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Figure E-14: Calibrate NO –
Pressure Offset Window.

Window. The calibration consists of measurement of the offset between the NO and

pressure signals.

The signal from the exhalation pressure transducer is used by the Breath program to

determine the start and stop of an exhalation. The restrictor on the NO sample inlet will

cause the NO signal to be offset from the exhalation pressure signal and this offset is

measured using the NO/Pressure Offset calibration. To measure the offset, a calibration

device is available from Sievers Instruments (AAK 01410) consisting of a 1 cc syringe, a

shut-off valve, two Luer tees and a Luer/barb adapter. This device is used to inject a

sample of NO resulting in a NO and pressure peak. The program will determine the start

of these peaks and calculate the offset.

1. Connect the PVC tubing from the exhalation pressure port to one of the open ports on

the Luer tees and connect the NO sample inlet tubing to the other port. If longer tubing

will be used to connect to a ventilator or other sample collection device, install the

calibration device at the end of this tubing.

2. From the Main Window of the Breath program, select Setup and set the Port Number

to appropriate Com port, set the Pressure Units, Baud Rate and Firmware version to

match the NOA. Select OK to return to the Main Breath window.

3. Select Calibrate. The Calibrate NO –

Pressure Offset window (Figure E-14) will

be displayed showing the current values for

the offset and three operating buttons:

Calibrate Offset, Save, Return to Breath and

Exit without Saving (the Add to Average

button and Last Offset indicator will not be

displayed). Select the Calibrate offset button

to display the Acquire Calibration Data Window (Figure E-15). This window has

separate plots for the NO and pressure signals, a run time control, a serial error LED and

an LED to indicate when to inject the NO into the analyzer. The default for the run time

is 30 seconds. If a low flow restrictor is installed on the NOA (< 200 mL/min.), it may be

necessary to increase the run time to allow time the NO peak to be measured. The run
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Figure E-15: Acquire Calibration Data Window after Injection.

time can be changed either by changing the run time control or by changing the

maximum value on either the NO or pressure x-axis.

4. Close the shut-off valve and remove the syringe. Fill the syringe with a gas

containing NO. The concentration of NO in this gas must be higher than the

concentration of NO in ambient air. Reconnect the syringe to the shut-off valve.

5. With the shut-off valve closed, pressurize the syringe by pressing on the plunger.

6. After the green LED on the Acquire Calibration Data Window is lit (~2 seconds),

open the shut-off valve on the calibration device and rapidly inject the contents of the

syringe.

7. A pressure peak will be displayed after injection followed by a NO peak some time

later. If the NOA is set to auto sensitivity and a ppm level gas is injected, the NOA will

switch between ppb and ppm, causing the NO plot to drop to baseline and then return to a

higher level. Only the beginning of the NO peak is used for the calculation.

8. After injecting, allow the program to reach the end of the run time or select the stop

button to exit the Acquire Calibration Data window. The window changes to display the
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Figure E-16: Acquire Calibration Data Window showing Cursors.

NO and pressure peaks and cursors set to the beginning of the peaks, an indicator

showing the calculated offset and Offset OK and Cancel buttons (Figure E-16). The

program calculates the NO/Pressure offset as the difference between these cursor values.

If the cursors are not positioned at the beginning of the NO and pressure peaks, the

position of the cursors can be adjusted using the cross tool and the value for the

NO/Pressure offset will be updated.

9. After adjusting the cursor position, select Offset OK. The program will return the

value of the NO/Pressure offset to the Calibration Window. If there was a problem with

the injection or the offset need to be rejected, select the Cancel button.

10. After the Offset OK or Cancel button is selected, the program will return to the

Calibrate NO – Pressure Offset window and if the Offset OK button was selected, the last

offset measurements will be displayed. To accept this offset measurement, select the Add

to Average button (Figure E-14). The program will recalculate the average offset,

including the last offset measurement and display the new average in the Average Offset
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control. If there was a problem with the offset, select the Calibrate or Exit without Saving

button.

11. It is best to perform several measurements of the NO/Pressure offset to get an

accurate value. To perform the next calibration, repeat steps 2-10, adjusting the position

of the cursors if necessary and using the Add to Average button to add the last

measurement to the average.

12. After several measurements have been performed, use the Save, Return to Breath

button to save the average NO/Pressure offset.

The magnitude of the offset will depend on the flow into the NOA and the length of the

sample and pressure tubing. Provided the flow into the NOA does not significantly

change, the offset should remain relatively constant. The Breath program also has a

provision for adjusting the offset during peak detection, so minor changes in the offset

can be corrected.

Data Acquisition

After the offset has been calibrated, the Breath program can be used to measure the

concentration of NO in exhaled breath. The first step in making the measurement is to

enter the subject information in the Main Window. This information will be stored in a

text file with the same name as the raw data file, but with a *.info extension. The info file

also contains the values for the offset and interval to permit reprocessing of data files.

The subject information is also stored in the results file when the Save Results button is

selected.

