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Thank you for your purchase of the Michigan Instruments PneuView3.3 System.

This manual provides instructions to describe the PneuView3.3 software set up and functionality.

For additional assistance -

e Free Technical Support.
Phone: +1 616.554.9696 ext. 1319
techsupport@michinst.com

e Access to Training, Set Up and Informational Videos
https://www.michiganinstruments.com/lung-simulators-instructional-videos/

Additional Operation Manuals — Traning & Test Lung and Spontaenous Breathing Lung can also
be found on our website.

https://www.michiganinstruments.com/user-manuals/

Don’t forget to register your device
https://www.michiganinstruments.com/product-registration/

Contact us at any time with questions or concerns —+1 (616) 554.9696
Or email mii@michinst.com
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System Overview

The Michigan Instruments’ PneuView® System is comprised of a Training and Test Lung
Simulator (multiple models available), built with a PneuView Electronics Module, and
PneuView Software which acquires and interprets data from the Electronics Module.

=

990"

This system is intended to provide an adjustable, passive, mechanical simulation of human lungs
and allow for the interpretation of data from the simulated lungs and airway during ventilation.

The model numbers for the PneuView Systems are represented by the first 3 letters in the prefix
of the serial number (which can be found on the back panel of your device).

PneuView Systems identify as-

AI3 — Adult Infant PV3 system
DA3 — Dual Adult PV3 system
SL3 — Single Adult PV3 system

IMPORTANT: This is not a technical service manual and does not contain the documentation
and directions required to service the PneuView system. Please contact Michigan Instruments
directly if service or assistance is required. The Michigan Instruments’ Service Department can
be reached at +1 616.554.9696 x 1343 or email service@michinst.com.

Cautions

A CAUTION - Do not use a DC Power supply with other than what is provided with the unit.
Replacement power supplies are available from the manufacturer.

A CAUTION - Connect the DC Power supply directly to a standard mains power jack. Use
an appropriate and properly approved adapter or connecting cord from the power supply to
the mains. Do not bypass or use any unapproved adaptor to connect to the mains.

A CAUTION - Do not plug and O2 Sensor into the O2 Sensor port with power rating other
than what is provided with the unit. Replacement O’2 Sensors are available from the
manufacturer
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The PneuView Electronic Module

‘_.:-' | The PneuView Electronic Module is the interface between the Test

@ Pneuview'3 ws.  Lung and the PneuView software. This module is built into the lung
» é ' B as shown on the left. It incorporates pressure transducers,
< B ‘f' environmental sensors, signal conditioning and analog-to-digital
= converter circuitry. The Electronic Module communicates with
PneuView software installed on a computer.

During ventilation, the software captures and presents real-time data, displaying numerical and
graphical results. This data can be graphed, tabulated, or digitally recorded, then retrieved for
later review and analysis. PneuView®3 software is exclusively designed to be used with
Michigan Instruments’ PneuView3 generation of lungs.

Data Acquisition & Analysis

The PneuView software uses pressure data and other directly measured environmental data to
make calculations of timing, volume, and flow parameters. Pressures are “sampled” at a rate of
500 Hz (500 times per second) using high resolution pressure transducers connected to the
airway and lung(s) of the PneuView lung. This raw data is used to calculate a variety of
ventilation parameters.

This pressure data is then plotted and processed using known compliance characteristics
(volume-pressure relationship) over time to calculate breath-to-breath volume and flow values.

PneuView System Breath Calculation Engine Overview

Sg(a)t:z Serial Data Serial ::;";z:f: Curve fitting
Stream Buffer > Decoder ’ pressure > and ar?uact
(16 kB) filtering
(usB) values
Airway Pressure and Lung Pressure Data Streams
Solve system
of differential Volume Data
equations ™ stream >
Calculate 1% describing
& 2™ time mechanical Breath
derivatives of properties of Parsin Breath Parameter
the test lung = 9 Calculation
pressure (b Algorithms
signals Y
continuous - Dat
integration - > ow Data a
4th Order RK Stream i
method)
T A
Compliance
Characteristic :;::i:‘h
Calibration smmgi

Tables
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PneuView System Breath Calculation Accuracy

Accuracy of these measurements and calculations displayed by the PneuView software is
dependent on the following:

1. Proper calibration of the Test Lung w/PneuView
o Of particular importance is the performance and calibration of the lung’s
Compliance Spring(s) on the unit. (Michigan Instruments recommends that
PneuView lungs be calibrated at the Michigan Instruments factory at least every 2
years to confirm their calibration and performance.)
2. Proper setup/configuration of the software when acquiring data.
o Especially important is ensuring the lung compliance is entered correctly on the
main PneuView screen (page 12), but settings of Gas Standard and Atmospheric
Pressure also play a role in accuracy.

Measured and Calculated Data -
Standard PneuView Notations and Nomenclatures

Parameter Notation/Nomenclature Units Resolution
Breath Rate Breaths/Min or BPM Breaths/Min 1 BPM
Tidal Volume INSP or EXP TIDAL mL 1 mL
Minute Volume MINUTE L (liters) 0.1L
Real-time Volume VOLUME mL 0.1 mL
Peak Inspiratory PEAK INSP L/min 0.1 L/min
Flowrate
Real-time Flow FLOW L/min 0.1 L/min
Airway Pressure PEAK PROX cmH20 0.1 cmH20
Right and Left Lung R LUNG cmH20 0.1 cmH20
Pressure L LUNG cmH20
PEEP Pressure PEEP cmH20 0.1 cmH20
Inspiratory Time INSP TIME seconds 0.1 sec
Expiratory Time EXP TIME seconds 0.1 sec
Insp. to Exp. Ratio I.LE RATIO -- 0.1:0.1
Oxygen Percentage FiO2 % xx%
Lung Temperature LUNG TEMP °C xx'C
High (Supply) Pressure HIGH psi 0.1 psi
REV: 2026-03 Page 6 of 33




What you will be able to see with PneuView3

The software will allow the user to see the difference, in real time, when simulating different
respiratory situations.

