST UPDATED October 2007 October 2007 October 2007 October 2007

Supplier Footnotes

Model Footnotes

Data Footnoge
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MODEL NEWPORT PULMONETIC PULMONETIC PULMONETIC
SYSTEMS/VIASYS SYSTEMS/VIASYS SYSTEMS/VIASYS
HEALTHCARE HEALTHCARE HEALTHCARE

HT50 LTV 1150 : LTV 1200 LTV 800 LTV 900 : LTV 950 : LTV
1000

WHERE MARKETED Worldwide Worlwvide Worldwide Worldwide

FDA CLEARANCE Yes Yes Yes Yes

CE MARK (MDD) Yes Yes Yes Yes

PATIENT TYPE

Adult, pediatric

Adult, pediatric

Adult, pediatric

Adult, pediatric

CONTROLS
Pressure level, cm H20
Pressure ramp
Tidal volume, mL
Breath rate, bpm
Respiratory rate
Pressure support, cm
H20
Inspiratory time, sec
Inspiratory flow, L/min

PEEP, cm H20

Sensitivity, cm H20
FiO2, %

IE

Pressure limited
Panel lock

Others

-10 to +100
Automatic
1002,200
099

099

0-60

0.13

6-100 mandatory120
spontaneous
0-30 (buiiin, servo
controlled, leak
compensated)
99t00

21100

1:99to 3:1

560

Yes

None specified

199

Rise time-Q
502,000
0-80

080

1-60

0.39.9
Not specified

020

Off, 19 L/min

21100

Not specified

Yes

Yes

Pressure control, sensitiv
inspiratory/expiratoridho

NA

Yes

502,000
080

080

Not specified

0.39.9
Not specified

020

-2to0 +20

NA

Not specified
No

Yes

None specified

199

Rise time-Q
502,000
080

080

1-60

0.39.9
Not specified

020

Off, 19 L/min

NA : NA : 2100

Not specified

Yes

Yes

Pressure control, sensitiv
and inspiratory/expiratory
hold (LTV 1000)

OPERATING MODES
Assist/control
Volume breaths
Pressure breaths
SIMV
Volume breaths
Pressure breath
Pressure support
Spontaneous/CPAP
Pressure support
Apneabackup vent

Others

Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes (responds to{ow
minutevolume alarm)
None specified

Yes
Yes

Yes
Yes
Yes
Not specified
Yes
Yes

NPPV

Yes
No

Yes

No

No

Not specified
No

Yes

None spefied

Yes
Yes

Yes
Yes
Yes
Not specified
Yes
Yes

NPPV

This is the first of three
pages covering the abow
model(s). These
specifications continue ol
the next two pages.
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MODEL NEWPORT PULMONETIC PULMONETIC PLWLMONETIC
SYSTEMS/VIASYS SYSTEMS/VIASYS SYSTEMS/VIASYS
HEALTHCARE HEALTHCARE HEALTHCARE
HT50 LTV 1150 : LTV 1200 LTV 800 LTV 900 : LTV 950 : LTV
1000
MONITORED
PARAMETERS
Pressure
PIP Yes Yes Yes Yes
MAP Yes Yes Yes Yes
PEEP Yes Yes Yes Yes
Volume
Tidal Yes (inspiratory) Yes No Yes
Minue Yes (inspiratory) Yes No Yes
Fio2 Optional Set Not specified Set
Inspiratory time Set Not specified Not specified Not specified
Expiratory time Not specified Not specified Not specified Not specified
Respiratory rate Yes Yes Yes Yes
IE Yes Yes Yes Yes
Others None specified Static compliance, Calculated peak flow Static compliance,

autoPEEP, calculated pe
flow, patient effort, SBT f.
SBT f

autoPEEP, calculated pe
flow (LTV 1000)

PATIENT ALARMS
Fio2
Low/high minute volume
Low inspiratory pressure
High pressure
High PEEP
Loss of PEEP
Apnea
High continuous
pressure/occlusn
Inverse |E
High respiratory rate
Breathing circuit
disconnect
Others