To enter the subject information, select the New Subject button to clear the text fields and

tables and enter the subject’s name. Use the tab key to move to the next field. Fields can

also be selected with the mouse. After the subject information has been entered once and

a measurement made, subject information can be read from the *.info file using the Load

Info button. From the file open dialog box, select the text file from a previous

measurement for this subject. The information will be loaded and can be edited if

necessary.
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Figure E-17: Acquire Breath Data Window.

To make a measurement, make sure that the NO sample and pressure transducer tubing

are connected to the breathing circuit. Select the Acquire button to display the Acquire

Breath Data Window (Figure E-17). The program will display a file dialog box for

entering the name of the data file. The window has two plots (NO signal is displayed in

the top plot and the pressure in the bottom plot), a Run time control, a file path indicator

and Stop and Abort buttons.

The default run time is 5 minutes and the run time can be changed as the data is being

acquired either by changing the run time control or changing the maximum value on the

x-axis for the NO or pressure plot. The maximum run time is 60 minutes.

The pressure graph is automatically scaled. The NO plot is initially scaled from 0 to 10

ppb, but the maximum value for the plot will automatically change if the exhaled NO is

above 10 ppb.

The program will continue to collect data until the run time is reached. The program can

be stopped at any time by selecting the Stop button. Once the data collection has been
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stopped, the program will close the data file, create a corresponding info file that contains

subject and calibration information, and continue with the data processing in the same

manner as described in above. The Abort button will also stop the data collect, but will

skip the data processing and return to the Main Window of the Breath program. Data files

are always stored, even when the Abort button is used to stop the data collection.

Recommended Com Port Interval

In most cases, an output interval from the NOA of 1/16 can be used. This is fast enough

to accurately measure exhaled NO but does not result in extremely large data files. The

only exception is measurement of exhaled NO from small animals (rats, guinea pigs,

etc.). For these measurements an interval of 1/32 should be used to accurately measure

the rapidly changing NO concentration.

Communication Errors and Error LED

For both the Acquire Breath Data and Acquire Calibration Data windows, the program

will monitor the serial communication and indicate any problems using the Error LED or

warning messages. A brief description of possible errors and remedies are listed below.

Error LED red and the outside blinking yellow

 If the LED is lit (red) and the outer portion of the LED is blinking yellow, then no data is

being received at the serial port.

1. Check that the NOA is in the Start mode.

2. Check that the outputs on the NOA are Enabled (from the measurement menu

press ENTER from the Data shortcut).

3. Check that the RS-232 cable is connected to both the NOA and the computer’s

Com port.

4. Check that the correct COM port is selected in the Breath Program Setup window.

5. For PC users, check that the Serial Port Driver (Serpdrv) file is installed in the

same directory as the Breath program.

6. Try another RS-232 cable.
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Communication Warning Messages

If data is being received at the serial port, but the format is not correct or the data is bad,

the program will display error messages in Dialog Window. It is necessary to abort the

data collection and fix the problem before measurements can be made.

Communication error. Check that the NOA and Setup baud rates agree and try again.

The message is reported when the expected characters are not being received at the Com

Port, usually due to the NOA and computer being set at different baud rates. The

recommended baud rate is 38,400. To change the baud rate on the NOA, place the NOA

in the standby or stop mode and change the baud rate

(Control/Setup/Change/Operator/Analysis/Configuration/Com Port/Baud Rate). To

change the baud rate in the Bag program, select the Setup button and change the Baud

Rate control in the Bag Program Setup Window.

Mode error. Check that the NOA is set to Exhalation Mode and that the Setup
Firmware Version matches the NOA Firmware and try again.

This message is reported when the length of the data string from the NOA is different

than expected and can occur under two situations. If the firmware installed in the NOA

and the Firmware Version Control in the Breath Program Setup Window do not match

then the mode error will be reported. Make sure the Firmware Version Control is set to

2.X for NOA firmware version 2.07 and set to 3.X, for NOA firmware 3.00.

The mode error will also be reported if the NOA is not in the Exhalation Mode. To

change the NOA’s mode, select Control/Setup/Change/Operator/Analysis/Mode/Select

and select Exhalation. For 2.07 firmware, the NOA must in the stop or standby mode to

change the mode.
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The NOA interval does not match the Setup interval. Please change the Interval on
the NOA or the Setup and try again.

This message is reported when the NOA’s interval and the Interval in the Breath Program

Setup Window are different. To change the NOA’s interval select

Control/Setup/Change/Operator/Analysis/Interval/Com Port. To change the Breath

Program Interval, select the Setup button from the main window.

Other Program Options

Viewing Results Files

After data is collected and processed, the two results tables along with the subject

information can be saved in Results File (*.rls) by selecting the Save Results button. The

Breath program is used to view the result files by selecting the View Results button. The

results table and subject information fields will be filled with the information in the

results file. Results Tables can be edited or printed as described above and the edited

results saved. Results files can also be viewed using other programs such as word

processors or spreadsheet programs. The subject information is located at the beginning

of the file and the last two rows of the values contain the mean and standard error data.

Save Info Button

The subject information is saved after data is acquired. After acquisition, this information

can be edited in the main Breath Window and saved using the Save Info button. This

button is disabled and grayed out until the Acquire, Process File or Load Info button is

selected. When the Save Info button is displayed, the program will ask to replace the

current information file. Select the replace button to overwrite the existing info file.