Shown here: Simulating “standard” respiratory conditions and adjusting the airway resistance to
create slight and severe asthmatic conditions.

~CTT
b l'r'_"_“ ,'—r—
| |/
| Standard Condition Example
T Set: Compliance at .05 L/cmH20
/1 / \ / Set: Resistance to Rp5
= PneuView3 software will demonstrate and
w A TN IA display the regular flows, pressure and volume
j“ U (/] YN of the lungs
00 S ) W

35. 1:24

£ 2031 mL

1.5.

W 0.0Um X 5.5 cmH;0 1 NG 5.4 cmH,0

o
Slight Asthmatic Condition Example
e e Keep: Compliance at .05 L/cmH20
A1 A A Change: Resistance to Rp20

TSN ) S T

PneuView3 software shows the difference in the
waveforms.

Note: A slight increase to the proximal pressure
and elongated expiratory flow and volume
waveforms.

35. 1:24

IE 498.5 mL X iG11.2 cmH,0

15.

N 228Um

T — . Creating a Severe Asthmatic condition:
. “ ,‘ LA @ pescoe '
1 I AT L 229 5 Keep: Compliance at .05
e ' Change: Resistance to Rp50

Using the Rp50 for resistance, the breathing is
now labored extensively.

AT e
| | ]

10-|
0
— e )

PneuView3 software shows the difference in the
waveforms.

Note: A dramatic increase in the proximal
pressure and elongated expiratory
flow and volume waveforms.
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Unpacking Your PneuView System

Upon receipt and unpacking of the PneuView System, inspect the lung and all accessories for
damage or missing components. If you find damage or missing items, contact Michigan
Instruments immediately.

Standard Components and Accessories

PneuView Systems* include the standard accessories for the Training & Test Lung:

A. PneuFlo Resistors; B. Pressure Pickoff Adaptors; C. Lung Coupling Clip; D. Y-Adaptor
(Dual Adult only); E. Miniature Quick Connect; F. Adaptors; G. Airway Hose; H. Dual Adult
Hose Assembly (Dual Adult only)

PLUS
I. 12V DC Power Supply for PneuView Electronics Module
J. USB Communication Cable (USB 2.0 A-B configuration)
K. 3.5 MM Cable
L. Oxygen Sensor
Also included:
Flash Drive (not pictured)
TTL Manual, PneuView Manual, Installation Software (downloaded on flash drive)
Certificate of Calibration with Final Test Data

*Shipped with listed accessories, unless otherwise specified and arranged prior to shipment.
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PneuView Lung Setup

Directions for setting up the PneuView lung are found in the Training & Test Lung Manual
Operation Manual, separate from this Software Manual. Both manuals can be found on the flash
drive included with the accessory kit, or downloaded from Michigan Instruments’ website:
https://www.michiganinstruments.com/user-manuals/.

Power Requirements

FElectrical: 12V DC 15W 1.25A
(100 to 240 V AC power supply included)
Data transfer: USB 2.0

0’2 Sensory Port: 8.0to 12.0 mV

Computer Requirements for PneuView3 Software

e Intel Core i3 (or higher) Processor

e 8 GB Memory (minimum)

e 256/500 GB Disk Drive (SSD/SATA-HD minimum)

e 1366x768 pixel resolution (or higher) Display

e Intel HD Graphics 5500 (or higher)

e Windows 8.1 (or higher) Operating System (32 or 64 bit)
« 1 available 2.0 (or higher) USB port

Limitations of Liability

Michigan Instruments (MI) warrants that the PneuView® software will conform to the published
specifications and documentation if it is used on a computer system for which it is designed. MI
also warrants that the supplied distribution media and documentation are free from defects in
materials and workmanship for 90 days after delivery. MI will replace defective media or
documentation at no charge, provided the item is returned to MI within 90 days of delivery.

Except as provided above, MI makes no warranty or representation, implied or expressed, with
respect to this program or documentation, including their quality, performance, merchantability,
or fitness for a particular purpose.

Because computer programs are inherently complex and may not be completely free of errors,
you are advised to verify your work. In no event will MI be liable for direct, indirect, special,
incidental, or consequential damages arising out of the possibility of such damages. In
particular, MI is not responsible for any costs including, but not limited to, those incurred as a
result of lost profits or revenues, loss of use of the PneuView® software or computer hardware,
loss of data, claims by third parties or for other similar costs. In no case shall MI’s liability
exceed the amount of the purchase price.
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Software Installation Procedure

The latest version of PneuView software is provided on the USB flash drive included in your
accessory Kkit.

Follow the procedure below to complete the software installation:

Step 1: Insert the flash drive into a USB port on your computer.
Step 2: Copy the PneuView3 folder onto the computer desktop.

Inside the PneuView3 folder you will find the following subfolders and their contents

Install — setup file to install the PV3 software onto Promotional Info — Brochures and videos for our
your computer Lung Simulators and CPR Products

Manuals — TTL and PV3 operation manuals in .pdf. Instructional Videos — Instructional videos for the
format TTL setup and PneuView3 Software

PneuView EULA — End User License Agreement PV3 Quick Start Guide

Step 3: Open the Install folder and double-click on the setup file.

During the installation you will be asked where to install the software. After the installation is
complete, you have the option to launch the PV3 Software.

f CAUTION: Before launching the PV3 software, make sure the Lung Simulator is set up
and connected for use.

g fomections /RN

Step 1: With the lung set up as desired, .

connect the 12V DC power supply, included . * }
with your accessory kit, to the PneuView o P“QUVIEW®3 POWER
Electronic Module. @ !
Step 2: Connect the lung to the computer, U @ 0: i

with the PneuView software downloaded, ® ® (€ 12v DC
using the USB cable provided with your i @. 1.23A

System. -| “ :
Step 3: Set the power switch on the
PneuView Module to the On position. A
green LED indicator on the switch will light

up to confirm power to the unit.
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Launching PneuView

During PneuView software installation, an icon to start PneuView is created on the computer’s
desktop. Double click on the PneuView3 icon to launch the PneuView application.

o 10:02AM

%) 10p50ms

PneuView may also be launched by locating the PneuView3 folder in Program Files and double
clicking the PneuView3 application file in that folder.
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PneuView Setup Screen (When Connected to Lung)

PneuView3

Lung View

@ Single Lung

Expected Breath Rate
@®0-100 bpm O100+ bpm

Gas Reference Conditions

@ ATPX OATPD OBTPS OSTPD

Barometric Pressure

|:| I've removed all pressure from my test lung(s).