Optional
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
No
Yes

None specified

Not specified
Yes
Yes
Yes
Yes
Yes
Yes
Not specified

Not specified
Yes
Yes

Low PEEP, SBT high f/V
SBT low f/Vt, $Bigh f,
SBT low f

Not specified
No

Yes

Yes

No

Not specified
Yes

Not specified

Not specified
Yes
Yes

None specified

Not specified
Yes
Yes
Yes
Yes
Not specified
Yes
Not specified

Not specified
Yes
Yes

None specified

EQUIPMENT ALARMS

Gassupply failure Yes Yes Yes Yes
Power failure Yes Yes Yes Yes
Vent inoperative Yes Yes Yes Yes
Low battery Yes Yes Yes Yes
Selfdiagnostics Yes Yes Yes Yes
Others Circuit/leatheck, pass High and low O2 inlet External power low High and low O2 inlet
(calibration completed) o pressure and external pressureexterngbower
fail power low low
MRI COMPATIBILITY No Pending No No
PNEUMATIC POWER  Builin, requires no Not specified Not specified Not specified

Compressor
Compressed gases
Presure ranges

Turbine/piston

compresseag source
unless FiO2 >0.21
Builin dual micropistons
02 only if Fi02 >0.21
3090 psi or low flow O2 i
FiO2 >0.21

Yes, builh variable speec
dual micropistons

Internal turbine
NA to power vent
4080 psig

Turbine

Internal turbine
NA to power vent
Low flow

Turbine

Internal turbine
NA to power vent
4080 psig (LTV 1000)

Turbine

This is the second of thre
pages covering the abow
model(s). These
specifications continue ol
thenext page
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Product Comparison Chart

MODEL NEWPORT PULMONETIC PULMONETIC PULMONETIC
SYSTEMS/VIASYS SYSTEMS/VIASYS SYSTEMS/VIASYS
HEALTHCARE HEALTHCARE HEALTHCARE
HT50 LTV 1150 : LTV 1200 LTV 800 LTV 900 : LTV 950 : LTV
1000
POWER REQUIREMEN" 1006240 90240 90240 90240
VAC
INTERNAL BATTERY, Sealed leaacid Sealed leaalid Sealed leaalid Sealed leaalid
TYPE
VDC 12 Not specified Not specified Not specified
Operating time, hr Upto 10 1 1 1
Rechargeable Yes Yes Yes Yes
Recharging time, hr 5-7 for 80% charge Not specified Not specified Not specified

EXTERNAL BATTERY,

Any

Lithium ion, sealed fead

Lithium ion, sealed fead

Lithium ion, sealed tead

TYPE acid acid acid
VvDC 1230 Not specified Not specified Not spcified
Operating time, hr Depends on battery size 39 39 39
Rechargeable Yes Yes Yes Yes
Recharging time, hr Depends on battery size Not specified Not specified Not specified

Hx W x D, cm (in)

26 x 27 x 20 (10.2 x 10.6
7.8)

8x25x30(3.1x%.8
11.8)

8x25x30 (3.1X9.8X
11.8)

8x25x30(3.1Xx9.8x
11.8)

WEIGHT, kg (Ib) 6.8 (15) 6.5 (14.5) 6.5 (14.5) 6.5 (14.5)
PURCHASE
INFORMATION
List price
Ventilator Not specified Not specified Not specified Not specified
Breathing circit Not specified Not specified Not specified Not specified
Remote alarm Not specified Not specified Not specified Not specified
02 accumulator Not specified NA (internal) NA (internal) NA (internal)
Warranty 2 years 1 year 1 year 1 year
Year first sold 2000 2006 2001 1998
Delivery time, ARO 30 days ~35 days ~35 days ~35 days
Fiscal year January to December Not specified Not specified Not specified

OTHER SPECIFICATIO!

Buikin 10 hr battery
charges inB hr from AC ¢
external DC; auto slope
rise builin serveontrolled
PEEP; optional mixer,
blending bag, or humidifit

Patient presets,
spontaneous breathing tr
(SBT), variable rise time,
and variable termination
criteria for pressisugpport
and pressuentrol
breaths. Meets
requirement$ cETL, IEC
606011, and I1SO 13485.