Other Program Error Messages

When reading files, the program checks the file format and if the format is incorrect, a

dialog box and error message are displayed. Possible error messages and explanations are

listed below.
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<Filename> is not a Subject Info (.info) file.

This message is displayed when the Load Info button is selected and the file selected is

not an *.info or *.txt file created by Breath program. When loading info files created with

previous versions of the program, make sure to select a file with a *.info or *.txt

extension or files with the Windows text icon.

<Filename> is not a Data File.

This message is displayed when the Process File button is selected and the file selected is

not a Breath data file. Make sure the file selected is an *.data (version 3.2) or a data file

with the Windows icon created with earlier versions of the Breath program.

<Filename> is not a Results file.

This message is displayed when the View Results button is selected and the file selected

is not a Breath results file. Make sure the file selected is an *.rls (version 3.2) or a results

file with the Windows icon created with earlier versions of the Breath program.
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F. Troubleshooting

When running the NOAnalysis programs, problems may be encountered due to

communications between the NOA and the computer, calculation errors, invalid sample

names and other items. Some of the potential problems are discussed below. If the

problem is resolved using the procedures described in this chapter or the specific problem

is not listed, contact Sievers for assistance.

Serial Port Communications Problems

One of the most common problems in using the programs is establishing the

communication between the NOA and the serial port on the computer. The programs will

indicate a problem with the Error LED in the Acquire windows. If the serial error LED is

lit (yellow ring around LED), data is not being received from the NOA.

Problem Remedy

Wrong port selected Make sure to select the port where the cable is

connected

NOA outputs not enabled. Enable the outputs on the NOA.

Bad cable or cable not

connected.

Make sure the cable is connected to both the NOA

and computer. Try another cable.

Serial port driver (Serpdrv for

PC, LVPPCPortMgr for Mac)

file moved or deleted.

PC – Make sure the driver is in the same folder as the

NOAnalysis programs. Reinstall the programs if the

file have been deleted.

Problem with Serial Port on

computer.

If the computer has another serial port, try connecting

the cable to the other port, change the Com Port

control in the Setup window and try the other port. If

the problem still exists, try another computer.

PC – Resource Conflict between

Com Port and other device.

Open the System Control panel and check the Device

Manager for possible conflicts between Com Port and

other installed devices. Uninstall other devices or

change the device setting.
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Problem Remedy

Mac – AppleTalk has control of

selected port.

Open the AppleTalk Control panel to view which port

is selected. Make sure the cable is connected to

another port, change the Connect via control to

selected another port for AppleTalk or turn off

AppleTalk.

Mac – USB PowerBook/iBook

Sleep mode. Apple USB drivers

may not recognize the USB to

serial adapter ports after waking

from Sleep mode. Duplicate

ports may be displayed in

Setup/Com Port Control.

Quit, then relaunch program. When using a

PowerBook/iBook, it is best to have the AC adapter

plugged in or the Energy Saver Control Panel’s Sleep

control set to Never.

Communication Warning Messages

All Programs

If data is being received at the serial port, but the format is not correct or the data is bad,

the programs will display error messages in Dialog Window. It is necessary to abort the

data collection and fix the problem before measurements can be made.

Communication error. Check that the NOA and Setup baud rates agree and try again.

The message is reported when the expected characters are not being received at the Com

Port, usually due to the NOA and computer being set at different baud rates. The

recommended baud rate is 38,400. To change the baud rate on the NOA, place the NOA

in the standby or stop mode and change the baud rate

(Control/Setup/Change/Operator/Analysis /Configuration/Com Port/Baud Rate). To

change the baud rate in the program, select the Setup button and change the Baud Rate

control in the Program Setup Window.



F-3

The NOA interval does not match the Setup interval. Please change the Interval on the
NOA or the Setup and try again.

This message is reported when the NOA’s interval and the Interval in the Program Setup

Window are different. To change the NOA’s interval select

Control/Setup/Change/Operator/ Analysis/Interval/Com Port.

Liquid Program

Mode error. Check that the NOA is set to NO Mode and try again.

This message is reported when the NOA is not in the Nitric Oxide Mode. To change the

NOA’s mode, select Control/Setup/Change/Operator/Analysis/Mode/Select and select

Nitric Oxide. For 2.07 firmware, the NOA must in the stop or standby mode to change

the mode.

The NOA is not set to mV units. Change the NOA units settings and try again.

This message is reported when the units on the NOA are set to Concentration instead of

Voltage. To change the NOA’s units, select Control/Setup/Change/Operator/Analysis/

Operation/Units and set the Unit to Voltage.

REB Program and Breath Programs

Mode error. Check that the NOA is set to Exhalation Mode and that the Setup
Firmware Version matches the NOA Firmware and try again.

This message is reported when the length of the data string from the NOA is different

than expected and can occur under two situations. If the firmware installed in the NOA

and the Firmware Version Control in the Program Setup Window do not match then the

mode error will be reported. Make sure the Firmware Version Control is set to 2.X for

NOA firmware version 2.07 and set to 3.X, for NOA firmware 3.00.