When launched, the PneuView Setup Screen appears (as pictured above).

You must make selections or entries for the following fields. If you do not see the above screen
check that the power switch on the lung is turned on and the USB cable connection to the
computer is secure.

1. Lung View

Select the desired lung(s) for data acquisition. If using a single lung, this selection is
automatically set and no selection is required.

2. Expected Breath Rate
Select the anticipated breath rate range. The options are 0-100 or 100+ breaths per minute (bpm).

REV: 2026-03 Page 12 of 33



3. Gas Reference Conditions

Selects reference values. The options are:

ATPX - Ambient Temperature and Pressure, Relative (X) humidity (Actual Conditions)
ATPD - Ambient Temperature and Pressure, Dry (Actual Temp, 760 mmHg, 0% humidity)
BTPS — Body Temperature, Pressure, Saturated (37°C, 760 mmHg, 100% humidity)

STPD - Standard Temperature and Pressure, Dry (21°C, 760 mmHg, 0% humidity)

4. Barometric Pressure

Set reference barometric pressure. This will help to fine-tune the pressure, volume and flow
readings displayed by the lung. Please note that this reference does not affect the oxygen sensor
reading.

PneuView3

Lung View

®Single Lung

Expected Breath Rate
@®0-100 bpm O100+ bpm

Gas Reference Conditions

@ATPX OATPD OBTPS OSTPD

Barometric Pressure

760.00

|Z| I've removed all pressure from my test lung(s).

START
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CAUTION: Before selecting “START”, confirm that the lung is at zero pressure (open to
atmosphere). Selecting “START” while the lung is under pressure will result in
incorrectly calculated values.

Once confirmed, check the box “I’ve removed all pressure from my test lung(s).” then click the
“START” button to advance to the Main Screen for live data acquisition. Pressure/ventilation
may now be applied to the lung.

PneuView Setup Screen (When Not Connected to Lung)

If the PneuView lung’s Power Supply is not plugged in or turned on, “START” may still be
selected to enter the Main Screen without streaming live data. The only function available in this
mode is Playback, where a previously saved recording may be opened and played.

PneuView3

No Device Connected

START

RECONNECT

If the lung is turned on and the USB data cable is properly connected, “RECONNECT” may be
selected to launch the full PneuView Setup Screen.
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PneuView Main Screen

All data acquisition modes are initiated in PneuView Main Screen, as shown below.

REFERENCE CONDITIONS
Single Lung ATPX 760.00 mmHg COMPLIANCE (gl ° R s °

PEAKINSP

22.7

& Take Snapshot (0)

PEAK PROX

Trend Test
# Configure

P Start

Playback

) Load Recording

Other

% Reconfigure Device
INSP TIME EXP TIME LE RATIO FiO; SENSOR LUNG TEMP

15 3.5 1:24 20« 23-c

OLUME 2721 mL PROX 7.2cmH,0 HIGH 0.0 psi RLUNG 6.9 cmH,0

The Main Screen is divided into the following regions

Breath-to-Breath Values
1) Peak Inspiratory Flow
2) Peak Proximal (Airway) Pressure
3) PEEP Pressure
4) Tidal Volume (Inspiratory)
5) Tidal Volume (Expiratory)

6) Minute Volume ) )
7)  Breath Rate High Pressure — when using the

DISS High Pressure Port
located on the side of the lung.

8) Inspiratory Time
9) Expiratory Time
10) IL:E Ratio

Real-Time Values (13-15 located at bottom of screen)
11) FiO2
12) Temperature (lung)
13) Tidal Volume (Right and Left if working with Dual Adult lung)
14) Proximal (Airway) Pressure
15) Lung Pressure

VOLUME 190.5 mL PROX 5.7 cmH,0 HIGH 0.0 psi R LUNG 5.8cmH,0
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Reference Conditions (Located at top of screen)
16) Gas Standard
17) Barometric Pressure
18) Compliance Setting (Right and Left if working with Dual Adult)
19) Resistance Setting (Right and Left if working with Dual Adult)

REFERENLE CONPRTIONS [ VA« 005 ° RESISTOR Rp20°
Adult Lung ATPX 760.00 mmHg

PEAK INSP

3913

PEAK PROX

14.6

INSP TIDAL

11.4.

e The waveforms displayed are Flow, Proximal Pressure, and Volume.
e The Y-axis can be scaled for optimal viewing by using the scaling icon (=,

in each waveform.
e The X-axis of the display is set for 20 seconds.
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Modes of Operation

PneuView software offers the following “Operating Modes” to view, record, store, and review
ventilation data.

Live Data Acquisition Mode

This mode is the initial default running mode of operation when a powered PneuView lung is
connected via USB to a computer running the PneuView software. Real-time data is displayed
on the screen. The accuracy of the data is dependent on the variables mentioned in the “Data
Acquisition & Analysis” section. Additional modes of operation can be accessed from the Mode
Selection Menu located on the left side of the Main Screen.

Record Mode

This mode is available to record a “run” of lung ventilation data. All
raw data is saved during a recording session. The user determines the
Start and End points of a recording.

Snapshots Snapshots Mode

# Take Snapshot (0) This mode is used to “grab” a set of numeric data when it appears on
the screen. There is no limit to the number of snapshots that can be
taken in a session. They are saved in a .csv or .xlIsx table format and
can be viewed with a spreadsheet application.

-

M|

Trend Test Trend Test Mode
This mode is used to look at the values for the measured and calculated
ventilation parameters over an extended period.

