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Caution: Federal (USA) law restricts sale by or on order of a physician.

Overview
Flashback Technologies’ T1 Compensatory Reserve Monitor (Tablet) with Flashback’s patented CRI
technology consists of a Cybernet CyberMed T10C medical grade tablet and pulse oximetry provided by
either a Nonin Onyx® II Model 9560 fingertip pulse oximeter, or a Nonin Xpod® 3017LP external oximetry
module connected to a Nonin Model 6000CA Single-Patient Use Disposable Pulse Oximeter Sensor, or a
Nonin Model 8000AA Reusable Finger Clip Pulse Oximetry Sensor. The pulse oximeter transmits heart rate
(HR), saturation of peripheral oxygen (SpO2), and a photoplethysmogram (PPG) waveform via Bluetooth®
to the tablet (for the Nonin 9560), or via the wired sensor (for the Xpod 3017LP and sensor). The T1
displays all the information sent by the Nonin as well as Flashback’s proprietary Compensatory Reserve
Index (CRI). Additionally, all data transmitted and calculated is saved on the T1.
READ AND UNDERSTAND THE ENTIRE INSTRUCTIONS FOR USE BEFORE USING THE T1 COMPENSATORY
RESERVE MONITOR (TABLET).
These instructions for use are intended for qualified medical providers.

Indications for Use
The T1 Compensatory Reserve Monitor (Tablet) is indicated for continuous noninvasive monitoring of
functional oxygen saturation of arterial hemoglobin (SpO2), pulse rate (measured by an SpO2 sensor), and
the Compensatory Reserve Index (CRI), which trends changes in intravascular volume relative to the
individual patient’s response to hypovolemia.
For patients with a finger thickness of 0.3” to 1” in hospital and pre-hospital settings.
CRI trends with changes in intravascular volume relative to the individual patient’s response to
hypovolemia, and should only be used by qualified medical providers as an adjunct to rather than as a
replacement for traditional hemodynamic measures. CRI is indicated for adults (19-36 years old) in the
supine position under non-motion conditions and without cardiovascular disease. CRI has not been
studied in trauma patients.

Contraindications
•

Warning: MR-unsafe!
o Do not expose the device to a magnetic resonance (MR) environment.
o The device may present a risk of projectile injury due to the presence of
ferromagnetic materials that can be attracted by the MR magnet core.
o Thermal injury and burns may occur due to the metal components of the device
that can heat during MR scanning.
o The device may generate artifacts in the MR image.
o The device may not function properly due to the strong magnetic and
radiofrequency fields generated by the MR scanner.
o Do not use the T1 in an MR environment or in an explosive atmosphere, or on
infant or neonatal patients.
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•
•

Do not use the Model 9560 or the Xpod 3017LP in an MR environment, in an explosive
atmosphere, or in the presence of flammable anesthetics or gases. Do not use the Model 9560 on
infant or neonatal patients.
The Model 9560 and the Xpod 3017LP do not meet defibrillation-proof requirement per IEC
60601-1.

Warnings
•

•

•
•

•

•
•

•
•
•

•

The T1 is only indicated for use with the Nonin Onyx® II Model 9560 Bluetooth® sensor, or the
Nonin Xpod® 3017LP wired oximetry module connected to either a Nonin Model 6000CA SinglePatient Use Disposable Pulse Oximeter Sensor, or a Nonin Model 8000AA Reusable Finger Clip
Pulse Oximetry Sensor.
The performance of the T1 has been validated using PPG data acquired from the Nonin Model
9560 Pulse Oximeter, and the Nonin Xpod 3017LP connected to a Nonin Model 6000CA SinglePatient Use Disposable Pulse Oximeter Sensor, or a Nonin Model 8000AA Reusable Finger Clip
Pulse Oximetry Sensor. The performance using data acquired from other pulse oximeters for
which the T1 has not been validated is unknown, and therefore safety and effectiveness of its use
has not been established. Using other manufacturers’ sensors can result in inaccurate pulse
oximeter performance, and will void the warranty.
The performance of the T1 has not been validated using PPG data acquired from non-fingertip
sensors, and may result in inaccurate readings.
Due to the possible variability in the T1 results, the CRI values should be reviewed as one of several
clinical vital signs to be used in conjunction with the patient’s clinical history, symptoms and other
diagnostic tests, as well as an appropriately trained clinician’s clinical judgment, to evaluate the
patient.
Use the Model 9560 within its designated range (approximately 328 feet/100 meters, spherical
radius, line of sight when connected to a class I device, from patient module to the display).
Moving outside this range may cause missing, lost, and/or inaccurate data due to limitations of
the Bluetooth protocol. This does not apply for use with the wired Nonin Xpod 3017LP connected
to either a Nonin Model 6000CA sensor, or a Nonin Model 8000AA sensor.
In the case of the Xpod 3017LP, the accuracy of the SpO2 measurement may be affected if the
total sensor cable length (including extension cables) is greater than 3 meters (9.8 feet).
Inspect the sensor application site at least every 6 to 8 hours to ensure correct sensor alignment
and skin integrity. Patient sensitivity to the sensor may vary due to medical status or skin
condition. Discontinue use of adhesive tape strips if the patient exhibits an allergic reaction to the
adhesive material.
Avoid excessive pressure to the sensor application site as this may cause damage to the skin
beneath the sensor.
This device is intended only as an adjunct in patient assessment. It must be used in conjunction
with other methods of assessing clinical signs and symptoms.
The Model 9560, or a Xpod 3017LP connected to either a Nonin Model 6000CA sensor, or a Nonin
Model 8000AA sensor must be able to measure the pulse properly to obtain an accurate SpO2
measurement. Verify that nothing is hindering the pulse measurement before relying on the SpO2
measurement.
Operation of the Model 9560, or an Xpod 3017LP connected to either a Nonin Model 6000CA
sensor, or a Nonin Model 8000AA sensor below the minimum amplitude of 0.3% modulation may
cause inaccurate results.
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•
•
•
•
•

The Model 9560 or the Xpod 3017LP general operation may be affected by the use of an
electrosurgical unit (ESU).
The use of accessories other than those specified in these instructions may result in increased
electromagnetic emission and/or decreased immunity of this device.
This device should not be used adjacent to or stacked with other equipment. If adjacent or stacked
use is necessary, the device should be observed carefully to verify normal operation.
Keep the oximeter away from young children. Small items such as the battery door, battery, and
lanyard are choking hazards.
Certain activities may pose a risk of injury, including strangulation, if the lanyard should become
wrapped around the neck.

Cautions
•
•

•
•
•

The Model T1 has no audible alarms and is intended only for spot-checking of SpO2. Do not use
the T1 as an unattended SpO2 monitor.
The Model 9560 and/or the Xpod 3017LP connected to either a or a Nonin Model 6000CA sensor,
or a Nonin Model 8000AA sensor is designed to determine the percentage of arterial oxygen
saturation of functional hemoglobin. Factors that may degrade pulse oximeter performance or
affect the accuracy of the measurement include the following:
o Do not apply the sensor on the same arm as a blood pressure cuff, arterial catheter or
infusion line(s) (IVs)
o Finger is outside recommended size range or patient weight range
o Cardiogreen and other intravascular dyes
o Poor pulse quality
o Artificial nails or fingernail polish
o Excessive ambient light
o Venous pulsations
o Improperly applied device
o Excessive motion
o Carboxyhemoglobin
o Dysfunctional hemoglobin
o Moisture in the sensor or device
o Improperly applied sensor
o Methemoglobin
o High-frequency electrosurgical interference
o Residue (e.g., dried blood, dirt, grease, oil) in the light path
o Incorrect sensor type
o Cardiovascular dyes
o Anemia or low hemoglobin concentrations
o Sensor not at heart level
The Model 9560 and/or the Xpod 3017LP may not work when circulation is reduced. Warm or rub
the finger, or re-position the device.
The Model 9560 display will go blank after 30 seconds of no readings or poor readings, and the
unit will power itself down. In order for measurements to be taken, the unit will need to be
restarted by reinserting a finger into the sensor.
In some circumstances, the Model 9560 and/or the Xpod 3017LP may interpret motion as good
pulse quality. Minimize patient motion as much as possible.
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•