The mode error will also be reported if the NOA is not in the Exhalation Mode. To

change the NOA’s mode, select Control/Setup/Change/Operator/Analysis/Mode/Select

and select Exhalation. For 2.07 firmware, the NOA must in the stop or standby mode to

change the mode.
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Bag Program

Mode error. Check that the NOA and Setup Mode settings agree and that the Setup
Firmware Version matches the NOA Firmware and try again.

This message is reported when the length of the data string from the NOA is different

than expected and can occur under two situations. If the firmware installed in the NOA

and the Firmware Version Control in the Bag Program Setup Window do not match, then

the mode error will be reported. Make sure the Firmware Version Control is set to 2.X for

NOA firmware version 2.07 and set to 3.X, for NOA firmware 3.00.

The mode error will also be reported if the NOA’s mode and the mode selected in the

Setup window do not match. The NOA can be either in the Nitric Oxide Mode (units set

to concentration) or the Exhalation mode. The mode can be determined either from the

measurement menu (exhalation mode has an arrow at the bottom of the screen while

pressures and cooler temperatures are displayed at the bottom of the screen in the Nitric

Oxide mode). The mode can also be viewed by selecting

Control/Setup/View/Operator/Analysis/Mode. The Bag program’s mode can be viewed

or changed by selecting the Setup button from the main Bag window.

The data from the NOA is not in concentration units. Change the units on the NOA
and try again.

This message is reported when the NOA is in the Nitric Oxide mode, but the units are not

set to concentration. To change the units on the NOA, select

Control/Setup/Change/Operator/Analysis/Operation/Units and select Concentration.

Other Computer Related Problems

PC users outside of the United States must set the Regional Settings control panel to

English (United States) and the Decimal symbol to “.” (period), not comma.

In some cases, the programs may have been corrupted either in the computer’s memory

or on the hard drive. First, try rebotting the computer and if the problems continue, try re-
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installing the programs. Computer viruses can also lead to inoperative or unusual

behavior. An anti-virus program should be run to check for viruses.

Mac Memory Errors

The default preferred memory for the programs are set to 16,000 K for Bag, Breath,

and REB, and 24,000 K for Liquid. These settings should be sufficient for

normal use, but in some instances, more memory may be required. In these cases, the

program will stop, the mouse will change to a train icon and an error message “Not

enough memory to complete this operation” reported. If this occurs, quit the program (it

may be necessary to use option-command-escape to quit) and increase the preferred

memory setting for the program. To change the preferred memory from the Finder:

1. Locate the program icon on the computer.

2. Hold down the Ctrl key and click on the icon with the mouse to display the Pop-

up window, scroll to Get Information and the Memory option. The Program Info

Window for the program will be displayed. The Program Info Window can also

be accessed by clicking on the program icon, then selecting File Menu. Scroll to

Get Info and the Memory option.

3. Increase the Preferred Memory, then close the window.

4. Relaunch the program.

The preferred memory must always be smaller than the available memory in the

computer. From the finder, selecting the Apple Menu, About This Computer option will

display information on the amount of installed and unused memory. There are two

options for older computers with a limited amount of installed memory. The Memory

control panel can be used to turn on Virtual Memory. RAM Doubler can also be used

with the NOAnalysis programs.

Calculations errors

Another potential problem with the NOAnalysis programs is calculation errors. These

will usually be indicated by the presence of NAN (not a number) or INF (infinity) in the

results tables. Possible reasons for these calculation errors are listed for each program.
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Liquid

The most common reason for calculation errors in the Liquid program is incorrect

naming of the samples and standards. Errors in the naming of standards will show up in

the slope and intercept of the calibration curve. Errors in naming the samples will result

in incorrect calculations of the concentrations. Common problems include:

• Not including the concentration identifier (uM, nM or mM) in the name of standards

or entering the wrong case (identifiers must be lower case u, n or m followed by

upper case M).

• If volumes are entered, there must be a space or a dash after the uL. No other

characters such as the Greek letter µ can be used.

• Volumes and concentrations must be entered using numbers. Do not use the character

l for the number 1.

• If different volumes for samples and standards are used, the calibration curve must be

prepared using amounts (select the Use Amounts check box). If the calibration is

prepared using amounts, the volume must be entered for all sample names.

The slope and intercept from the calibration curve are used for the concentration

calculations. Inspect the slope and intercept to make sure the values make sense before

saving and exiting the calibration section of the program.

Do not select Create Calibration for files that do not contain standards. The program

will replace the current calibration any time the Create Calibration button is selected. If

there are no standards in a file and the create calibration button is selected the slope and

intercept will be large values and the correlation coefficient and standard error will be

NAN. If the button was accidentally selected, return to the main window and use the

load/edit calibration button to reload the calibration. If the calibration was not saved,

reprocess the data file containing the standards.

Breath Program

The most common problem in the breath program is the inability of the program to

calculate a Plateau value. To calculate a plateau, the program determines the average
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value from 1/2 to 7/8 of the breath. This means that there must be at least 8 data points

for an exhalation. For an interval of 1/16, this means the breath must be 0.5 seconds in

duration, for an interval of 1/32, the breath must be at least 0.25 in duration.