Playback Playback Mode

% Load Recording This mode is used to replay previously saved recordings. The
Playback mode is “stand alone” and does not require a connection to
the lung.

Other Other

# Reconfigure Device The “Reconfigure Device” option, as of this release, is still under
construction. If selected, an “Oops...” error will occur and lock up.
You will need to close the PneuView software and re-start it.
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Operating Modes How-To Guides

With live data being streamed and displayed on the Main Screen, all modes of operation are
available. If the PneuView software is loaded and not acquiring live data, only the Playback
mode will be active and available for selection.

Record Mode

PneuView software allows recording a “run” of ventilation data, as seen in real time by the
system. This recording can be retrieved and replayed in the Playback mode as described in the
following pages. Recordings can be from less than 1 second to many hours in length. This is
only limited by the available memory or other capabilities of the computer being used.

During recording, the raw, real-time data being captured by the software is held in the volatile
memory of the computer. It is not saved as a file until the “Save” option is selected. When
saving a recording, the file is written to the location of your choice.

Make a Recording
Step 1: Ensure setup and references are correct, and data is being actively acquired.

Check that the Reference Conditions, Compliance, and Resistance values shown on the Main
Screen are correct. Ensure that live data is being displayed on the Main Screen.

Step 2: Select “Start” under Record in the Mode Selection Menu.

Once a recording has started, the “Start” option will dim (to disable) and
the “Stop” and “Notes” options will brighten (to enable), making them
available for selection.

Step 3: Add a Note to your recording (optional)

Write a Note Notes may be added at any time during the recording. Select
the “Notes” option under Record in the Mode Selection
Menu each time you would like to add an entry. In the
“Write a Note” dialog box, enter the desired notes. Select
“Save Note” to close the box during the recording.
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Step 4: Select “Stop” under Record in the Mode Selection Menu.

The “Write a Note” dialog box will always appear after pressing “Stop”, but adding a note is
optional. Select “Save Note” to move on to save or discard your recording.

NOTE: There is no practical limit as to the length of a recording. It is determined by available
storage space and the processing capabilities of your computer. During recording, the data is
held in the volatile memory of the computer, then written to the specified drive when the file is
saved.

Step 5: Save the Recording

Once you click on “Save Note” in the “Write a Note” dialog box, you are prompted to save the
file using normal Windows file-saving protocols (as shown below). By default, recording files
are saved with a .pv3 file extension. You may select “Cancel” to discard the recording without
saving.

M « Documents > MCC Tests 9-13-2016 v 0 Search MCC Tests 9-13-2016 P
Organize ¥ New folder =S o
A [ —
‘ Downloads # » Name Date modified Type o -
1) 'l
B Mokumests # New folder 10/4/2016 11:46 AM File folder T
&) Pictures  # New folder (2) 10/4/2016 11:46 AM  File folder |
MCC Tests 9-13- Recordings for Screen Shots 10/4 File folder V
Pictures J MCC Test1 12-200-10-6-square.pv3 9/13 PV3 File
PV3 Screen shot: _'] MCC Test1 12-200-30-6-square.pv3 9/13/2016 10 PV3 File
1 12-500-30-6- X 9/13/ PV3 File
eepiigion’ J MCC Test1 12-500-30-6-square.pv3 ile
| ] MCC Test1 12-900-30-6-square.pv3 9/13/ PV3 File
@ OneDrive [] MCC Test1 12-1200-30-6-square.pv3 13/ PV3 File

O W

j MCC Test2 12-200-30-6-decel.pv3 13/2 V3 File

[ This PC ! Dl ) /
|| MCC Test2 12-500-30-6-decel.pv3 9/13/2016 10:28 AM  PV3 File v /
= USB Drive (F:) M [ > /

o

File name: | v
Save as type: | PneuView3 recordings (*.pv3) v
A Hide Folders Save Cancel

It is not recommended to change the .pv3 extension, as PneuView will not retrieve and
playback recordings if saved with an alternate extension.
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Playback Mode

Once recordings have been saved, they can be retrieved and played back. The playback does not
require a connection to the PneuView lung. The Playback mode uses the raw data from the
recorded file to display waveforms and data, as was seen during the live data acquisition.

Playback a Recording
Step 1: Load a Recording and Play

While viewing the Main Screen, select “Load Recording” under
Playback in the Mode Selection Menu. You will be prompted to select a
recorded file using standard Windows file selection protocols. (Double-
i click a .pv3 file or highlight the file and click “Open” to load the file to
Il Pause playback in the Main Screen.) The Play option will then be enabled.

Playback

- Load Recording

“R
s Press “Play” under Playback in the Mode Selection Menu to begin

playback of the recorded file.

= Notes

A Return to Live Data

Step 2: Pause, Restart, Notes and Return to Live Data during playback

Once the playback of a recording has started, the Pause, Restart, and Notes options become
enabled in the Mode Selection Menu. These options function as follows:

“Pause” — Stops playback at its current point and freezes the waveform and readings display.
The Play option is then re-enabled. Press “Play” to resume the playback from its current point.

“Restart” — Begins playback from the start of the recorded file.

“Notes” — Displays the notes saved with this recording and may be selected at any time after
loading a recorded file.

“Return to Live Data” — Selection of this option will take you from Playback mode to live data
acquisition. This option is disabled if the connection to the lung is not active.

Snapshots Mode

PneuView software allows you to create a table of information by taking “Snapshots” of the
numerical data on the screen. These tabulated snapshots can then be exported to a .csv or .xIsx
spreadsheet for storage and review. The Snapshots mode is often used for collection and
comparison of results against target or standard settings.

NOTE: The Snapshots mode only records numerical data at a single point in time. If
waveforms or a streaming data replay is desired, use the Record mode.
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Make a Table of Snapshots

Step 1: Take a “Snapshot” to start a new table.

9

Snapshots While viewing live data on the Main Screen, press the “Take Snapshot
option under Snapshots in the Mode Selection Menu to save the breath
data displayed. Breath data from the last displayed breath will be
recorded to the table each time the “Take Snapshot” option is pressed.
& Export to Exce The “Export to CSV”, “Export to Excel” and “Clear” options are
enabled after the first snapshot is taken.