Meets requirements of
cETL, IEC 606112, and
ISO 13485.

Variable rise time and
variable termination critel
for pressursupport and
pressureontrol breaths.
Meets requirements of
cETL, IEC 60601and
ISO 13485.

UMDNS CODE(S)

17423

17423

17423

17423

LAST UPDATED

October 2007

QOctober 2007

QOctober 2007

QOctober 2007

Supplier Footnotes

Model Footnotes

Data Footnotes
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Product Comparison Chart

MODEL RESPIRONICS RESPIRONICS SAIME/RESMED SPENCER
PLVContinuum PLV Continuum Il ELISEE 170

WHERE MARKETED Worldwide Worldwide Europe Worldwide

FDA CLEARANCE Yes Yes No Not specified

CE MARK (MDD) Yes Yes Yes Yes

PATIENT TYPE Adult, pediatric Adult, pediatric Adult, pediatric Adult, pediatric

CONTROLS

Pressure level, cm H20 5-60 560 560 2070 mbar

Pressure ramp Yes Yes Yes Not specified
Tidal volume, mL 502,500 502,500 502,500 Not specified
Breath rate, bpm 1-80 1-80 1-80 535

Respiratory rate 1-80 1-80 Not specified Not specified

Pressuresupport, cm Off to 60 Off to 60 Not specified Not specified

H20

Inspiratory time, sec 0.25 0.25 0.23 NA

Inspiratory flow, L/min ~ 3-120 3120 5180 2-20

PEEP, cm H20 Not specified Off to 15 0-25 1570

Sensitivity, cm H20 -4 to +18 0.1:20 0.25 NA

Fit2, % Not specified Not specified 21100 60100

IE Not specified Not specified 1:0.4t01:9.9 1:2

Pressure limited PCV PCV 99 1060 cm H20

Panel lock Yes Yes Yes No

Others None specified None specified None specified None specified

OPERATING MODES
Assist/control

Volume breaths Yes Yes Yes No
Pressure breaths Yes Yes Yes No
SIMV
Volume breaths Yes Yes Yes No
Pressure breaths Yes Yes Yes No
Pressure support Yes Yes Yes No
Spontaneous/CPAP Not specified Not specified Not specified Not pecified
Pressure support Yes Yes Yes No
Apneabackup vent Yes Yes Yes No
Others None specified None specified None specified None specified
This is the first of three
pages covering the abow
model(s). These
specifications continue ol
the nextwo pages.
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Product Comparison Chart

MODEL RESPIRONICS RESPIRONICS SAIME/RESMED SPENCER
PLV Continuum PLV Continuum Il ELISEE 170
MONITORED
PARAMETERS
Pressure
PIP Yes Yes Yes No
MAP Yes Yes Yes No
PEEP Not specified Not specified Yes No
Volume
Tidal Not specified Yes Yes No
Minute Not specified Yes Yes No
Fio2 Not specified Not specified Yes No
Inspiratory time Not specified Not specified Not specified Not specified
Expiratory time Not specified Not specified Not specified Na specified
Respiratory rate Yes Yes Yes No
IE Yes Yes Yes No
Others None specified None specified None specified None specified

PATIENT ALARMS

Fio2 Not specified Not specified Yes No

Low/high minute volume Not specified Low Ve Yes No

Low inspiatory pressure Yes Yes Disconnect No

High pressure Yes Yes Yes No

High PEEP Not specified Not specified Yes No

Loss of PEEP Not specified Not specified Yes No

Apnea Yes Yes Yes No

High continuous Yes Yes Yes No

pressure/occlusion

Inverse |E Yes Yes Yes No

High respiratory rate Not specified Yes Yes No

Breathing circuit Yes Yes Not specified No

disconnect

Others Inspiratory time too long Inspiratory time too long None specified None
EQUIPMENT ALARMS

Gassupply failure Not specified Not spec#fd Yes Yes

Power failure Yes Yes Yes Yes

Vent inoperative Yes Yes Yes No

Low battery Yes Yes Yes Yes

Seltdiagnostics Yes Yes Yes No

Others None specified None specified None specified None
MRI COMPATIBILITY No No No No
PNEUMATIC POWER  Not specified Not specified Not specified Not specified