•
•
•
•
•

•
•
•
•

•
•

•
•

CRI is indicated for adults (19-36 years old) in the supine position, under non-motion conditions,
and without cardiovascular disease. Due to lack of adequate experience, CRI values should be
interpreted cautiously in subjects with any conditions that might affect the PPG waveform, such
as arterial stiffness, arrhythmias or acute trauma.
Clean the Model 9560 or the Xpod 3017LP and Model 8000AA reusable sensor before applying to
a patient. The Model 6000CA is disposable; dispose of after applying to a patient and do not reuse.
Do not sterilize, autoclave, or immerse the Model 9560 or the Xpod 3017LP in liquid. Do not pour
or spray any liquids into the device.
Do not use caustic or abrasive cleaning agents, or any cleaning products containing ammonium
chloride or isopropyl alcohol.
Do not use a damaged sensor. If the sensor is damaged in any way, discontinue use immediately
and replace the sensor.
The Model 9560 and/or the Xpod 3017LP is a precision electronic instrument and must be
repaired by qualified technical professionals. Field repair of the device is not possible. Do not
attempt to open the case or repair the electronics. Opening the case may damage the device and
void the warranty.
A flexible circuit connects the two halves of the Model 9560. Do not twist/pull the flexible circuit
or overextend the device’s spring. Do not hang the lanyard from the device’s flexible circuit.
As with all medical equipment, carefully route cables and connections to reduce the possibility of
entanglement or strangulation.
A functional tester cannot be used to assess the accuracy of a pulse oximeter monitor.
The Model 9560 and the Xpod 3017LP complies with IEC 60601-1-2 for electromagnetic
compatibility for medical electrical equipment and/or systems. This standard is designed to
provide reasonable protection against harmful interference in a typical medical installation.
However, because of the proliferation of radio-frequency transmitting equipment and other
sources of electrical noise in health care and other environments, it is possible that high levels of
such interference due to close proximity or strength of a source might disrupt the performance
of this device. Medical electrical equipment needs special precautions regarding EMC, and all
equipment must be installed and put into service according to the EMC information specified in
this manual.
Portable and mobile RF communications equipment can affect medical electrical equipment.
Batteries may leak or explode if used or disposed of improperly. Remove batteries from the Model
9560 if the device will be stored for more than 30 days. Do not use different types of batteries at
the same time. Do not mix fully charged and partially charged batteries at the same time. These
actions may cause the batteries to leak. This does not apply to the Xpod 3017LP, as it does not
have batteries.
Follow local, state, or national governing ordinances and recycling instructions regarding disposal
or recycling of the device and device components.
In compliance with the European Directive on Waste Electrical and Electronic Equipment (WEEE),
do not dispose of this product as unsorted municipal waste. This device contains WEEE materials;
please contact your distributor regarding take-back or recycling of the device.
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Conventions Used in this Document
Additional information, tips, and hints are listed with a blue, circular, “ i ” icon.

Notices are listed with a yellow, triangular, exclamation point icon.

Getting Started with the T1
Powering up the T1 with a Nonin Onyx® II Model 9560
The below section only applies for use of the T1 shipped
with a Nonin Onyx II Model 9560. If your T1 was not shipped
from the manufacturer with a Model 9560, please read the
section on use of the T1 with the Nonin Xpod 3017LP below.
On the lower left side of the T1, there is a power button.
Press and hold the button for two seconds to start the T1
(see Figure 1).

Figure 1 - Powering on the T1

The T1 takes approximately 5 seconds before the display turns on. It is not necessary to
press the power button more than once to power up. Approximately 45 seconds later
the application will have launched.
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Starting the T1 BEFORE the pulse oximeter may reduce the chances of another
Bluetooth device preventing the connection.
The Model 9560 broadcasts as a Bluetooth device for up to 90 seconds of when initially
powered on. Another device such as a cellular phone with Bluetooth enabled is able to
see the Model 9560 during this time and make a connection to the Model 9560. This
connection will not allow full communication with the Model 9560 unless the passcode
to pair is entered. However, the T1, which will be searching for the Model 9560
whenever it is turned on, is unable to connect to the Model 9560 if another device is
connected to it. If you suspect this situation has occurred, the Model 9560 should be
allowed to shut down and then restarted.

Each T1 is paired with one, and only one Model 9560 pulse oximeter.
The T1 application displays the serial number and Bluetooth address
of the paired pulse oximeter in the title of the application. The serial
number and Bluetooth address are etched into the side of the pulse
oximeter.
Place a fingertip into the pulse oximeter nail side up (see Figure 2).
The pulse oximeter will automatically power up when the housing is
opened. It may take up to 30 seconds for the pulse oximeter to pair
with the T1. Once it is paired, the title will transition from “Trying to
Connect to the Bluetooth Nonin Device” to “Bluetooth Nonin Device
Connected.”

Figure 2 - Insert finger into Model 9560

Further information about the Nonin Onyx® II Model 9560 Pulse Oximeter can be
found in the accompanying Nonin Onyx® II Model 9560 User Manual.

Note: Proper sensor placement is critical for good performance. If the sensor is not
positioned properly, light may bypass the tissue and result in inaccuracies.

The pulse oximeter can be disconnected and connected at any time.
Please allow up to 30 seconds for the connection to take place.
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Powering up the T1 with a Nonin Xpod® 3017LP
The below section only applies for use of the T1 shipped
with a Nonin Xpod 3017LP. If your T1 was not shipped from
the manufacturer with a Nonin Xpod 3017LP, please read
the section on use of the T1 with the Nonin Onyx II Model
9560 above.
On the lower left side of the T1, there is a power button.
Press and hold the button for two seconds to start the T1
(see Figure 3).

Figure 3 - Powering on the T1

The T1 takes approximately 5 seconds before the display turns on. It is not necessary to
press the power button more than once to power up. Approximately 45 seconds later
the application will have launched.

Connect the Nonin Xpod 3017LP into the USB port on the side of the T1 (see Figure 4).

Figure 4 - Connect Xpod to T1
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Then connect either a Nonin Model 6000CA sensor, or a Nonin Model 8000AA sensor to the provided DB9
connector on the Xpod 3017LP (see Figure 5).

Figure 5 - Connect Xpod to sensor
Place a fingertip into the pulse oximeter nail side up, in accordance with instructions provided with the
sensor (see Figure 6). It may take up to 30 seconds for the pulse oximeter to be read by the T1. Once it is
read, the header will transition from “Please Plug-In a Nonin Xpod 3017 Into the USB” to “USB Nonin Xpod
3017 Device Connected.”

Figure 6 - Insert finger into sensor

Further information about the Nonin Xpod® 3017LP can be found in the accompanying
Nonin Xpod® 3017LP User Manual.

Note: Proper sensor placement is critical for good performance. If the sensor is not
positioned properly, light may bypass the tissue and result in inaccuracies.

The pulse oximeter can be disconnected and connected at any time.
Please allow up to 30 seconds for the connection to take place.
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Connecting T1 to Power and Using the Optional Docking Station
The T1 can be charged by connecting the included power cable to the DC-IN port on the left-hand side of
the T1, below the power button. However, do not connect power to the DC-IN port on the left-hand side
of the T1 while docked; use the alternate method described below.
The T1 includes an optional desktop docking station that can be used to hold the T1 upright. The
desktop docking station must always be plugged in through DC-IN power on the back of the dock when
docking the T1. Docking the T1 in a non-powered dock may result in corruption of the operating system
and/or Windows BSD.

Guide to Software Symbols and Parameters
Parameters
Heartrate
CRI
%SpO2

Heart rate
Compensatory Reserve Index
Functional oxygen saturation of arterial hemoglobin (%SpO2)

Heartrate, %SpO2, and CRI values are displayed below their labels defined above.
No signal information will be available on the T1 until the sensor is connected to the
unit and the sensor is applied to a fingertip. Spinning wheels are displayed under each
parameter when no signal is available.
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Software Symbols Using a Nonin Onyx® II Model 9560

Pulse Oximeter Signal Status
Red
No signal, noise, or low perfusion
Yellow
Medium perfusion
Green
Good perfusion

T1 Battery Status Icons
Lightning Bolt:
Three bars:
Two Bars:
One Bar:

Pulse Oximeter Battery Status
Red
(Blinking) Change battery
Green
Battery is good
Only applicable for use with Nonin Onyx II
Model 9560

Plugged into external power
60-100%, Battery is discharging
30-59%, Battery is discharging
12-29%, Battery is discharging

When approximately 12% battery charge remains, the battery icon turns red and
flashes, and an alert is displayed to connect to power. When approximately 8% of the
charge remains, the T1 will automatically shut down so that the data file can be
properly stored. Once power is applied, the T1 can be restarted.
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Software Symbols Using a Nonin Xpod® 3017LP
Please see the Overview and Warnings sections to confirm the list of compatible sensors for use with
the T1 while using a Nonin Xpod 3017LP.