% Take Snapshot (0)

& Export to (S

Step 2: Add snapshots to the table.

Continue to take snapshots as desired. The counter “( )” will continue to increment the number
with each snapshot taken.

NOTE: There is no practical limit to the number of snapshots that can be added to the table. It
is limited by available storage space and processing capabilities of the computer. During a
snapshot session, data is held in the volatile memory of the computer, then written to the hard
drive when the file is saved.

Step 3: Press the “Clear” option to clear the Snapshots from the data table in memory. You may
elect to do this at any time while taking snapshots if you desire to scrap them and start over.
After saving results, it is recommended to clear the snapshots afterwards. The data table is not
cleared from memory automatically after saving them. Failure to do so will result in subsequent
snapshots being appended to those that were saved prior.

Step 4: Save results by selecting “Export to CSV” or “Export to Excel”
options. The Export to Excel option will pop up a box allowing you to
specify a Name and Notes prior to saving the file.

Step 5: Name and save your file. [ =

Once saved as a .csv or .xIsx file, the tabulated snapshot data can be viewed, sorted, and
manipulated as allowed by the spreadsheet capabilities.

NOTE: Comments or notes to a Snapshot file can be added in the spreadsheet being used to
view the table or results.
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Trend Test Mode

PneuView’s Trend Test Mode can be used to look at the consistency or variability of ventilation
parameters over time. This can be very useful for applications such as:

e Troubleshooting intermittent ventilator performance problems.
¢ Confirming ventilator performance following repair or upgrade.
e Quantifying the variability of a ventilation device or technique over time.

ﬁ CAUTION: As a Trend Test is designed to run for an extended period of time, there are
precautions that must be considered. They are as follows:

e Screen savers should not be used as they may disrupt a Trend Test ending it prematurely.

e Turn Off Display setting in Power Options should be set to Never.

e Sleep or Hibernate modes on the computer are to be disabled.

e Microsoft® Automatic Updates may schedule an auto re-boot after making an update.
Consult with your IT or computer management support personnel to review what actions
may be taken to prevent auto re-boots.

e  When running a Trend Test, consider disconnecting the computer from the internet, either
by disabling the wireless network adaptor (or disconnecting the network cable). Always
consult with IT or your computer support department before doing so.

The Trend Test can be used to track the following breath parameters:

e Breath Rate e Minute Volume

e Tidal Volume e [LE Ratio

e Peak Inspiratory Flow * Inspiratory Time

e Peak Proximal Pressure * Expiratory Time

e PEEP Pressure e High Pressure (psi)
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Run a Trend Test
Step 1: Configure the test.

Trend Test

#* Configure

P Start

To set up a Trend Test, select the “Configure” option under Trend Test in the Mode Selection
Menu. The following screen appears.

Pty
I

Check box to include in Pass/Fail criteria |8 rget % Tolerance +/-Tolerance
OBreath Rate

OTidal Velume

OPeak Flow
OPeak Proximal
OPEEP

OMinute Volume
OI:E Ratio 1:

OInsp Time

OExp Time

COHigh Pressure

Duration: 0O h Tm

— Accept Cancel
Sample Rate ( 4 perminute Q,'

a. Select “Choose Output Directory” to specify a default folder to store the trend results
files (Summary and Running Log) which are stored as .csv files that can be read by most
spreadsheet applications. The path to the default folder will appear in “Directory:”

b. Enter a “Test Name:” in the box provided. This name will serve as a prefix to the trend
test result file names. By default, the date and time are appended to the file name after
the test is completed. Example “UniVent731 Running Log 2017-09-13 10.09.53.csv”
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Choose Oufput Directory
Test Name:  JniVent731

Check box to include in Pass/Fail critaria Target % Tolerance +/-Tolerance
xBreath Rate | | | | | |

OTidal Volume

CPeak Flow
OPeak Proximal
COPEEP

COMinute Volume
OI:E Ratio 1:

OInsp Time

OExp Time

OHigh Pressure

Duration: Oh Tm

Sample Rate If'_:fipermmute °' -

c. Select the parameters that define whether the test will “Pass” or “Fail”.
Click on the box to the left of the parameter name to select and un-select the parameter.
All parameters are tracked during a trend test, but only those selected are used to
determine the final Pass/Fail status of the test. If a parameter is selected, a “Target” and a
“Tolerance” must be entered for that parameter. You may only choose one tolerance (%
or +/-) for each parameter chosen for Pass/Fail. A red box indicates a required entry and
the “Accept” button is disabled until all parameter requirements are satisfied.

d. If desired, for reference purposes, a “Target” may be specified for a parameter. Enter a
target and leave the box to include in Pass/Fail criteria unchecked. The target value will
appear in the Trend Test Summary report. Even if a tolerance value is entered, no range
for Low/High values appear in the report. Only parameters selected for Pass/Fail criteria
will have Low/High values calculated.

e. Set the test “Duration:”. A test duration can range from 1 minute to 1000+ hours.

f. Select the “Sample Rate”.

The sample rate can be set for 60, 4, or 1 per minute. Depending on the setting, the
software will record a set of numerical results every 1, 15, or 60 seconds and store them
in the trend results files.
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Choose Oufput Directory
e

Check bax toindude inPass/Fsi riveria. TArget % Tolerance +/-Tolerance
= Breath Rate 12 1
= Tidal Volume 500 20
= Peak Flow 21 5
= Peak Proximal 14.8 10
x PEEP 54 1
xMinute Volume 5.8 2
=I:E Ratio 1: 2.4 10
®Insp Time 1.5 " .
® Exp Time 3:5 A5
OHigh Pressure
Duration: Oh 2 m

o T Accept Cancel
Sample Rate (2porminis ©) =D &
Other Commands:

“Clear All Values” — You may clear all of the entries in the configuration screen by selecting this
button. Essentially, this command lets you start from scratch.