If the duration is too short, the program will return NAN in the plateau column for that

breath and the average plateau for all of the breaths will also be NAN. If there are a

sufficient number of breaths in the data file, the simplest thing to do is to delete the

breaths that give NAN.

Bag Program

The most common problem with the Bag program is incorrect calculation of the mean for

replicate measurements. This is best corrected by using the Edit Samples Per Subject

button and making sure that the correct number of samples is assigned for each subject.

If a calculation error not listed above is encountered, contact Sievers for additional help.
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G. Using NOAnalysis files with Other Programs

All of the files created with the NOAnalysis programs are in a tab-delimited text format

and can be opened using other programs. This feature can be used to perform additional

calculations, prepare slides and graphs of the data, edit files and perform other

manipulations. The procedures for opening the files in Microsoft Excel® and Word are

described below, but similar operations should allow opening and processing the file in

other spreadsheet or statistics programs.

Liquid program

The Liquid program creates five different types of files: raw data files (*.data) and

corresponding info file (*.info), names table files (*.tbl), calibration files (*.cal), and

results files (*.rsl). The most common manipulations for the Liquid programs are to

perform additional calculations from the results, correct problems with names in the info

file and graphing the data files for use in slides or manuscripts.

Opening the Results Files in Excel.

To perform additional calculations from the results file, launch Excel and select File and

Open. For PC users, change the File type drop-down control from Excel Files to All files.

Select the director containing the Results file to process, select the desired file and select

open.

The Text import wizard will be displayed. The default format for Excel is tab-

delimitated, so all that is required is, to select Finished. When opened, the file will look

like:
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Sievers Instruments

Model 280/280i NOA 22-SEP-99 14:29:58.01 RSH Sievers with Intercept

Nitrate Cal

(Amt).cal

Sample Conc. (uM) Area

5 uL DI Water 6.07 112.1

5 uL DI Water 4.95 89.9

5 uL 134 uM-a 137.39 2732.2

5 uL 134 uM-b 134.95 2683.5

Avg./%RSD 136.2 1.0

2.5 uL Serum #1-a 43.02 420.2

2.5 uL Serum #1-b 41.13 401.4

2.5 uL Serum #1-c 41.83 408.3

Avg./%RSD 42.0 2.0

2.5 uL Serum #2-a 47.18 461.7

2.5 uL Serum #2-b 43.83 428.3

2.5 uL Serum #2-c 48.63 476.2

Avg./%RSD 46.5 4.0

2.5 uL Serum #3-a 38.25 372.6

2.5 uL Serum #3-b 33.10 321.3

2.5 uL Serum #3-c 35.01 340.3

Avg./%RSD 35.5 6.0

5 uL 30 uM-a 30.11 591.7

5 uL 30 uM-b 29.88 587.3

Avg./%RSD 30.0 0.0

Excel reads extra characters like a carriage return/line feed and inserts a blank cell. In this

example, an extra character is inserted in front of the word Sample in the column

headings. To remove this character, select the cell A2 and select Edit/Delete and shift

cells left. The column headings will now be aligned.

The items in the spreadsheet can be moved and additional calculations performed. For

example, if data were obtained from tissue homogenates, Excel can be used to calculate

µmoles nitrate per mg tissue. In this example, only the average concentration is used, so

the first step is to copy the sample names and average concentration to a new set of cells.
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Sievers Instruments Model 280/280i NOA 23-Apr-97 58:16.3 RSH Local

Sample Conc. (uM) Area

5 uL Sample 1-a 3.22 503

5 uL Sample 1-b 3.17 497

Avg./%RSD 3.2 0.78

5 uL Sample 2-a 6.82 936

5 uL Sample 2-b 6.76 929

Avg./%RSD 6.79 0.44

5 uL Sample 3-a 0.56 67

5 uL Sample 3-b 1.25 151

Avg./%RSD 0.91 38.12

Conc. (uM) picomoles mg tissue pmoles/mg

Sample 1 3.2 320 5.3 60.38

Sample 2 6.79 679 2.7 251.48

Sample 3 0.91 91 3.5 26.00

For this example, the sample names were entered by typing Sample 1 and then using the

autonaming option (drag the lower right corner icon down). The average concentration

values were added using the = command (=B5 for sample 1, = B8 for sample 2, etc.). the

number of picomoles computed by multiplying the concentration by the total volume of

the homogenate sample (100 µL in this example). The milligram of tissue for each

sample was then entered and the picomoles/mg calculated by dividing the total picomoles

by the weight of tissue.

A similar technique can be used to normalize urine samples for the volume of the sample

or to normalize cell culture media to the number of cells in the samples.

After the calculations are completed, use the Save As option to save the calculations in an

Excel format. Do not use the Save command as the results file cannot be reprocess by

this liquid program is the format is changed.
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Editing .info files

The sample names entered as the liquid samples are injected are stored in the .txt file.