Pulse Oximeter Signal Status
Red
No signal, noise, or low perfusion
Yellow
Medium perfusion
Green
Good perfusion
T1 Battery Status Icons
Lightning Bolt:
Three bars:
Two Bars:
One Bar:

Plugged into external power
60-100%, Battery is discharging
30-59%, Battery is discharging
12-29%, Battery is discharging

When approximately 12% battery charge remains, the battery icon turns red and
flashes, and an alert is displayed to connect to power. When approximately 8% of the
charge remains, the T1 will automatically shut down so that the data file can be
properly stored. Once power is applied, the T1 can be restarted.
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CRI Trend
The trend is updated every 15 seconds with an average of the last minute of CRI values and displays
approximately the last 20 minutes of trend data.

If the sensor is not connected to the T1, the trend will continue to move in order to
indicate that data has not been recently collected.

Powering Off / Restarting the T1
The device can be powered off by selecting the “power” icon in the lower right-hand corner of the T1
screen (see Figure 7), and following the on-screen prompts and selecting “Shutdown” (see Figure 8).
Once the T1 screen turns off, sensor and power cables can be safely disconnected.
To reboot, follow the same process by selecting the “power” icon in the lower right-hand corner of the
T1 screen, and following the on-screen prompts and selecting the “Reboot” option. The T1 will then
restart and run through its bootup sequence.

Figure 7 - Power icon

Figure 8 - Shutdown / reboot prompt
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Setting the Date and Time
Using the correct date, time, and time zone is important for associating recorded T1 data with records for
patients and treatments. The device is not networked and therefore cannot be synced to a network
timeserver. It is recommended that the clock be set with every use as the time on the T1 will drift.
Step

Screen

1. Press the “Tools” icon.
2. Press “Set Time.”
3. Select your time zone.

4. Press “Set Time Zone.” Note that the time
zone must be set before the time or the time
will be adjusted based on the new time zone.
5. Tap the month, day, year, hour, minute, or
second time field to adjust and press the
arrows to the right up or down based on the
change needed. Do this for each field until the
correct data and time is configured.
6. Press “Set Time.”
7. Press the red “return” arrow to return to the
“Tools” screen.
8. Press the “Data Display” icon to return to the
“Data Display” screen.
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Retrieving Data & Logs
The T1 must be shut down and restarted (or rebooted) before moving the data to a
USB drive. Therefore, the T1 should be shut down or rebooted between subjects and
patients. The data files are not closed until the T1 is shut down or rebooted.

Placing Data onto a USB Disk
Step

Screen

1. Attach a USB drive or USB flash drive to a USB
port on the T1 or the T1’s docking station.
2. Power on the T1 if it is not already running.
3. Press the “Tools” button.
4. Press “Copy Data to Disk.”
5. Data is presented in single day collections so
that space in the data window is conserved.
The most recent data is at the top. Select the
checkboxes for the data you would like to
move to the drive that is connected to the T1.
6. The destination disk will appear on the right
side of the display. Select the checkmark next
to the disk onto which you wish to copy the
data.

7. Press “Copy to Disk and then Safely Eject.”
8. Press the red “return” arrow to go back to the
“Tools” screen.
9. Press the “Data Display” icon to return to the
“Data Display” screen.
It is now safe to remove the USB drive. Note that data is never removed from the T1. The only time data
is removed is when free space on the T1 is low; the system will automatically remove the oldest files
first. Be sure to save any data required.

Placing Logs onto a USB Disk
If you are asked to retrieve logs from the T1, follow the same instructions for placing data onto a USB disk
but Press “Copy Logs to Disk” instead of “Copy Data to Disk” at step 4.
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Offloading Data from a USB Disk to a Computer
Once data is placed on a USB Disk, the data can be transferred to a computer for data analysis.
1. Attach the USB drive onto which you placed T1 data to a computer.
2. Open the USB drive.
3. Open the directory “T1_data.”
4. Open the “data” directory.
5. Open the directory containing the dates of the data you wish to move.
6. Copy the files within that directory to the destination of your choice.

If you are working with multiple T1s, all data from each day will appear in the same directory. Flashback
Technologies maintains a record of each sensor and its associated tablet. Therefore, Flashback is able to
associate the Bluetooth address of each tablet to its paired sensor. When using the Xpod 3017LP, the user
is instructed to note down separately from which T1 the data files were recorded.

File Naming Convention
Files are named using the following convention.
For Nonin 9560:
FBT_NoninSensorID_TabletBluetoothAddress_YYYYMMDDHHMM.csv
For Example: FBT_568961_00DBDF326D3C_20200304162018.csv
For Xpod 3017LP:
FBT_Nonin_Xpod__YYYYMMDDHHMM.csv
For Example: FBT_Nonin_Xpod__20200304162018.csv

Calibration
The model T1 does NOT require calibration.
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Updating the CRI Application
No updates are automatically made to any of the devices including firmware,
operating systems, and application software. The only item that can be updated is the
application software on the T1. You will be notified by Flashback Technologies if an
update is required.
If you are asked by Flashback Technologies to update the software on the T1 to add new features or install
a software patch, you will receive a zip file named “T1-update.zip.” Place this file onto a USB disk.
Step
Screen
1. Press the “Tools” button.
2. Press “Update Program.”
3. Attach a USB disk containing the update to the T1.
4. Select the disk containing the update.
5. Press “Update Program and then Safely Eject.” The T1
will reboot to the new version.

Checking T1 Software Version
The current version of the software in use can be viewed on the “About” screen.
Press the “About” button to view the version.
The version will be in the form of Version#.#.#.

Flashback Technical Support
Technical Support is available by phone or email. Most issues will be addressed within 24 hours of receipt
of a support request. The contact information for technical support is:
(949) 674-3559
support@flashbacktechnologies.com
When emailing technical support, please include the following information:
• Software Version
• Preferred Method for Response (phone or email)
• If phone is preferred, best time to call with time zone and phone number
• As much detail about the problem as you can recall. Listing numbered steps leading up to the
issue can be very helpful.
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T1 Troubleshooting
Problem
T1 Compensatory Reserve Monitor (Tablet) shuts
down
T1 Compensatory Reserve Monitor (Tablet) does
not start up properly.

Bluetooth® connection drops intermittently
Only applicable using the Onyx® II Model 9560
Onyx® II Model 9560 does not connect to T1
Only applicable using the Onyx® II Model 9560

Xpod® 3017LP does not connect to the T1
Only applicable using the Nonin Xpod® 3017LP

Readings are not displayed on the T1 while using
the Xpod® 3017LP
Only applicable using the Nonin Xpod® 3017LP

Solution
Charge tablet or connect to power.
With the device turned off, utilize a paper clip to
press and hold the “Reset” button on the left-hand
side of the Tablet for at least 5 seconds, or until
you hear a beep. Then start the device as normal.
Replace batteries in the Onyx® II Model 9560.
Replace batteries in the Onyx® II Model 9560.
OR
• Shut down Onyx® II Model 9560.
• Shut down T1.
• Start Onyx® II Model 9560.
• Start T1.
OR
If more than one T1 Tablet product is in your
facility, ensure that the Onyx® II Model 9560 is the
pulse oximeter that is paired to your tablet as each
T1 is paired with a specific pulse oximeter.
Ensure there is an adequate connection between
the Xpod® 3017LP and the USB port on the T1
OR
Ensure you are using an Xpod® Model 3017LP.
Other Xpod® models are currently not supported
and will not connect.
OR
Restart the T1
Ensure there is an adequate connection between
all components: the Xpod® 3017LP and the USB
port on the T1; the Xpod and a Nonin 6000CA or
Nonin 8000AA sensor; and the sensor and the
finger.
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Guide to Symbols
Symbol

Definition of Symbol
Follow Instructions for Use

Consult Instructions for Use

Caution!

Type BF Applied Part (patient isolation from electrical shock)
UL Mark for Canada and the United States with respect to electric shock, fire, and
mechanical hazards only in accordance with IEC 60601-1, UL 60601-1 and
CAN/CSA-C22.2 No. 601.1.
CE Marking indicating conformance to EC Directive No. 93/42/EEC concerning
medical devices
0123

Radio Equipment Class Identifier

SN

Serial Number

Battery Orientation
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Symbol

Definition of Symbol
Non-ionizing electromagnetic radiation. Equipment includes RF transmitters.
Interference may occur in the vicinity of equipment marked with this symbol.

Indicates separate collection for electrical and electronic equipment (WEEE).