Compressor Not specified Not specified Not specified Not specified

Compressed gases Not specified Not specified Not specified Air, 02

Pressure ranges Not specified Not specified Not specified 3.5 mbar +0.5 mbar
Turbine/piston Yes Yes Not specified Not specified

This is the second of thre
pages covering the abow
model(s). These
specifications continue ol
thenext page
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Product Comparison Chart

MODEL RESPIRONICS RESPIRONICS SAIME/RESMED SPENCER
PLV Continuum PLV Continuum Il ELISEE 170
POWER REQUIREMEN" 100250, 50/60 Hz, 310 V 106250, 50/60 Hz, 310 V 110230 (75 W maximum, 110/220
VAC
INTERNAL BATTERY,  Not specified Not specified Lithium ion Leadacid
TYPE
VvDC 12 12 Not specified 12
Operating time, hr 1, nominal settings 1, nominal settings 3-4; 68 extra pack ~4
Rechargeable Yes Yes Yes Yes
Recharging time, hr 4 4 5 8
EXTERNAL BATTERY, Yes (not specified) Yes (not specified) Not specified Not specified
TYPE
VDC 12 12 Not specified 12
Operating time, hr Not specified Not specified Not specified Not specified
Rechargeable Not specified Not specified Not specified Not specified
Recharging time, hr Not specified Not specified Not specified Not specified
H X W x D, cm (in) 14 x25.430.5 (5.5x10> 14x25.4x30.5(5.5x1( 26 x25x13(10.2x9.8> 15x16x29.5(5.9%x6.3
12) 12) 5.1) 11.6)
WEIGHT, kg (Ib) 10.4 (23) 10.4 (23) 4.4 (9.7) 3(6.6)
PURCHASE
INFORMATION
List price
Ventilator Not specified Not specifd Not specified 041,240 (USS$
Breathing circuit Not specified Not specified Standard NA
Remote alarm Not specified Not specified Yes NA
02 accumulator Not specified Not specified Integrated blender NA
Warranty 1 year 1 year 2 years 1 year
Year fist sold 2005 2006 2004 1990
Delivery time, ARO Not specified Not specified 6 weeks 060 days
Fiscal year July to June July to June July to June Not specified
OTHER SPECIFICATION None specified. None specified. None specified. None specified.
UMDNS C@EDS) 17423 17423 17423 17423
LAST UPDATED October 2007 October 2007 January 2007 October 2007

Supplier Footnotes

Model Footnotes

Data Footnotes
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e Ventilatorgt#tutiome Care

Product Comparison Chart

MODEL SPENCER SPENCER TAEMA VERSAMED
190 202 DELTA2 iVent 201
WHERE MARKETED Worldwide Worldwide Worldwide Worldwide
FDA CLEARANCE Not specified Not specified No Yes
CE MARK (MDD) Yes Yes Yes Yes
PATIENT TYPE Adult, pediatric Adult, pediatric Adult, pediatric Adult, pediatric
CONTROLS
Pressure level, cm H20 20-70 mbar 2070 mbar 2-30 0-80
Pressure ramp Not specified Not specified Not specified Not specified
Tidal volume, mL Not specified Not specified 09,999 502,000
Breath rate, bpm 540 540 6-40 1-80
Respiratory rate Not specified Not specified Yes, nospecified 1-80
Pressure support,cm  Not specified Not specified 0-28 Not specified
H20
Inspiratory time, sec NA NA 0.35 0.23, adaptive time
Inspiratory flow, L/min ~ 2-20 2-20 0-160 1-120, spontaneous 180,
adaptive flow
PEEP, cm H20 1570 1570 2-25 040
Sensitivity, cm H20 0 to-20 0 to-20 -10t00.5 -0.5 t020, off
FiO2, % 60100 60100 No 21100
IE 1:2 1:2 Not specified Adjustable
Pressure limited 1060 cm H20 1060 cm H20 Not specified Yes
Panel lock No No No Not specified
Others None spefied None specified None specified Plateau pressure,
autoPEEP, time constant
mean airway pressure,
resistance, Rt/Vt, trendin
(14 parameters for 72 hr)
loops (pressure/volume,
pressure/flow, flow/volurr
event log
OPERATING MODES
Assist/control
Volume breaths Yes Yes No Yes
Pressure breaths No Yes Yes Yes
SIMV
Volume breaths No No No Yes
Pressure breaths No No No Yes
Pressure support No No No Yes
Spontaneous/CPAP Not specified Not specified Not specified Not specified
Pressure spport No No Yes Yes
Apneabackup vent Yes Yes No Yes
Others None specified None specified None specified None specified