These names can be edited using any text editor (Notepad or Wordpad for PC,

SimpleText for Mac) or any word processor. To open the file, launch the program and

select the File open option. For PCs it may be necessary to change the file type to All

files. The file will open and display the names separated by tabs. For example, the Nitrate

Stds.info file looks like:

5 uL DI Water 5 uL DI Water 5 uL DI Water 5 uL 670 nM
5 uL 670 nM 5 uL 670 nM 5 uL 1.34 uM 5 uL 1.34

uM 5 uL 1.34 uM 5 uL 6.7 uM 5 uL 6.7 uM 5 uL 6.7
uM 5 uL 13.4 uM 5 uL 13.4 uM 5 uL 13.4 uM 5 uL 67
uM 5 uL 67 uM 5 uL 67 uM 5 uL 134 uM 5 uL 134
uM 5 uL 134 uM
Sat, Apr 29, 2000 9:38 AM RSH Sievers Instruments 4.00

Tabs separate the individual sample names and must be present in order to reprocess the

data files. After the sample names, the date and time the file was collected along with

operator, institution and interval are displayed.

To edit the name, highlight the name and type the new text. After the corrections are

completed, Select the File, Save As option, select the Text file type (or tab delimited text

if available) and the select the original file name. PC Users may need to change the file

extension from *.txt to *.info before saving.

Remember that sample names can also be edited in the liquid program either using the

name peak option, editing the sample table after aligning the peaks and names or after the

calculated concentrations are displayed. In these cases, the program will give options of

saving the changes in the existing info file or saving new data and info files.

Plotting the Data in Excel

Graphs from the raw data can be prepared using Excel using the following procedure.

1. Launch Excel, select File open, change the file type to all files and open the desired

data file.
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2. From the Text Import Wizard, select the Finished button to display the raw data file.

A portion of the file Nitrate Stds.data is shown below.

29-Apr-00 39:48.5NO 4.8mVH

29-Apr-00 39:48.7NO 5.2mVH

29-Apr-00 39:49.0NO 5.2mVH

29-Apr-00 39:49.2NO 5.3mVH

29-Apr-00 39:49.5NO 5.3mVH

29-Apr-00 39:49.7NO 5mVH

29-Apr-00 39:50.0NO 5.2mVH

29-Apr-00 39:50.2NO 5.2mVH

3. Select the cell C1 and replace the text NO with the value 0 (zero).

4. Select C1 again and then hold down the Control and Shift keys and then select the

down arrow key. This will select the cells in the C column that contain values. (Do

not select the entire C column by clicking on the letter C as this will select the entire

C column). For Macs select C1 and hold down the command shift down arrow.

5. Under the Edit menu, select Fill and Series. A dialog box will be displayed and under

the step value, enter the value for the interval. For example if the data file was

collected using an interval of 1/4, enter the value 0.25 for the step value. The

spreadsheet should now look like:

29-Apr-00 39:48.5 0 4.8mVH

29-Apr-00 39:48.7 0.25 5.2mVH

29-Apr-00 39:49.0 0.5 5.2mVH

29-Apr-00 39:49.2 0.75 5.3mVH

29-Apr-00 39:49.5 1 5.3mVH

29-Apr-00 39:49.7 1.25 5mVH

29-Apr-00 39:50.0 1.5 5.2mVH

29-Apr-00 39:50.2 1.75 5.2mVH

6. Select cells C1 and D1.

7. Hold down the Control and shift key (command shift for Macs) then press the down

arrow key to select the cells in columns C&D that contain values.

8. Click on the graph icon or select the Insert menu and the graph option.
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Figure G-1: Excel Graph of Nitrate Stds.data File.

9. The Chart Wizard will be displayed. Select the XY (Scatter) option and the subtype

without the data points (the last option, scatter with data points connected by lines

option is best).

10. Select the next button and in step two select the next button again.

11. To label the axis, select the titles option is step three. The Y axis is millivolts (mV)

and the x axis is time in seconds. To hide the legend, select the legend tab and

deselect the Show Legend check box.

12. Select Next and select the Place Chart as New Sheet option.

After changing the background color to white, the graph should look like Figure G-1.

Once the chart has been created, text can be added, axes rescaled, colors changed and

other items changed. Consult the Excel manual for instructions on modifying the chart.

Calibration and Names Table Files

It is best to use the Liquid program to edit calibration and Names Tables files.



G-7

 REB Program

The data files from the REB program can also be graphed and results files reprocess

using Excel.

Graphing the data

Since the data files also contain the signal from the pressure transducer and flowmeter

signal, the NO and pressure and/or flow signals can be plotted. To graph the data:

1. Launch Excel, select File open, change the file type to all files and open the desired

data file.

2. From the Text Import Wizard, select the Finished button to display the raw data file.

A portion of the file John Doe.data is shown below.