“Save as Default Setup” — This button will save a setup as a default. The default setup will be
retrieved whenever you start a new PneuView session. Items saved in the default setup include
Directory, Test Name, Parameter Targets/Tolerances, Duration and Sample Rate. The following
dialog box will appear to confirm the Default Setup has been saved.

New Default Saved

Ok

g. Press “Accept” to accept the test setup and return to the Main Screen. Pressing “Cancel”
will close the configuration screen and return to the Main Screen.
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NOTE: If the configuration screen becomes truncated and the Duration and Sample Rate are not
visible, click on the “Maximize” icon.

@ PreuView3 - v3.2 (1.0,6438.25938) — @ X

REFERENCE CONDITIONS

RESISTOR

Adultlung ATPX 0.00 mmHg

i . C:A\Tem
Maximize

Check bax to include in Pass/Fail crieeria. T@rget % Tolerance +/-Tolerance

@ Breath Rate 12 1
= Tidal Volume 500 20
= Peak Flow 21 5
= Peak Proximal 14.8 10

= PEEP 5.4 1
% Minute Volume 5.8 2
®I:E Ratio 1: 2.4 10 \
®Insp Time 1.5 75
®Exp Time 35 75

OHigh Pressure

£ 1846 mL PROX 5.0 cmH,0 HIGH NG 5.0 cmH.0

Doing so will expand the PneuView window to full screen making them accessible again.

@ PreuViews -v32 (1.0.6439.25008) X

REFERENCE CONDITIONS
AduttLung ATPX 000 mimkg coursnee (@) eesror Q)
Directory: C:\Temp
Choose Quiput Directory
Test Name: i
U n |Ve nt73 1 Clear All Values Save as Default Setup

Check box to include in Pass/Fait citeria Target % Tolerance +/-Tolerance
®Breath Rate 12 1
®Tidal Volume 500 20
®Peak Flow 21 5
®Peak Proximal 14.8 10
= PEEP 5 1
®Minute Volume 5.8 2
=L:E Ratio j 24 10 |
®Insp Time 1.5 25
®Exp Time 3.5 75

OHigh Pressure
Duration: Oh 2'm

|4 per minute °

Sample Rate

BREATHSMIN

IE 45%.6 mL PROX 10.8 cmH;0 g LUNG 10.5 cmE,0
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Step 2: Start the test.

Trend Test

#* Configure

P> Start

Press “Start” under Trend Test in the Mode Selection Menu. Once “Start” is selected, a Trend
Test timer appears at the center top of the Main Screen showing progress of the test. A test
status box is also displayed in the upper right corner of the screen. This box displays the Time
Elapsed, Time Remaining, total Samples Collected and an Overall Status. The status will show
FAIL if any parameter falls outside of their stated tolerance.

REFERENCE CONDITIONS
Adultlung ATEX 0,00 mmHg TREND TEST 00:00:10

TIME ELAPSED 00:00:10

. _wﬁ| r Jﬁl ' r—..l‘ ] Jr—,]| ‘ J,—_,l jr‘\ fl’.‘_*‘] I TIME REMAINING 00:01:50
| | f | T
100 ‘ | ‘ f { ‘l ‘ | | SAMPLES COLLECTED
: BRiERRR IR 60.7
Snapshots 200 In' L y J i 1 ¥ Limin OVERALL STATUS
£ Take Snapshot (0) Al

40

zojk\ /\ /\\

29.6

B Stop
Playback

INSP TIDAL
4 Load Recording 1500

w A AN A (ELY

f | mi

LUNG TEMP

[:hfzmnﬁgure Device INSP TIME EXP TIME FE RATIO 1 2 FiO, SENSOR
15 3.6s 1:24 20« 21

BREATHS/MIN

FLOW -0.2L/m VOLUME 159.0 mL PROX 4.4 cmH,0 HIGH 0.0 psi R LUNG 4.5cmH,0

Step 3. Stop the test.

Are you sure you want to stop the trend

A Trend Test may be stopped at any time by pressing “Stop” test?
under Trend Test in the Mode Selection Menu. A confirmation oK

dialog box will appear.

. . Trend test finished.
When the set duration for the test is completed (or Stop has been pressed), a Result: Passed

message appears to indicate the Trend Test is finished. It provides an overall g
Result (Passed or Failed) and displays the duration of the test. You may choose
to save or discard the test results. When “Save Trend Test Summary” is selected,
you are prompted to save two files, a Running Log and a Summary.

Save Trend Test Summary

Discard Results.
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Step 4: Save the Trend Test results.

Trend Test results are saved in a .csv file format. CSV files can be opened in a spreadsheet
application, such as Microsoft Excel®. When either trend file is opened, all saved data is
available. At this point, the trend data can be formatted and/or graphed.

Viewing Recordings, Tables, and Trend Results

Files are “saved” in the following formats:

PneuView File Type Format (Saved as...)

Recordings Customized PneuView file — Extension of .pv3
Snapshot / Table CSV* or Excel** file — Extension of .csv or .xlsx
Trend Test File CSV file — Extension of .csv

*CSV is a simple file format used to store tabular data, such as a spreadsheet or database. Files in the CSV format
can be imported to and exported from programs that store data in tables, such as Microsoft Excel** or OpenOffice
Calc. CSV stands for "comma-separated values".

**Excel® is a licensed spreadsheet application product of Microsoft Corporation.

The location of these files is determined by the user, during the setup of a Trend Test or at the
time of saving Recordings and Snapshot files.

Viewing Recordings

Recordings are viewed using the Playback Mode as described in the earlier “How-to” section.
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Viewing Snapshot Tables

A table of Snapshots is saved in a .csv or .xIsx format. These files are most easily viewed,
analyzed, and manipulated using Microsoft Excel or a similar spreadsheet program. The data is
shown below. Note that all settings and parameters are recorded.