Not for Continuous Monitoring (no alarm for SpO2)
SpO2
IP32

Protected against vertically falling water drops when enclosure is tilted up to 15
degrees and ingress of solid foreign objects greater than or equal to 2.5 mm (0.1
in.) in diameter per IEC 60529.
Bluetooth®

Indoor use (France only)
Continua Certified™ signifies that this product has been tested and proven to be
interoperable with other products that carry the “Continua Certified” symbol.
RoHS Compliant (China)

pin

Personal Identification Number

BDA

Bluetooth Device Address

Ver

Version

NOTE: Where applicable, an additional label bearing your country radio communications license
information will appear on the side of your device. This is not a serial number or device identifier.
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Using the Nonin Onyx® II Model 9560
Installing Batteries into the Model 9560
Two 1.5-volt AAA-size batteries power the Model 9560 for approximately 600 spot checks. Nonin
recommends using alkaline batteries (included with each new Model 9560). When batteries are low, the
numeric displays flash once per second. Remove batteries if the device will be stored for more than 30
days. Replace low batteries as soon as possible, using the instructions below.
NOTE: Rechargeable batteries may be used; however, they require more frequent replacement.
1. Hold the Model 9560 as shown in Figure A. To release the device’s battery tray, press upward and
then pull outward slightly with the thumb.
2. Remove the old batteries from the battery tray. Dispose of the batteries properly.
3. Insert two new 1.5-volt AAA-size batteries. Follow the polarity markings (+ and -) as illustrated in
Figure B. Proper positioning of the batteries is essential for operation.
4. Carefully guide the battery tray back onto the device. Press downward and then push inward
slightly to re- secure the battery tray as illustrated in Figure C. Do not force it into place; it fits only
when properly positioned.
5. Visually inspect to ensure that the battery cover is properly placed.
6. Insert your finger in the device to verify operation. See the Activating the Model 9560 and
Verifying Operation section for more information.
Figure A

Figure B

Figure C

Activating the Model 9560 and Verifying Operation
The Model 9560 contains numeric Light-Emitting Diodes (LEDs) that display oxygen
saturation and pulse rate. A tricolor LED display (pulse quality indicator; see Figure 9)
provides a visual indication of the pulse signal quality, while blinking at the corresponding
pulse rate. This display changes colors to alert you to changes in pulse quality that may affect
the readings:
Figure 9 - Pulse quality indicator
•
•
•

Green indicates a good pulse signal.
Yellow indicates a marginal pulse signal.
Red indicates an inadequate pulse signal.

Activate the Model 9560 by inserting the patient’s finger into the device. The device detects the inserted
finger and automatically illuminates the displays. Correct positioning of the finger is critical for accurate
measurements.
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NOTE: While on the finger, do not press the device against any surface and do not squeeze or hold it
together. The internal spring provides the correct pressure; additional pressure may cause inaccurate
readings.
1. Insert the patient’s finger, nail side up, into the 9560 until the fingertip touches the built-in stop
guide.
2. Make sure the finger is lying flat (not on its side) and is centered within the device. For best results,
keep the device at the patient’s heart or chest level.
3. If the device does not turn on, remove the finger and wait a few seconds before reinserting it.
When a finger is inserted, the device performs a brief startup sequence. Verify that all LEDs illuminate
during the startup sequence. If any LED is not lit, do not use the Model 9560; contact Nonin Technical
Service for repair or replacement. After the startup sequence, the device begins sensing the pulse
(indicated by the blinking pulse quality indicator). Allow the device to stabilize and observe about 4
seconds of continuous green-colored pulse quality before relying on the displayed values on the Model
9560. It is common for the displayed values to fluctuate slightly over a period of several seconds. If the
pulse quality indicator blinks yellow or red, try another finger.
A minus sign (-) appears in the left-most digit of the %SpO2 display when the Model 9560 senses the finger
has been removed. The last measured SpO2 and pulse rate values display for 10 seconds while the device
automatically turns off. The device will automatically shut off (to conserve battery life) approximately 10
seconds after the finger is removed, or after a 2-minute period of inadequate pulse signals.
When the Model 9560 is placed on the finger and powered on, and not in a connection with an electronic
medical record (EMR) system, it will be available for a wireless connection (Bluetooth) for a minimum of
90 seconds. It will remain in this mode until:
• A successful wireless connection occurs to T1,
• Two minutes have passed without a successful wireless connection to T1, or
• The Model 9560 is powered off.
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Using the Model 9560 Lanyard and Carrying Case
WARNING: Certain activities may pose a risk of injury, including strangulation, if
lanyard should become wrapped around your neck.

CAUTION: A flexible circuit connects the two halves. Do not twist or pull the flexible
circuit or overextend the device’s spring. Do not hang the lanyard from the device’s
flexible circuit.
A lanyard and carrying case are provided for convenience. The device will function with or without the
lanyard. If lanyard use is desired, thread the lanyard as shown in Figure 10.

Figure 10 - Threading Model 9560 lanyard

Model 9560 Care, Maintenance, and Cleaning
The advanced digital circuitry within the Model 9560 requires no calibration or periodic
maintenance other than battery replacement. Field repair of the Model 9560 circuitry
is not possible. Do not attempt to open the Model 9560 case or repair the electronics.
Opening the case will damage the Model 9560 and void the warranty. Do not open the
Model 9560 more than 90° (see Figure 11), and do not twist or pull on the device when
cleaning.
Figure 11 - Model 9560 care

Cleaning the Model 9560
CAUTIONS:
• Clean the device before applying it to a patient.
• Do not sterilize, autoclave, or immerse this device in liquid. Do not pour or
spray any liquids into the device.
• Do not use caustic or abrasive cleaning agents, or any cleaning products
containing ammonium chloride or isopropyl alcohol.
1. Wipe the surfaces with a soft cloth dampened with a 10% bleach solution (household bleach
[5.25% sodium hypochlorite]). Do not use undiluted bleach or any cleaning solution other than
those recommended here, as permanent damage could result.
2. Dry with a soft cloth, or allow to air dry. Ensure that all surfaces are completely dry.
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Equipment Response Time for the Model 9560
SpO2 Values
Standard/Fast Averages SpO2

Average
4 beat exponential

Latency
2 beats

Pulse Rate Values
Standard/Fast Averages Pulse Rate

Response
4 beat exponential

Latency
2 beats

Example: SpO2 Exponential Averaging
SpO2 decreases 0.75% per second; pulse rate = 75 BPM
The response of the 4-beat average is 1.5 seconds.

Model 9560 Testing Summary
SpO2 accuracy and low perfusion testing was conducted by Nonin Medical, Inc. as described below.

SpO2 Accuracy Testing
SpO2 accuracy testing is conducted during induced hypoxia studies on healthy, non-smoking, light-to-darkskinned subjects in an independent research laboratory. The measured arterial hemoglobin saturation
value (SpO2) of the sensors is compared to arterial hemoglobin oxygen (SaO2) value, determined from
blood samples with a laboratory co-oximeter. The accuracy of the sensors is in comparison to the cooximeter samples measured over the SpO2 range of 70-100%. Accuracy data is calculated using the rootmean-squared (Arms value) for all subjects, per ISO 80601-2-61 and ISO 9919, Standard Specification for
Pulse Oximeters for Accuracy.

Low Perfusion Testing
This test uses an SpO2 Simulator to provide a simulated pulse rate, with adjustable amplitude settings of
various SpO2 levels. The module must maintain accuracy in accordance with ISO 80601-2-61 and ISO 9919
for pulse rate and SpO2 at the lowest obtainable pulse amplitude (0.3% modulation).

Model 9560 Principles of Operation
Pulse oximetry is a non-invasive method that passes red and infrared light through perfused tissue and
detects the fluctuating signals caused by arterial pulses. Well-oxygenated blood is bright red, while poorly
oxygenated blood is dark red. The pulse oximeter determines functional oxygen saturation of arterial
hemoglobin (SpO2) from this color difference by measuring the ratio of absorbed red and infrared light as
volume fluctuates with each pulse.
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Model 9560 Specifications
Oxygen Saturation Display Range:
Pulse Rate Display Range:
Declared Accuracy:

Decade
70 – 80%
80 – 90%
90 – 100%
70 – 100%

0% to 100% SpO2
18 to 321 beats per minute (BPM)
The table below shows Arms values measured using the Nonin
Onyx® II 9560 in a clinical study in non-motion conditions.
Accuracy Summary by Decade
Oxygen Saturation
Low Perfusion Oxygen
(Arms)
Saturation (Arms)
±2
±2
±2
±2
±2
±2
±2
±2

This graph shows plots of the error (SpO2 SaO2) by SaO2 using the 9560 with a linear regression fit and
upper 95% and lower 95% limits of agreement. Each sample data point is identified by subject from a
clinical study in non-motion conditions.