This is the first of three
pages covering the abow
model(s). These
specifications continue ol
the next two pages.
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Prodzt Comparison Chart

MODEL SPENCER SPENCER TAEMA VERSAMED
190 202 DELTA2 iVent 201
MONITORED
PARAMETERS
Pressure
PIP No No Yes Yes
MAP No No Not specified Yes
PEEP No No Yes Yes
Volume
Tidal No No Yes (inspiratory) Yes
Minute No No Yes (inspiratory) Yes
Fio2 No No No Yes
Inspiratory time Not specified Not specified No Not specified
Expiratory time Not specified Not specified No Not specified
Respiratory rate No No Yes Yes
IE No No Yes Yes
Others None specified None specified Lealage (L/min) None specified

PATIENT ALARMS

Fio2 No No No Adjustable

Low/high minute volume No No No Adjustable

Low inspiratory pressure Yes Yes No Adjustable

High pressure Yes Yes Yes Adjustable

High PEEP No No No Yes

Loss of PEEP No No No Yes

Apnea Yes Yes No Adjustable

High continuous No No Yes Adjustable

pressure/occlusion

Inverse |E No No No Yes

High respiratory rate No No No Adjustable

Breathing circuit No No Yes Yes

disconnect

Others None specified None specified None specified None sgcified
EQUIPMENT ALARMS

Gassupply failure Yes Yes No Yes

Power failure Yes Not specified Yes Yes

Vent inoperative No No No Yes

Low battery Yes Yes LED Yes

Seltdiagnostics Yes Yes Yes Yes

Others Test LED Test LED None specified None specified
MRI COMPATIBILITY No No No Yes
PNEUMATIC POWER  Not specified Not specified No Not specified

Compressor Not specified Not specified NA Not specified

Compressed gases Air, 02 Air, 02 NA Not specified

Pressure ranges 3.5 mbar +0.5 mbar 3.5 mbar +0.5 mbar NA Not specified
Turbine/piston Not specified Not specified NA Yes

This is the second of thre
pages covering the abow
model(s). These
specifications continue ol
thenext page
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Product Comparison Chart

MODEL SPENCER SPENCER TAEMA VERSAMED
190 202 DELTA2 iVent 201
POWER REQUIREMEN" 110/220 110/220 100240 100240, 2 A, 50/60 Hz
VAC
INTERNAL BATTERY, Leadacid Leadacid No Sealed leaalid
TYPE
VvDC 12 12 NA Not specified
Operating time, hr ~3 ~3 NA 12
Rechargeable Yes Yes NA Yes
Recharging time, hr 8 8 NA Not specified
EXTERNAL BATTERY, Not specified Not specified No Yes
TYPE
VDC 12 12 NA 12 V deep cycle
Operating time, hr Not specified Not specified NA 68
Rechargeable Not specified Not specified NA Not specified
Rechargingime, hr Not specified Not specified NA Not specified
Hx W x D, cm (in) 33x18x175(13x7.1> 33x18x17.5(13x7.1> 185x28x17 (7.3x11> 33x24x26(13x9.5x
6.9) 6.9) 6.7) 10.2)
WEIGHT, kg (Ib) 4.8 (10.6) 4.8 (10.6) 3.8(8.4) 10 (22)
PURCHASE
INFORMATION
List price
Ventilator 041,840 (USS$ 01,798 (US$ Notspecified Not specified
Breathing circuit NA NA Not specified Not specified
Remote alarm NA NA Not specified Not specified
02 accumulator NA NA Not specified Not specified
Warranty 1 year 1 year 2 years 1 year
Year first sold 1995 1997 2005 Not specified
Delivery time, ARO 060 days 060 days 30 days Not specified
Fiscal year Not specified Not specified January to December January to December
OTHER SPECIFMANS None specified. Analog gauge. None specified. Rotationadontreknob

interface; VGA output for
secondargcreen option;

integral O2 sensor; batte
backup; software upgrad
via PC. Meets requireme
of CSA, IEC 60601, and