4-Aug-00 17:41.7NO 1PPB 0.1cm H2O 14

4-Aug-00 17:41.8NO 1.1PPB 0.1cm H2O 13

4-Aug-00 17:41.9NO 1.2PPB 0.1cm H2O 14

4-Aug-00 17:41.9NO 1PPB 0.1cm H2O 13

4-Aug-00 17:42.0NO 1.4PPB 0.1cm H2O 14

4-Aug-00 17:42.1NO 1PPB 0.1cm H2O 13

4-Aug-00 17:42.1NO 1PPB 0.1cm H2O 14

4-Aug-00 17:42.2NO 1.2PPB 0.1cm H2O 14

3. Select the cell C1 and replace the text NO with the value 0 (zero).

4. Select C1 again and then hold down the Control and Shift keys and then select the

down arrow key. This will select the cells in the C column that contain values. For

Mac’s select C1 and hold down the command shift down arrow.

5. Under the Edit menu, select Fill and Series. A dialog box will be displayed and under

the step value, enter the value for the interval. For example if the data file was

collected using an interval of 1/16, enter the value 0.0625 for the step value. For an

interval of 1/32, enter the value 0.03125 for the step.
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The flow meter signal is counts at the Analog-to-Digital converter. To convert the counts

into flow, it is necessary to use the calibration values located in the corresponding *.info

file.

Name John Doe Plat. Duration 3

Age 24Deviation 0.1

Sex male Breath Duration 6

Height 6 ft Conc. Limit 0

Weight 160 lbs Flometer Slope 0.43

ID# 303-444-2009 Flowmeter Intercept 13

Info steroid naive Ambient Pressure 634

Target Press. End of 1st exhalation 461

Target Flow 50End of 2nd exhalation 496

Operator RSH End of 3rd exhalation 456

Institution Sievers End of 4th exhalation 0

Primary Dr. Spock End of 5th exhalation 0

Referring Dr. Koop End of 6th exhalation 0

Diagnosis mild asthmatic End of 7th exhalation 0

Smoking Hist. never End of 8th exhalation 0

NO Calibration 5/9/00End of 9th exhalation 0

Interval 16End of 10th exhalation 0

The info files are tab-delimited text files that can be opened in Excel or a word processor.

The info file John Doe.info is shown in table for above. The flowmeter calibration values

and ambient pressure are the 22nd – 24th items in the file.

6. To calculate the flow, select cell G1 (cell containing pressure units). Type the formula

=IF(F1<=0.,-(H1-intercept)*slope*760/Pressure,(H1- intercept)*slope *760/ Pressure)

For the John Doe example the formula is:

=IF(F1<=0.,-(H1-13)*0.43*760/634,(H1- 13)*0.43 *760/634)

If the measurements were performed at sea level, the pressure correction can be omitted.

Column F contains the pressure data, so this formula converts the flow signal to negative

value of the pressure is < 0 and a positive value if the pressure is > 0. In some cases, the

pressure transducer calibration may have drifted, so a non-zero value is obtained when no

pressure is applied. In this case, the formula can be changed to indicate the baseline
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pressure (e.g. If (F1<=0.1 or F1<=-0.1) where the baseline pressure is entered in the

formula in place of 0.

7. After entering the formula, select cell G1, copy the cell, hold down the Control and

Shift Keys and press the down arrow to select the remaining cells in column G, then

select Paste. Column G should now have the flowmeter signal in mL/s BTPS.

8. To plot the NO, pressure and flow signals, it is easiest to delete the units for the NO

values by selecting the letter E at the top of the column and selecting Edit/Delete. The

spreadsheet should now look like:

4-Aug-00 17:41.7 0 1 0.1 0.515457 14

4-Aug-00 17:41.8 0.0625 1.1 0.1 0 13

4-Aug-00 17:41.9 0.125 1.2 0.1 0.515457 14

4-Aug-00 17:41.9 0.1875 1 0.1 0 13

4-Aug-00 17:42.0 0.25 1.4 0.1 0.515457 14

4-Aug-00 17:42.1 0.3125 1 0.1 0 13

4-Aug-00 17:42.1 0.375 1 0.1 0.515457 14

4-Aug-00 17:42.2 0.4375 1.2 0.1 0.515457 14

9. Select cells C1-F1 and hold down the Control and Shift Keys and press the down

arrow key to select the time, NO, pressure and flow signals.

10. Click on the chart icon or select Insert/Chart. The Chart Wizard will be displayed.

Select the XY (Scatter) option and the subtype without the data points (the last

option, scatter with data points connected by lines option is best). Select the next

button.

11. The names for the legend can be entered in Step 2. Select the Series tab and for Series

1, enter the name NO or [NO]. In the series list, select Series 2 and enter the name

Pressure or Pressure (cm H2O). In the series list, select Series 3 and enter the name

Flow or Flow (mL/s BTPS). After entering the names, select the next button.

12. To label the axis, select the titles option is step three. The x-axis is time in seconds. In

this case, it is best to leave the Y-axis label blanks and use the Legend to indicate

which plot is which (NO pressure and flow) and include the units in the Legend.

13.  Select Next and select the Place Chart as New Sheet option. After changing the

background color to white, the plot should look like the Figure G-2.
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Figure G-3: Plot with inhalations before
changing Y-axis minimum.
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Figure G-2: Plot of John Doe.data File

For the John Doe.data example, the

subject did not inhale through the

flowmeter. For data files where the

subject inhaled through the flowmeter, it

will be necessary to change the Y-axis

minimum value to display the

exhalations. To Change the Y-axis

minimum, double-click on the Y-axis. In

the Format Axis Window, select the

Scale Tab and change the minimum

value to a small negative number such as

–10. The plot will be redrawn showing

the exhalations more clearly.