Pulse Rate Declared Accuracy Range
(Arms*):
Low Perfusion Pulse Rate Declared
Accuracy Range (Arms*):
Measurement Wavelengths and Output
Power**:
Red:
Infrared:
Temperature:
Operating:
Storage / Transportation:
Humidity:
Operating:
Storage / Transportation:
Altitude:
Operating:
Hyperbaric Pressure:

20 to 250 BPM ±3 digits
40 to 240 BPM ±3 digits

660 nanometers @ 0.8 mW maximum average
910 nanometers @ 1.2 mW maximum average
23 °F to 104 °F / -5 °C to 40 °C
-40 °F to 158 °F / -40 °C to 70 °C***
10% to 95% non-condensing
10% to 95% non-condensing
Up to 40,000 feet / 12,192 meters
Up to 4 atmospheres
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Battery Life:
Operating:
Storage:
Classifications per IEC 60601-1 /
CAN/CSA-C22.2 No. 601.1/ UL 60601-1:
Degree of Protection:
Enclosure Degree of Ingress
Protection:
Mode of Operation:

Two 1.5-volt AAA-size batteries power the Model 9560 for
approximately 600 spot checks.
12 months, minimum

Type BF-Applied Part
IP32
Continuous

This product complies with ISO 10993-1, Biological evaluation of medical devices – Part 1: Evaluation and
testing.
This device is not made with natural rubber latex.
*
± 1 Arms represents approximately 68% of measurements.
** This information is especially useful for clinicians performing photodynamic therapy.
*** When the Model 9560 is transferred from a non-operating temperature/humidity condition, allow
one hour of stabilization to operating temperature/ humidity specifications prior to use.
Antenna:
Type:
Transmitter:
Bluetooth® Compliance:
Operating Frequency:
Output Power:
Operating Range:
Network Topology:
Operation:
Antenna Type:
Modulation Type:
Bluetooth® Profiles
Supported:
Security Mode:
Authentication and
Encryption:
Encryption Key Size:
Frequency Hopping Spread Spectrum:
Band Width:

L-shaped PWB whip-type antenna
Version 2.0
2.4 to 2.4835 GHz
<20 dBm
328 feet/100-meter radius indoors (line of sight when
connected to a class I device)
Star
Bluetooth® Slave
Internal
Frequency Shift Keying
Serial Port Profile (SPP), Health Device Profile (HDP)
Mode 2 (service-level enforced security)
Enforced on all data channels (outgoing and incoming)
Up to 128 bits
1 MHz
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Declaration of Model 9560 Conformity with FCC and Canadian Ministry of Health
Rules for Electromagnetic Compatibility
•

•

Nonin Medical, Inc., of 13700 1st Avenue North, Plymouth, Minnesota, 55441, declares under its
sole responsibility that Model 9560, to which this declaration relates, comply with part 15 of the
FCC Rules. Operation is subject to the following two conditions: (1) this device may not cause
harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation.
Ministry of Health (Canada), Safety Code 6: standards include a substantial safety margin designed
to ensure the safety of all persons, regardless of age and health. The exposure standard for
wireless mobile phones employs a unit of measurement known as the Specific Absorption Rate,
or SAR. The SAR limit set by the FCC is 1.6W/kg.

Federal Communications Commission (FCC) Notice for Model 9560
This equipment has been tested and found to comply with the limits for a class B digital device, pursuant
to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference in a residential installation. This equipment generates, uses, and can radiate radio frequency
energy. If not installed and used in accordance with the instructions, it may cause harmful interference to
radio or television reception, which can be determined by turning the equipment off and on. The user is
encouraged to try to correct the interference by one or more of the following measures:
• Reorient or relocate the receiving antenna.
• Increase the distance between the equipment and the receiver.
• Connect the equipment to an outlet on a circuit different from the outlet where the receiver is
connected.
• Consult the dealer or an experienced radio/TV technician for assistance.
• RF Exposure: For body worn operation, to maintain compliance with FCC RF exposure guidelines,
use only accessories that contain no metallic components and provide a separation distance of 15
mm (0.6 inches) to the body. Use of other accessories may violate FCC RF exposure guidelines and
should be avoided.
• The Model 9560 is designed and manufactured not to exceed the emission limits for exposure to
radio frequency (RF) energy set by the United States FCC. These limits are part of comprehensive
guidelines and establish permitted levels of RF energy for the general population. The guidelines
are based on the safety standards previously set by both U.S. and international standards bodies.
This EUT has been shown to be capable of compliance for localized specific absorption rate (SAR)
for uncontrolled environment/general population exposure limits specified in ANSI/IEEE Std.
C95.1-2005 and has been tested in accordance with the measurement procedures specified in
FCC/OET Bulletin 65 Supplement C (2001) and IEEE Std. 1528-2003.
• The FCC requires the user to be notified that any changes or modifications to the Model 9560 that
are not expressly approved by Nonin Medical, Inc. may void the user’s authority to operate the
equipment.
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Using the Nonin Xpod® 3017LP
Instructions for Use
The T1 is indicated for use with a Nonin Xpod 3017LP, connected to either a Nonin Model 6000CA
sensor, or a Nonin Model 8000AA sensor.
Instructions for use, testing, and safety information is specific to each of the Nonin Model 8000AA
sensor, or the Model 6000CA sensor, and can be found in the labeling provided with each Nonin sensor.

Compatible Sensors & Accessories
Refer to the system manufacturer’s instructions for a complete list of sensors and accessories. The T1 is
indicated for use with a Nonin Xpod 3017LP, connected to either a Nonin Model 6000CA sensor, or a
Nonin Model 8000AA sensor. CRI’s performance has not been validated with other Nonin sensors.

Activating the Xpod 3017LP and Verifying Operation
The sensor status icon on the T1 display (see page 15) changes colors to alert you to changes in pulse
quality that may affect the readings:
•
•
•

Green indicates a good pulse signal.
Yellow indicates a marginal pulse signal.
Red indicates an inadequate signal, noise, or low perfusion.

Activate the Xpod 3017LP by connecting it to a spare USB port on the T1, and connecting either a Nonin
Model 6000CA sensor, or a Nonin Model 8000AA sensor. Once a sensor is connected, insert the
patient’s finger into the sensor. The device detects the inserted finger and automatically illuminates the
displays. Correct positioning of the finger is critical for accurate measurements.
NOTE: While on the finger, do not press the device against any surface and do not squeeze or hold it
together. Additional pressure may cause inaccurate readings.
After the Xpod 3017LP and sensor is connected, the device begins sensing the pulse (indicated by the T1
display). Allow the device to stabilize and observe about 4 seconds of continuous green-colored pulse
quality before relying on the displayed values on the T1. It is common for the displayed values to
fluctuate slightly over a period of several seconds. If the pulse quality indicator blinks yellow or red, try
another finger.
Spinning wheels appear on the T1 display when the T1 senses the finger has been removed. The last
measured SpO2, CRI, and pulse rate values display for 10 seconds when the finger is removed.

Cleaning Instructions for the Xpod 3017LP
1. Wipe the device with a soft cloth dampened with a 10% bleach/90% water solution (household
bleach [containing less than 10% sodium hypochlorite]). Do not use undiluted bleach or any
cleaning solution other those recommended here, as permanent damage could result.
2. Dry with a soft cloth or allow to air dry.
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Note: cleaning instructions for the Model 8000AA reusable sensor can be found on page 38. The Model
6000CA sensor is disposable, and therefore is not designed to be cleaned. Follow the manufacturers’
instructions provided with the sensor regarding use.

Xpod 3017LP and Nonin Sensor Specifications
Refer to the Nonin Xpod 3017LP instructions for use for full instructions, warnings, and other
indications.
The below table lists all sensors compatible with the Xpod 3017LP as per the manufacturers’
documentation.
Note that the T1 is only indicated for use with the Nonin Xpod® 3017LP wired oximetry module
connected to either a Nonin Model 6000CA Single-Patient Use Disposable Pulse Oximeter Sensor, or a
Nonin Model 8000AA Reusable Finger Clip Pulse Oximetry Sensor.
Displayed Oxygen Saturation Range
(SpO2):
Displayed Pulse Rate Range:
Measurement Wavelengths and Output
Power*:
SpO2 Accuracy (Arms**)
No Motion
REUSABLE:
8000AX Series:
800XJ Series:
8000SX Series:
8000R:
8000Q2:
DISPOSABLE:
6000 Series:
7000 Series:
6500 Series:
Motion
REUSABLE:
8000AX Series:
800XJ Series:
8000SX Series:
Low Perfusion****
Pulse Rate Accuracy
No Motion (18 – 300 BPM)
REUSABLE:
8000AX Series:
800XJ Series:
8000SX Series:
8000R:
8000Q2:

0% to 100%
18 to 321 beats per minute (BPM)
Red: 660 nanometers @ 0.8 mW max. avg.
Infrared: 910 nanometers @ 1.2 mW max. avg. (using
Nonin PureLight® sensor)
70 to 100%
Adults/Pediatrics***
Neonates
± 2 digits
± 3 digits
± 2 digits
± 3 digits
± 3 digits

