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SenSmart™ System shown
with 4 channels connected,
and SenSmart X-1005P-1
through X-1005P4 Signal
Processors, X-100H Hub,
8100SM Soft Pulse Oximetry
Sensor and 8004CA
EQUANQOX Advance Regional
Oximetry 5ensors.

5p0; Sensor

to put regional oximetry,

The first oximetry system t
puise oximetry and ease of use at your fingertips.

An innovative design that pairs simple with smart, Nonin Medical’s SenSmart Model X-100
Universal Oximetry System is the first system to deliver both pulse and regional oximetry
measurements today, and is designed to accommodate more parameters in the future.

The portable SenSmart System provides multiple rSO; and SpO; values on the same screen for

real-time decision making.




SenSmart” Model X-100

Universal Oximetry System
Product Highlights

= Highly Accurate — The SenSmart Sysiem’s EQUANOX Advance 8004CA 150,
Sensar provides clinicians with siate-of-the-art accuracy. Nonin's reusable 5p0;
Soft Sensors provide fast, accurate and reliable readings even in patients with
iow perfusion or in the presence of motion.

Versatile — The ability to use any combination of Nonin SenSmart-compatible

150, sensors and/or Sp0; sensors to monitor up to six sites on 2 patient.
Easy to Use ~The smaller, lighter and less-intrusive SenSmart Universal

L]
Signal Processors automatically recognize and display all of your oximetry
values on the SenSmart Monitor.
= Convenient — The portable, easy-to-operaie SenSmart Monitor offers
Biuelooth wireless connectivity and comes with case download software. o
. Specifications 4.2
Oxygen 5. Display Ranges: r50;: 0 1o 100%. 5p0y: 0 1o 100%
Pulse Rate Display Range: 18 1o 300 beals per minule (BPM)
NPT W T T Sensor Accuracy: For declared accuracy data tor compatible sensors, refer to the sensor
vaia Managemens - Instructions for Use {fFU). Sensor IFUs are included on the operator's manual CD.
n - . oy Memory:
The SenSmart Doxmli:;ad Scﬁwgre Qs 840 Wi Uit willh 2 Zhanmali
enables the easy transfer of a patient 420 hours (operating with 4 channeks) 4 o
c e 280 hours (operating with & chaninels) o7
file: 232 POF or LSV flle: f Temperature: Operating: 0 °C 10 40 *C (32 F {0 104 *F)
[ "

4.3

StovagesTransportation: -20 *C 1o /0 °C (-22 °F 10 158 °F)
Humidity: Operating: 15% 10 93% noncondensing.
SioragesTransporiation: Up 1o 93% roncondensing

Com o A j LA 00 Sy v Srad e Uoef sung _ iC 4,000 meters £4 ot
SenSmart” Model X-100 System Components Powser: Raquirements (Mains): 100-240 VAC S0-6075 34 412
n Internal Power: . .

SenSmart Standard System Configuration  SenSmart 810035 Soft Pulse Oximetry Sensar Batlery: 7.2 volt Lidon Battery pack) 2.4 Ah when cha !

Syen Conguatonweth s powes iyl Ty s e e

;Y“m (M?gu:at;m ""‘.;:: LE]U e ;’!‘Jg SenSmart 8100SM Soft Pulse Oximetry Sensor 3 hours minimum {operating with 2 channels) 4 12

ptem Lon tuation wih EU powsr piug i) 1 hour minimum (operating with & channels) .