UMDNS CODE(S)

17423

17423

17423

17423

LAST UPDATED

QOctober 2007

October 2007

January 2007

October 2007

Supplier Footnotes

Model Footnotes

Data Footnotes
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MODEL

VIASYS HEALTHCARE
VS

WHERE MARKETED _ Worldwide
FDA CLEARANCE Yes
CEMARK (MDD) Yes

PATIENT TYPE

Adult, pediatric

CONTROLS
Pressure level, cm H20
Pressure ramp
Tidal volume, mL
Breath rate, bpm
Respiratory rate
Pressure support, cm
H20
Inspiratory time, sec
Inspiratory flow, L/min
PEEP, cm H20
Sensitivity, cm H20

0-100

Not specified
502,000
2-80

2-80

Off, 160

0.310

10140, spontaneous 180
030

Off, 18 L/min flow

FiO2, % 21100

IE 4:1 maximum

Pressure limited 20130

Panel lock Yes

Others None specified
OPERATING MODES

Assist/control

Product Comparison Chart

Volume breaths Yes
Pressure breaths Yes
SIMV
Volume breaths Yes
Pressure breaths Yes
Pressure support Yes
Spontaneous/CPAP Not specified
Pressure support Yes
Apneabackup vent Yes
Others None specified
This is the first of three
pages covering the abow
malel(s). These
specifications continue ol
the next two pages.
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Product Comparison Chart

MODEL VIASYS HEALTHCARE
VS
MONITORED
PARAMETERS
Pressure
PIP Yes
MAP Yes
PEEP Yes
Volume
Tidal Yes
Minute Yes
Fio2 Yes
Inspiratory time Not specifie
Expiratory time Not specified
Respiratory rate Yes
IE Yes
Others None specified
PATIENT ALARMS
Fio2 No

Low/high minute volume Yes
Low inspiratory pressure Yes

High pressure Yes

High PEEP No

Loss of PEEP Yes

Apnea Yes

High continuous Circuit fault

pressue/occlusion

Inverse |E No

High respiratory rate Yes

Breathing circuit Low pressure, low Ve

disconnect

Others None specified
EQUIPMENT ALARMS

Gassupply failure Low/higipressure 02

Power failure "On battery" indicator

Vent inoperate/ Yes

Low battery Yes

Seltdiagnostics Yes

Others None specified

MRI COMPATIBILITY No
PNEUMATIC POWER  Yes

Compressor Turbine

Compressed gases Not specified
Pressure ranges Not specified

Turbine/piston Turbine

This is the second of thre
pagesovering the above
model(s). These
specifications continue ol
thenext page
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MODEL

VIASYS HEALTHCARE
VS

POWER REQUIREMEN" 100, 240
VAC
INTERNAL BATTERY, Sealed leaacid
TYPE
VvDC Not specified
Operating time, hr >20 min
Rechargeable Yes
Recharging time, hr 8
EXTERNAL BATTERY, Not specified
TYPE
VDC Not specified
Operating time, hr Not specified
Rechargeable Not specified
Recharging time, hr Not specified

Hx W x D, cm (in)

33x36.8x27.9(13x14
x 11)

WEIGHT, kg (Ib) 15 (33)
PURCHASE
INFORMATION
List price
Ventilator $11,50a.3,600
Breathing circuit $370
Remote alarm NA
02 accumulator Yes
Warranty 2 years
Year first sold 1996
Delivery time, ARO 30 days
Fiscal year January to December
OTHR SPECIFICATION. Pressursupport

ventilation; pressure cont

UMDNS CODE(S)

17423

LAST UPDATED

QOctober 2007

Supplier Footnotes

Model Footnotes

Data Footnotes

Product Comparison Chart
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