N/A
N/A
N/A
N/A
N/A

± 2 digits
± 2 digits
± 2 digits

± 3 digits
± 3 digits
N/A

± 2 digits
± 3 digits
± 3 digits
± 2 digits
Adults/Pediatrics***

N/A
N/A
N/A
± 3 digits
Neonates

± 3 digits
± 3 digits
± 3 digits
± 3 digits
± 3 digits

N/A
N/A
N/A
N/A
N/A

Page 32 of 54

Pulse Rate Accuracy
No Motion (18 – 300 BPM)
DISPOSABLE:
6000 Series:
7000 Series:
6500 Series:
Motion (40 – 240 BPM)
REUSABLE:
8000AX Series:
800XJ Series:
8000SX Series:
Low Perfusion (40 – 240 BPM) ****

Adults/Pediatrics***

Neonates

± 3 digits
± 3 digits
± 2 digits

± 3 digits
± 3 digits
N/A

± 5 digits
± 5 digits
± 5 digits
± 3 digits

N/A
N/A
N/A
± 3 digits

* This information is especially useful for clinicians performing photodynamic therapy.
** ±1 Arms represents approximately 68% of measurements.
*** Includes infant patients.
**** Does not apply to those sensors listed as N/A under the neonate column, 8000R and 8000Q2.
Notes:
Reusable Group:
8000AX Finger Clip Sensors: 8000AA-1, 8000AA-3, 8000AP-1, 8000AP-3
800XJ Flex Sensors: 8000J-1, 8000J-3, 8008J, 8001J
8000SX Soft Sensors: 8000SS, 8000SM, 8000SL,
8000Q2, 8000R
Disposable Group:
Flexi-Form® III (7000 Series) Sensors: 7000A, 7000P, 7000I, 7000N
6000C Series Sensors: 6000CA, 6000CP, 6000CI, 6000CN
Durafoam Disposable Sensors: 6500MA, 6500SA
Temperature
Operating:
Storage/Transportation:
Humidity
Operating:
Storage/Transportation:
Patient Isolation
Leakage Current
Dimensions
Cable Length:
Housing:
Weight

-5 to +50 °C for Xpod, 0 to +40 °C for sensor
-40 to +70 °C
10% to 95% non-condensing
10% to 95% non-condensing
Type BF
Not Applicable
1 meter ±10% or per customer request (2 meter maximum) No larger
than 1.1 cubic inches in volume +10%
No more than 75 grams
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Power Draw (typical)*

Typical
35mW or less with 3.3V input (non-USB configuration)
90 mW +/-10 mW for USB configurations
Power Draw by Voltage Input:

Inrush Power**

Shall not exceed an average of 275 mW within a sliding 5 mS window
for any voltage input from 1.0 to 5.5 VDC.
Voltage Input
1.0 to 5.5 VDC, w/100 mV max. ripple
* Excludes USB configurations and Range Modified (RM) Xpod LP version.
** Applies to standard Xpod LP configurations only.
Voltage Input Characterization of Input Impedance*
The trend line on the reference graph below shows the allowable maximum source impedance that will
enable communication output**. Below the trending line shows the acceptable range devices.
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Maximum Input Impedance for Xpod LP (typical)*:

* Applies to standard Xpod LP configurations only.
** A left on the shelf completely discharged device may not initially power up at 1 V input voltage.
Data I/O Signals

0 to +3.7 VDC +/-5%
When connecting serial data directly to an MCU operating from 3.3V
or when 3.3V is required, simply down convert 3.7V to 3.3V per
suggested diagram:

Patient Isolation

Meets IEC 60601-1 Dielectric withstand

Leakage Current
Dimensions (approximate)
Weight
Fluid Spill Resistance
Ruggedness
Shock:
Ruggedness (Vibration):
Sensors
Shielding
Regulatory Status/Information
ROHS
Biocompatability

Degree of protection: Type BF-Applied Part
Not applicable
53 mm (2.1 in.) x 20 mm (0.8 in.) x 15 mm (0.6 in.)
No greater than 75 g (2.7 oz.) including cable and Hirose connector
IP33
IEC 60068-2-27
Sinusoidal – IEC 60068-2-6
Random – IEC 60068-2-64
Designed to use Nonin-branded PureLight® sensors only (see
Accessories)
An RF shield is included (placed over the analog components)
Contact Nonin regulatory@nonin.com
2011/65/EU
ISO 10993-01
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This product complies with all applicable clauses of the following standards:
IEC 60601-1, 3rd Ed
IEC 60601-1-11:2010
ISO 9919:2005
ISO 80601-2-61

Xpod 3017LP Equipment Response Time
SpO2 Values
Standard/Fast Averaged SpO2
Extended Averaged SpO2

Average
4 beat average
8 beat average

Latency
2 beats
2 beats

Pulse Rate Values
Standard/Fast Averaged Pulse Rate
Extended Averaged Pulse Rate

Average
4 beat average
8 beat average

Latency
2 beats
2 beats

Example – SpO2 Exponential Averaging
SpO2 decreases 0.75% per second (7.5% over 10 seconds)
Pulse Rate – 75 BPM

Specific to this example:
• The response of the 4-beat average is 1.5 seconds.
• The response of the 8-beat average is 3 seconds.

Xpod 3017LP Testing Summary
SpO2 accuracy, motion and low perfusion testing was conducted by Nonin Medical, Incorporated as
described below.
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SpO2 Accuracy Testing
SpO2 accuracy testing is conducted during induced hypoxia studies on healthy, non-smoking, light-todark-skinned subjects during motion and no-motion conditions in an independent research laboratory.
The measured arterial hemoglobin saturation value (SpO2) of the sensors is compared to arterial
hemoglobin oxygen (SaO2) value, determined from blood samples with a laboratory co-oximeter. The
accuracy of the sensors in comparison to the co-oximeter samples measured over the SpO2 range of 70 –
100%. Accuracy data is calculated using the root-mean-squared (Arms value) for all subjects, per ISO
80601-2-61 formerly ISO 9919, Standard Specification for Pulse Oximeters for Accuracy.

Pulse Rate Motion Testing
This test measures pulse rate accuracy with motion artifact simulation introduced by a pulse oximeter
tester. This test determines whether the oximeter meets the criteria of ISO 80601-2-61, formerly ISO
9919, for pulse rate during simulated movement, tremor, and spike motions.

Low Perfusion Testing
This test uses an SpO2 Simulator to provide a simulated pulse rate, with adjustable amplitude settings at
various SpO2 levels. The module must maintain accuracy in accordance with ISO 80601-2-61, formerly
ISO 9919, pulse rate and SpO2 at the lowest obtainable pulse amplitude (0.3% modulation).

Nonin Model 8000AA Reusable Sensor Specifications
Refer to the Nonin 8000AA instructions for use for full instructions, warnings, and other indications.
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Cleaning the Model 8000AA Reusable Sensor
CAUTIONS:
• Clean the sensor before applying it to a new patient.
• Unplug the sensor from the M1 before cleaning.
• Do not sterilize, autoclave, or immerse the sensors in liquid of any kind. Do not
pour or spray any liquids into the sensor. Do not sterilize with EtO.
• Do not use caustic or abrasive cleaning agents on the sensors. Do not use
cleaning agents containing ammonium chloride or isopropyl alcohol.

Cleaning Method:
1. To clean the sensor, wipe all patient contact surfaces with a soft cloth dampened with a mild
detergent or a 10% bleach/90% water solution (household bleach [containing less than 10%
sodium hypochlorite]).
2. Allow the sensor to dry thoroughly before reusing.
Note: Do not open the sensor’s case more than 90°, or the case may be
damaged. The figure at right shows the appropriate opening of the case for
cleaning (see Figure 12Error! Reference source not found.).
Note: To minimize cable deterioration when cleaning the cable, gently wipe
away from the plug end towards the sensor end.