A | B Il e | o E F G | H I A I
1 Name Impact 731 - Tidal Volume Test
2 Date 9/14/2017
3 Notes Test output at settings of: Rate 12, PEEP 5, I:E 1:2.5, and Tidal Volumes of 300, 600, 900, and 1200 mL.
4
5 Snapshot# Time LComp RComp LRes R Res BPM VT Insp VT Exp PIP PEEP
6 1 10:51:35 "0.05 Rp5 12 B11 B11 1.4 5.5
7 2 10:52:14 f0.05 Rp5 12 620 620 "6.7 5.5
8 3 10:52:51 '0.05 Rp5 12 914 914 H1.8 5.5
9 4 10:53:15 '0.05 Rp5 12 1211 1211 h7.4 5.6
10
11 Snapshot# Time Peak Flow Min Vol I-Time E-Time I:E Ratio Fi02 Temp P High
12 1 10:51:35 4.2 P90 "4 .6 ="1:2.65" 20 22 0.0
13 2 10:52:14 h7.8 7471 s .5 ="1:2.43" "0 22 0.0
14 3 10:52:51 1.1 "M0733 s 3.5 ="1:2.42" "0 2 .0
15 4 10:53:15 '53.4 4878 "5 € ="1:2.41" 20 "2 .0

Data may be reformatted and edited to produce the desired reports. (See sample below of a
reformatted Snapshot table using the above “raw” results.)

Name Impact 731 - Tidal Volume Test
Date 9/14/2017 | | Technician| M. Smith
Notes Test output at settings of: Rate 12, PEEP 5, I:E 1:2.5, and Tidal Volumes of 300, 600, 900, and 1200 mL.
Snapshot # |Time RComp |[RRes BPM VTInsp |PEEP I-Time Pass/Fail
1 10:51:35 0.05 Rp5 12 311 5.5 1.4 PASS
2 10:52:14 0.05 Rp5 12 620 5.5 1.5 PASS
3 10:52:51 0.05 Rp5 12 914 5.5 1.5 PASS
4 10:53:15 0.05 Rp5 12 1211 5.6 15 PASS

Viewing Trend Test Results

Upon completion of a trend test, the data taken will be stored in two (2) .csv files in the folder
specified in the trend test setup window (set by clicking on the “Choose Output Directory”).
These 2 files are “Running Log” and “Summary”. Data can be analyzed and formatted by
opening the .csv files created by a trend test. These files are most easily interpreted via
Microsoft Excel or a similar program.

Trend “Summary’ Files

A “summary” file provides the basics of any Trend Test. All 10 trended parameters are shown
along with any target and tolerance that may have been entered. The minimum, maximum, and
average of each parameter for the entire duration of the test is shown, along with the time at
which the minimum and maximum were recorded.
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A sample of the unformatted (raw) summary .csv data is shown below.

| A
|Parameter
'BPM

|VT Insp
:Peak Flow Insp
|PIP Prox
|PEEP

|Min Vol
|I:E Ratio

9 |I-Time

10 [E-Time

11 |P High

0 ~N O Wwm AW N -

| B | ¢ | b | E
Low Target High Min

11 12 13 11.9

475 500 525 483.9

-- -- - 21.6

w as s 14.2

4 5 6 5.3

- = s 5,864

oo 1:2.50 -- 1:2.48

1.3 1.5 1.7 1.4

2 = R 3.5

- -- - -0.03

F | 6 | H
Max Unit
12 12.1 bpm
486.9 491.3 mL
21.8 21.9 L/m
14.3 14.4 cmH20
5.4 5.5 cmH20
5.969 6.069 L
1:2.47 1:2.45 1:x
1.4 1.5 sec
3.6 3.6 sec
-0.01 0.03 psi

12

I

Min Time Max Time Status

0:00:28
0:02:58
0:03:38
0:04:53
0:02:27
0:02:43
0:04:03
0:04:03
0:02:12
0:00:00

J K
0:02:13 PASS
0:01:58 PASS
0:01:43
0:04:18
0:04:17 PASS
0:04:22
0:02:28
0:00:28 PASS
0:01:52
0:00:00

In the example above, BPM, VT Insp, PEEP and I-Time were selected for Pass/Fail criteria.
These parameters show a Pass or Fail status in the final column. In this particular example, the
parameters show “PASS” based on the set Target and Tolerance. Targets may be set for any
parameter and will appear on this report, but only those selected during the test configuration
will be used to determine the test’s Pass or Fail status.

The data can be re-formatted or copied to a template where the results can be displayed and
recorded as needed. A sample of the above data in a formatted trend summary file is shown

below.

|Test Name Quick Trend - Default Settings Unit Tested Impact 731-173456

Date 14-Sep-17 \ |

|Duration: 5 minutes Sample Rate 1 per minute

|Operatior M. Johnson ‘ |

|Parameter Low Target High Min Avg Max Unit Min Time |Max Time|Status
'BPM 11 12 13 118 12 12.1|bpm 0:00:28| 0:02:13|PASS
VT Insp 475 500 525 483.9 486.9 491.3|mL 0:02:58| 0:01:58|PASS
|Peak Flow Insp |- - - 21.6 21.8 21.9(L/m 0:03:38| 0:01:43

PIP Prox -- -- -- 14.2 14.3 14.4|cmH20 0:04:53| 0:04:18
|PEEP 4 5 6 5.3 5.4 5.5|cmH20 0:02:27| 0:04:17|PASS
|Min Vol =t n= -= 5,864 5,969 6.069|L 0:02:43| 0:04:22

I:E Ratio - 1:2.50|-- 1:2.48 1:2.47 1:2.45|1:x 0:04:03| 0:02:28
[I-Time 1.3 1.5 1.7 1.4 1.4 1.5|sec 0:04:03| 0:00:28|PASS
E-Time = = = 3.5 3.6 3.6|sec 0:02:12| 0:01:52

Trend “Running Log” Files

When a “running log” trend file is opened, a data table will be displayed in which the 10
parameters charted by a trend test appear across 40 columns. Each parameter is represented by
four consecutive columns displaying minimum, maximum, average and tolerance values,

respectively. If any of the first three values fall outside of the tolerance that was specified during
setup, then the tolerance column will read “FALSE,” otherwise “TRUE” will be displayed.
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Rows on the data table represent data samples in the order that they were taken. Columns are
labeled with the name of the parameter that they represent and appear in the following order:

Inspiratory tidal volume field (Columns A-D)

Peak flow rate field (Columns E-H)

Peak proximal pressure field (Columns I-L)
Inspiratory/expiratory ratio field (Columns M-P)
Breath rate field (Columns Q-T)

High pressure value field (Columns U-X)

Inspiratory time field (Columns Y-AB)

Expiratory time field (Columns AC-AF)

Positive end expiratory pressure field (Columns AG-AJ)
Minute volume field (Columns AK-AN)
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A sample of unformatted* (raw) trend running data is shown below.