REB Results files

Excel or any text editor can be used to

view the Results files (*.rls) from the

REB program. For example, the first

seven columns of the file Jane Doe.rls

file (after saving the results from Jane

Doe.data) looks like this:
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Sievers Instruments Model 280/280i NOA 4/14/00 11:36 AMJane Doe 21female 5 ft 5 in

NO Plat. 18.3 16.5 17.1 17.6

ATS 1 1 1 1

Mean 17.4

% Avg. Dev. 3.3

Sievers Instruments Model 280/280i NOA 4-Aug-00 13:33:21Jane Doe 21female 5 ft 5 in

NO Plat. 17.6 16.8 17.1

ATS 1 1 1

Mean 17.2

% Avg. Dev. 1.8

The first row contains the subject information from the first saved results (only 7 columns

are shown above). Individual NO measurements are in the next row followed by whether

the exhalations met the ATS guideline (0=non ATS), the mean and % average deviation.

These items are repeated for each set of results that have been saved.

These data can be copied and pasted into new cells within the file to plot the mean NO

values for a subject over time or pasted into a separate spreadsheet. Individual

exhalations can be pasted into a statistics program for ANOVA or other statistical

analysis.

Do not save results files modified in Excel. Always us the Save As option so that the

original file can be opened in the REB program.

Breath Program

Breath Data Files

The file format for breath data files is identical to REB data files. Plots can be produced

as described above. The only difference is that the flowmeter is not used for the Breath

program, so it is not necessary to enter the formulas for calculating flow.

Breath Results files

When a results file created with the Breath program is opened in Excel, the individual

breath values are displayed (Maximum, minimum and plateau) and at the end of the list,
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the average and standard error values are listed. For example, the first four columns of

the file BSample Results are shown below. The words Average and Std Error have been

added to indicate where these values are located in the results file.

Sievers Instruments Model 280 NOA John Doe 24 M

Adult Smoker/Ambient Air RSH Sievers Instruments Oct. 20, 1997

12.2 9.2 10.56

11.5 7.7 9.29

12.3 6.5 10.2

11 7.5 8.95

12 6.7 8.16

10.6 7.2 9.03

11.7 7.2 8.93

10.8 6.6 8.6

10.6 6.4 9.15

10.8 6.2 9.26

11.5 6.8 9.59

10.8 7.1 8.56

10.4 7.1 9.03

11.6 6.8 9.37

10.1 5.8 8.02

10.9 6.5 9.88

11 7.5 9.12

10 6.4 8.9

10 7.3 9.44

10.2 7.5 8.73

11.4 7.6 9.18

11.02 7.03 9.14 Average

0.15 0.16 0.13 Std Error

As with the REB program, it may be useful to copy and paste mean values from a single

data file into a Excel spreadsheet that contains all of the measurements from a subject.
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Bag Program

Bag Data Files

Data files and results files created with the Bag program can be opened as described

above. Remember that the bag data can be collected in either the Nitric Oxide or

Exhalation mode so the format of the data file will depend on which mode was used.

Data collected in the Nitric Oxide mode will be similar to the Liquid data files, except the

units will be ppb. Data collected in the Exhalation mode will be in the same format as the

REB data files.

Bag Results Files

Results files from the bag program have the format (only first five columns):

Sievers Instruments, Inc. Model 280/280i NOA Fri, Aug 4, 2000 4:18 PMRSH Sievers

3 2 3 3

Subject Bag ID [NO] Mean

RSH #14 5.5

RSH #10 5

RSH #2 4.6 5

DK #1 3.7

DK #5 3.8

DK #12 4 3.8

MB #3 34.1

MB #13 35.9 35

MG #8 3.6

MG #11 3.4

MG #7 3.3 3.4

CC #6 18

CC #16 17.7

CC #15 20.2 18.6

The numbers in row 2 are the samples per subject for each of the subjects and there can

be up to 50 values stored in a single file.

Results files can be edited using Excel, but it is best to use the Bag program to perform

any editing. Use the View results option and change or delete items.
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Bag Info Files

The info files contain the column headings, interval, number of subjects, the number of

replicates for each subject and sample information entered during analysis of the bags

along with. When opened in Excel, the Bag.info file looks like:

Fri, Aug 4,

2000 3:02 PMRSH Sievers Subject Bag ID [NO] Mean

2

5

3 3 3 3 3 0 0 0

RSH #14 5.5

RSH #10 5

RSH #2 4.6

DK #1 3.7

DK #5 3.8

DK #12 4

MB #9 53.1

MB #3 34.1

MB 13 35.9

MG #8 3.6

MG #11 3.4

MG #7 3.3

CC #6 18

CC #16 17.7

CC #15 20.2

The subject information or number of samples per subject can be edited. For example in

the Bag.info file the Bag ID for subject MB could be changed from 13 to #13. Use the

Save As option to save edited info files, do not save info files in the Excel format.
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