Figure 12 - Cleaning the Model 8000AA reusable sensor

Nonin Model 6000CA Disposable Sensor Specifications
Refer to the Nonin Model 6000CA instructions for use for full instructions, warnings, and other
indications.
Dispose of sensor after use. Do not use the same sensor on another patient. The sensor MAY be
removed and replaced on the same patient as long as the adhesive is still effective and the wrap is not
soiled or damaged.
SpO2 Accuracy:
SpO2 Low Perfusion Accuracy:
Pulse Rate Accuracy:
Pulse Rate Low Perfusion Accuracy:

70% to 100% ±2 digits (Arms*)1, 2, 3
70% to 100% ±2 digits (Arms*)3
18 to 321 BPM ±2 digits (Arms*)3
40 to 240 BPM ±2 digits (Arms*)3
* ±1 Arms encompasses 68% of the population
1
SpO2 accuracy was conducted during induced hypoxia
study on healthy subjects over the range of 70% to 100%
2
Accuracy specifications based on testing with Models
2500/2500A and 9600.
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3

Measurement Wavelengths and Output
Power**:

Compliance

Additional accuracy and performance information can be
found in the pulse oximeter operator’s manual.
Red: 660 nanometers @ 3 mW nominal
Infrared: 910 nanometers @ 3 mW nominal
** This information is especially useful for clinicians
This product complies with ISO 10993-1.
Not made with natural rubber latex.

CyberMed T10C Tablet Specifications
System
Touch Screen:
USB:
Battery:
Rating:
Power:
Power Information:
Temperature
Operating
Non-Operating:

Multi-touch Capacitive
2.0
Internal Lithium-Ion Polymer Battery 7.4V 3500mAh
100-240Vac, 50/60Hz, 1.5-0.8A
50W 19Vdc 2.6A
50W Medical Grade Power Supply, Input: Universal

Operating:
Non-Operating:

10% to 90% non-condensing
10% to 90% non-condensing

32 °F to 104 °F / 0 °C to 40 °C
-4 °F to 140 °F / -20 °C to 60 °C

Humidity

Bluetooth® Security
The Bluetooth® radios contained in T1 devices are compliant to version 2.0 of the Bluetooth®
Specification. The communication between the T1 and Nonin 9560 is done via the Serial Port Protocol
(SPP) with authentication performed in security mode 2 and data transfer done in encryption mode 2 with
128-bit length link keys. For further information on Bluetooth® security, refer to NIST Special Publication
800.121 rev. 1.

Regulatory Information
The T1 is comprised of several hardware components plus the CRI software loaded on the tablet: either
the CyberMed T10C tablet connected via Bluetooth to a Nonin Onyx II Model 9560; or a CyberMed T10C
tablet connected via wired USB connection to a Nonin Xpod 3017LP, which in turn is connected to either
a Nonin Model 6000CA sensor, or a Nonin Model 8000AA sensor.
Refer to the User Manuals of both the CyberMed T10C Tablet, and either the (a) Nonin Onyx® II Model
9560, or (b) the Nonin Xpod 3017LP connected to either a Nonin Model 6000CA sensor, or a Nonin Model
8000AA sensor (depending on configuration), for specific information related to:
• Declaration of Conformity with FCC
• Electromagnetic Compatibility
o Immunity
o Emissions
• Recommended separation distance
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Cleaning the Surface of the CyberMed T10C Tablet
CAUTION: Shut down the T1 and then disconnect the power cord before cleaning the
Tablet.
Occasionally clean your T1 as follows:
• Prepare a mixture of a gentle kitchen-use detergent (one that does not contain abrasive powder
or strong chemicals such as acid or alkaline).
• Use water to detergent in ratio 5:1 (e.g., Dawn dish detergent)
• Absorb the diluted detergent into a sponge.
• Squeeze excess liquid from the sponge.
• Wipe the surface with the sponge, using a circular motion and taking care not to let any excess
liquid drip.
• Wipe the surface to remove the detergent.
• Rinse the sponge with clean running water.
• Wipe the surface with the clean sponge.
• Wipe the surface again with a dry, soft lint-free cloth.
• Wait for the surface to dry completely and remove any cloth fibers from the computer surface.

Federal Communications Commission (FCC) Statement
This equipment has been tested and found to comply with the limits for a class B digital device, pursuant
to part 15 of the FCC rules. These limits are designed to provide reasonable protection against harmful
interference in a residential installation. This equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with the instruction manual, may cause harmful
interference to radio communications. However, there is no guarantee that interference will not occur in
a particular installation. If this equipment does cause harmful interference to radio or television reception,
which can be determined by turning the equipment off and on, the user is encouraged to try to correct
the interference by one or more of the measures listed below.
•
•
•
•

Reorient or relocate the receiving antenna.
Increase the distance between the equipment and receiver.
Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.
Consult the dealer or an experienced radio/television technician for help.

Notice 1: The changes or modifications not expressly approved by the party responsible for compliance
could void the user's authority to operate the equipment.
Notice 2: Shielded interface cables and A.C. power cords, if any, must be used in order to comply with the
emission limits.
CAUTION: Risk of explosion if battery is replaced by an incorrect type. Dispose of used
batteries according to the instructions.
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Nonin 8000AA Warranty
1 year from the date of delivery.
The device’s expected service life is 1 year.

Nonin Onyx® II Model 9560 Warranty
2 years from the date of delivery.

Nonin Xpod® 3017LP Warranty
1 year from date of delivery.

T1 Warranty
1 year from date of delivery.
The device’s expected service life is 5 years.

T1 Data Sheet
Dimensions
Weight
Wall Mount
Environment
Certifications

Length
Width
Depth
9.96”
7.60”
0.63”
25.23cm
19.30cm
1.60cm
Pounds
Grams
1.74 (2.03 with battery)
789.25 (920.79 with battery)
Supports 75mm & 100mm VESA Mounting Holes with Optional VESA
Docking Station
Ambient Temperature: 0°C~40°C (operating)
FCC Class B, CE, ROHS, UL/EN 60601-1, ES5.2, IP65 Sealed Front Bezel
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Manufacturer’s Statements
CyberMed T10C Verification of EMC Compliance
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Model 9560 Manufacturer’s Declaration
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Xpod 3017LP Manufacturer’s Declaration
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Overview of the Compensatory Reserve Index (CRI)
Healthy human organ systems are dynamically coupled and physiologically stable. Compensatory
mechanisms (e.g. preload, baroreflexes, respiration, etc.), which serve to maintain physiological stability
in the setting of acute blood loss, vary in effectiveness among individuals: Some patients reach
Cardiovascular (CV) collapse after relatively little blood loss (<1 liter); Some can tolerate 30%+ blood loss
before CV collapse. However, as blood loss continues, compensatory mechanisms eventually break down.
Due to these compensatory mechanisms, traditional vital signs (HR, BP, RR, SpO2) do not deteriorate until
the patient is already near collapse and at risk for poor tissue perfusion, progressive acidosis and sudden,
unexpected hemodynamic decompensation. The Compensatory Reserve Index (CRI) provides a single
number between normovolemia (1) and CV collapse (0) for monitoring central volume changes in patients.
CRI is formalized for Effective Volume Loss (EVL) as:
CRI = 1 −

𝐸𝑉𝐿𝑐𝑢𝑟𝑟𝑒𝑛𝑡
𝐸𝑞(1)
𝐸𝑉𝐿𝑐𝑜𝑙𝑙𝑎𝑝𝑠𝑒

Specifically, CRI represents the proportion of remaining volume loss the individual can tolerate before
collapse (see Figure 13Figure 13).

Figure 13 - The Compensatory Reserve Index
As we can see from the equation above, in order to directly compute CRI, we would need to know both
the current volume of blood lost by the patient, and the total volume loss that patient could ultimately
tolerate before experiencing CV collapse. We can do this retrospectively for controlled experiments,
where 𝐸𝑉𝐿𝑐𝑢𝑟𝑟𝑒𝑛𝑡 and 𝐸𝑉𝐿𝑐𝑜𝑙𝑙𝑎𝑝𝑠𝑒 can be reliably estimated, for example in controlled blood draws or
simulated hemorrhage experiments using Lower Body Negative Pressure (LBNP).
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Estimating CRI from Pulsatile Waveforms
Pulsatile physiological waveforms (BP, PPG, etc.) encode significant information about the state of the
cardiopulmonary system. Flashback’s data analytics technology is capable of generating accurate models
from noisy high dimensional datasets like the LBNP reference database. This dataset allows us to calculate
reference CRI values for each subject from known LBNP (mmHg), and our analytics system uses these and
accompanying sensor data to create a mapping from waveforms to CRI estimates (see Figure 14).

Figure 14 - Estimating CRI
In this case, CRI is based on the IR PPG signal from the Nonin Model 9560, or the Nonin Xpod 3017LP
connected to either a Nonin Model 6000CA sensor, or a Nonin Model 8000AA sensor.

Performance of CRI
CRI is a new physiological monitoring parameter which
trends with intravascular volume and can be used by
clinicians, in concert with other hemodynamic measures,
to assess volume status.
CRI uses a standard photoplethysmogram (PPG)
waveform, which makes it noninvasive, compact and easy
to use. It can be applied at any point during volume
changes and does not require reference measurements.
The monitor will display initial CRI estimates after about
30 seconds and then updates every second.
In a 20% blood draw study, Flashback’s CRI monitors were
demonstrated to be more responsive to volume loss than
standard vital signs. See Figure 15, used with permission,
Convertino et al, Shock 44b (suppl. 1): 27-32, 2015.