*In the illustration that follows, data was moved to one page for viewing purposes, but otherwise, it is as it appears
when the file is first opened.

| A B E D E - G H I J K L M N
1 |BPM min BPM max BPM aver: BPM withi VT Insp m VT Insp m. VT Insp av VT Insp wiPeak Flow Peak Flow Peak Flow Peak Flow Insp within tolerance
28 11.9 12;1 12 PASS 484.3 490.5 487.4 PASS 21.6 21.8 217
3 | 11.9 12.1 12 PASS 484.2 491.3 486.4 PASS 21.6 21.9 21.8
4 | 11.9 12.1 12 PASS 483.9 491.3 487.8 PASS 21.6 21.9 21.8
5 11.9 12.1 12 PASS 483.9 488.8 486.6 PASS 21.6 21.9 21.8
6 159 12.1 12 PASS 483.9 488.8 486.3 PASS 217 21.9 21.8
. |
=
9 |PIP Prox rr PIP Prox i PIP Prox a'PIP Prox w PEEP min PEEP max PEEP aver: PEEP withiMin Vol m Min Vol m Min Vol ax Min Vol within tolerance
10 | 14.2 14.3 14.3 5.3 5:5 5.4 PASS 5.89 6.042 5.967
11| 14.2 14.4 14.3 53 5.5 5.4 PASS 5.89 6.049 5.964
12 | 14.2 14.4 14.3 5.3 5.5 5.4 PASS 5.864 6.061 5.976
13 14.2 14.4 14.3 5.3 5.5 5.4 PASS 5.877 6.047 5.97
14 14.2 14.4 14.3 53 55 5.4 PASS 5.889 6.069 5.969
15 |
16 |
17 |I:E Ratio mI:E Ratio r|:E Ratio a I:E Ratio wI-Time mir [-Time ma I-Time ave I-Time wit E-Time mi E-Time mzE-Time aviE-Time within tolerance
18 |1:2.48 1:2.44 1:2.46 1.4 k5 1.4 PASS 3.5 3.6 3.6
19 |1:2.48 1:2.45 '1:2.49 1.4 £.5 1.4 PASS 3.5 3.6 3.6
20/1:2.48 1:2.45 1:2.46 1.4 1.5 1.4 PASS 3.5 3.6 3.6
21(1:2.48 1:2.45 1:2.47 1.4 1.5 1.4 PASS 3.5 3.6 3.6
22 1:2.49 1:2.45 1:2.50 1.4 1.5 1.4 PASS 3.5 3.6 3.6

S}
EY

The information can be reformatted as needed. A sample of formatted trend data follows.

Sample |BPM min [BPM max|BPM avg |status VImin |VTmax |VT avg |status  |Flow min |Flow max|Flow avg |status

1 11.9 12.1 12|PASS 484.3 490.5 487.4|PASS 21.6 21.8 21.7
2 11.9 12.1 12|PASS 484.2 491.3 486.4|PASS 21.6 21.9 21.8
3 11.9 12.1 12|PASS 483.9 491.3 487.8|PASS 21.6 219 21.8
4 11.9 12.1 12|PASS 483.9 488.8 486.6|PASS 21.6 21.9 21.8
5 11.9 12.1 12|PASS 483.9 488.8 486.3|PASS 21.7 21.9 21.8

Sample |PIPmin |PIP max |PIPavg |Status PEEP min |PEEP max|PEEP avg |Status Vmin min |Vmin maxlvmin avg |Status

1 14.2 14.3 14.3 53 5.5 5.4|PASS 5.89 6.042 5.967
2 14.2 14.4 14.3 5.3 5.5 5.4|PASS 5.89 6.049 5.964
3 14.2 14.4 14.3 5.3 5.5 5.4|PASS 5.864 6.061 5.976
4 14.2 14.4 14.3 5.3 5.5 5.4|PASS 5.877 6.047 5.97
5 14.2 14.4 14.3 5.3 5.5 5.4|PASS 5.889 6.069 5.969
Sample |Emin |l:Emax |l:Eavg Status T-lmin [T-Imax |T-lavg Status T-Emin |T-Emax |T-Eavg |Status
1/1:2.48 1:2.44 1:2.46 1.4 1.5 1.4|PASS 3.5 3.6 3.6
2|1:2.48 1:2.45 1:2.49 1.4 1.5 1.4|PASS 3.5 3.6 3.6
3|1:2.48 1:2.45 1:2.46 1.4 15 1.4|PASS 3:5 3.6 3.6
4/1:2.48 1:2.45 1:2.47 1.4 1.5 1.4|PASS 3.5 3.6 3.6
5/1:2.49 1:2.45 1:2.50 1.4 1.5 1.4|PASS 3.5 3.6 3.6
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Ongoing PneuView Software Development

Like most application software, there are always changes and improvements required to meet the
needs and requirements of both customers and operating platforms. At Michigan Instruments,
we appreciate this fact and understand that development of our PneuView Software is never
“done”. We welcome your input and comments when it comes to performance issues and any
new features that require our attention.

Updates and Support

If you need assistance or have questions don’t hesitate to contact us by e-mail at
techsupport@michiganinstruments.com. You may also reach us by phone at +1 (616)-554-9696.

Thank you for choosing PneuView!
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