Figure 15 - Performance of CRI
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In the same study, CRI was able to capture the varying risk resulting from patients with different tolerances
to total volume loss, by accurately calculating lower values at lower absolute loss volumes for patients
with lower tolerance. The following diagram illustrates this concept of differing tolerances to volume loss
(see Figure 16Figure 16).

Figure 16 - CRI in patients with different tolerances to total volume loss
The following graphical illustration describes the relationship between changes in the pulse waveform,
CRI values, and the effects of changes in intravascular volume on the compensatory reserve (see Figure
17).

Figure 17 - CRI algorithm correlates to clinical state
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Summary of Clinical Study Relating to CRI
Background Information Regarding Use of CRI
Compensatory Reserve
Acute hemorrhage initiates a complex cascade of physiologic responses that are triggered and mediated
by cellular signals, resulting in a wide array of cardiopulmonary changes throughout the body. Some of
these changes can be measured using standard vital signs (e.g., heart rate [HR], systolic and diastolic blood
pressures, electrocardiography, respiratory rate, and pulse oximetry). Researchers and clinicians who
have studied and observed how these parameters change in the setting of acute blood loss have long
assumed that hypotension and other signs and symptoms of hemorrhagic shock mark the beginning of
circulatory compromise, rather than the beginning of decompensation. This fundamental assumption has
been based on the observation that humans are able to compensate for large volumes of blood loss with
little change in standard vital signs. (Moulton 2013) The unique capacity of cardiovascular mechanisms
to compensate for the intravascular volume loss an individual can tolerate before experiencing the
symptoms of cardiovascular instability and decompensation can be described as the Compensatory
Reserve.

Development of the Compensatory Reserve Index (CRI)
The Compensatory Reserve Index (CRI) was initially developed using data obtained from a well validated
laboratory method of simulating acute blood loss, the Lower Body Negative Pressure (LBNP) model
(Convertino 2013). A large reference database composed of sensor data collected for each subject
provided the basis for building models to estimate CRI, the proportion of remaining volume loss the
individual can tolerate before collapse (Equation 1). A robust CRI estimate requires analysis of the
continuous pulsatile waveform signal over an extended window of heartbeats and comparison to a
reference database. The estimated CRI is determined by the most similar signal in the database.

Clinical Validation of CRI
To characterize the relationship of CRI to significant blood loss and to support regulatory clearance,
Flashback Technologies conducted a prospective validation study that enrolled 42 healthy volunteers (19
to 36) undergoing stepwise removal and replacement of approximately 20% of total blood volume while
in the supine position at rest (non-motion). The methodology and preliminary results from the first 20
subjects have been reported by Convertino (2015).
Results from the dataset of 42 volunteers demonstrate:
• Trending Intravascular Volume Changes: 32 of the 42 subjects completed the full protocol. For
these subjects, the correlation between CRI and blood volume loss is greater than 0.9 (p<0.05).
o Correlation between average CRI values (at constant intravascular volume) and
intravascular volume loss is greater than 0.94 (95% confidence 0.92 to 0.96).
o Correlation between one-minute average CRI and intravascular volume loss is greater
than 0.9 (95% confidence 0.87 to 0.93).
• In this population ‘normal’ CRI values (obtained from all 42 subjects) before intravascular volume
loss were significantly above 0.7 (see box and whisker plots in Figure 18, and Figure 19).
o Before intravascular volume loss 95% of CRI values were above 0.75 and 98% of CRI values
were above 0.7.
o Before intravascular volume loss the mean CRI value was 0.9 (95% confidence 0.89 to
0.91) with a standard deviation of 0.077 (95% confidence 0.053 to 0.078).
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•

•
•

•

•

•

At 20% intravascular blood loss volume, CRI values (obtained from the 32 subjects that completed
the full protocol) were significantly lower than those before blood loss (see box and whisker plots
in Figure 18 and Figure 19).
o At 20% intravascular blood loss volume the mean CRI value was 0.6 (95% confidence 0.57
to 0.63) with a standard deviation of 0.17 (95% confidence 0.16 to 0.17).
When comparing one-minute average CRI values before blood loss to those at 20% intravascular
blood loss volume (for the 32 subjects that completed the full protocol), the average drop was
0.35 (95% confidence 0.29 to 0.4) with a standard deviation of 0.15 (95% confidence 0.11 to 0.2).
CRI values when subjects were experiencing symptoms associated with hemodynamic
decompensation were significantly lower than when subjects had no symptoms (see box and
whisker plots in Figure 18 and Figure 19).
o Seventeen percent of the subjects (7/42) experienced ‘Hemodynamic Decompensation’
during conduct of the study.
▪ As evidenced by a drop in systolic BP from 119 mmHg to <80 mmHg and a
significant drop in Mean Arterial Pressure (average decrease in MAP was 43
mmHg; average MAP prior to intravascular volume loss = 93 mmHg, range 91-95;
average MAP at the point of hemodynamic decompensation was 50 mmHg, range
44-58).
o During symptoms the mean CRI value was 0.15 (95% confidence 0.12 to 0.17) with a
standard deviation of 0.08 (95% confidence 0.05 to 0.09).
o During symptoms more than 97% of CRI values were below 0.3, while when no symptoms
were present 98% of CRI values were above 0.3.
CRI values after blood replacement return to values consistent with those before blood loss (see
box and whisker plots in Figure 18 and Figure 19).
o After blood replacement, the mean CRI value was 0.89 (95% confidence 0.89 to 0.9) with
a standard deviation of 0.076 (95% confidence 0.071 to 0.077).
Linear mixed model analysis with CRI as the outcome and intravascular volume changes as the
predictor support the conclusion that T1s give consistent CRI estimates, even when they are
turned on and off.
o There is no significant effect associated with using CRI estimates from different T1s (95%
confidence).
o Turning a T1 on and off has no significant effect on CRI estimates (95% confidence).
Linear mixed model analysis with CRI as the outcome and intravascular volume changes as the
predictor support the conclusion that CRI trends with changes in intravascular volume.
o CRI trends with changes in intravascular volume (95% confidence).

Figure 18 - Box and Whisker plots of instantaneous CRI values, before blood loss, at maximum blood loss
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Figure 18Figure 18 – Box and Whisker plots of instantaneous CRI values, before blood loss, at maximum
blood loss (at end of blood withdrawal for subjects completing ~20% blood volume withdrawal), during
symptoms (at end of blood withdrawal for subjects experiencing symptoms and not completing ~20%
blood loss), and after blood replacement. For each panel above, the number of subjects was 42, 32, 7, and
32, respectively.

Figure 19 - Box and Whisker plots of one-minute average CRI values, before blood loss, at maximum
blood loss
Figure 19Figure 19 – Box and Whisker plots of one-minute average CRI values, before blood loss, at
maximum blood loss (at end of blood withdrawal for subjects completing ~20% blood volume withdrawal),
during symptoms (at end of blood withdrawal for subjects experiencing symptoms and not completing
~20% blood loss), and after blood replacement. For each panel above, the number of subjects was 42, 32,
7, and 32, respectively.

Conclusions
The results of this study met the pre-specified pass/fail criteria and thus provide supporting evidence that
the Flashback T1 trends with intravascular volume changes as compared to direct measurement of blood
volume decrease and increase. It should be noted that this clinical validation of CRI was performed using
healthy volunteers aged 19-36 years under supine, non-motion conditions.

T1 Clinical Use Considerations
Clinical users of the T1 should understand the basic principles regarding the derivation of the CRI value as
well as the strengths and limitations of research conducted to date. As noted above, in normal volunteers
under laboratory conditions, CRI was found to correlate closely with changes in intravascular blood
volume (up to ~20% of blood volume loss). Nonetheless, this device is intended as an adjunct in patient
assessment. It must be used in conjunction with other methods of assessing clinical signs and
symptoms.
CRI estimates are based on reference data collected in ideal conditions. Progressive declines to low CRI
values suggest that the underlying sensor signal is matched to those for subjects in clinical studies
exhibiting symptoms of increasing hemodynamic instability, most notably precipitous hypotension and
clinical symptoms associated with shock. However, since many known and unknown factors (artifacts,
advanced age, cardiovascular disease, medications, acute trauma, etc.) may affect these signals, changes
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in CRI should always be interpreted cautiously as a potential indicator of changes in the underlying signal
due to volume change. It is recommended that users carefully consider the clinical conditions and evaluate
conventional vital signs when interpreting changes in CRI.
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