System Configuration with AU power plug SenSmart §100L Soft Pulse Oximetry Charged Storage Life: 20 days minimum
SenSmart X-100M Monitor' Sra! OIEFu s amenry Sensar Racharge Time 1o 90% Capadiy: 25 hours maximem (1 ] 2

. fiarge) Dimensians:
sqmwf'1ws’" Signal Processor SenSmart S004CA EQUANOX Advance Adult X-100M: 305 mm W x 180 mm H x 130 mm D (12.0in W 7.2 in H x 5.0in 0}
s Pedialric Regional Oximetry Sensor X-100H: 105 mm W x 66 mm H x 22 mm D with 4.0 m cable
SenSmart X-1005P-2 Signal Processor {zbsoluta) {20 pack) (412 in. W x 2.6 in H x 0.86 in D with 13,1 it cable)
T & y fincludin " i .75

Chammel 2 . Sensmart S003CA EQUANOX Cassic Plus AN i H .05 W11 L Sk soams ket i s & i e
SenSmart X-1005P-3 Signal Processar Adult/Pediatric Regional Oximetry Sensor # : *

T | ol gl
Channe! 3 {trending) (20 pack) X-100M: Approsiately 500 grams (2 pounds) (_1 i 1 5
SeaSmart X-1005P-4 Signal Processor SenSmart 8004CB EQUANGY Advance X-100H: 243 grams (8.6 ounces)
Channel 4 Neonatal/Pediatric Regional Oximetry Sensor X-1005P: 40 grams (1.4 ounces)

. ‘e G (adhesive) (20 pack) Warranty. X-100M, X-100SP, X-100H, X-1004H, X-100EC: 3 years; X-100M Batiery Pack: 1 year
SeaSmart X-10058-5 Signal Processo! ) - N Classification per IEC 606011 / CAN/CSA-C22.2 No. 601.1 / ULE0S0T-1!
Chaanel § SenSrnast BO04CB-KA EQUANDX Advance huaain : .
Neonatal/Pediatric Regional Oximetry Sensor Type of Protection: intemally powered {on battery power) Class I with AC =

SenSmart X-1005P-6 Signal Processor (non-adheshe) 20 E;) ¥ Degree of Protection: ¥-1005P: Defitsillation Proof Type 3¢ Apphad Fart
Channel 6 ; pack X-100M: Type BF Applied Part

SenSmart X-100CC Canying Case
Pole Mount Ciamp

SenSmart X-100H Hub'

Mode of Operation: Cantinuous
Enclosure Degree of Ingress Protection: X-100M, X-100H, X-1005%: 1P32

SenSmart X-100HH Hub Holsler' 4 r‘g\m« Modulation Type: Gaussian
t ” " T ” - 5
SenSmart K-100EC-1 Extension Cable (1 m)i»  SENSMart MPP3OM Power Supply 4_ 1 suetooth Compliance: Version 2.0 - .-remlu:? \i}:i: Keying

SenSmart X-100EC-2 Extension Cable (2 m) SenSmart Downioad Software’

"Indicates component is induded in the Standard System Configuration.
*Stzndard System Configuration indudes two canles

IS Novs Ml i, A2 TN 0 e property of flonin Wetkoal Ine ey ofaerwie Boted
Baceery® and e Pawtontn Loga® a1 epaens wrares of Biino™h B3 e
LRl e

O SenSmart”  3Bluetooth (¢

Operaling Frequency: 2.4 1o 2.4835 GHz

Output Power: < 20 dBm

Operating Rarge: 100 meter (228 feel}
radius indcors {fine of sight when

Bluetooth Profiles Supported
Zernial Part Profile (SP7)
Security Mode: Mode 2

connected 10 3 class | device) fservice leval enforced security)
Network Topalogy: Star Authentication and Encryption:
Operation: Bluetooth Slave Enforced on all data channels
Antenna Type: internal foutgoing and incoming)

Encryption Key Size: Up 10 128 bits
Specifications are sulbject o change without rotice.

fonin Medwal BV

Prins Handriklzan 26

1075 BD Amsterdom » Netherlands
Tek 431 {0)13-79 93 040

Fax: +31 (041379 99 042

E-mail: infointidnonin.com

HNovan Medical, Inc

13700 1t Avenue North

Plymouth, MN » 55247-3343 - USA
ek #1.763551.9963 1.800.355.8874
Faw: #1.763.577.5511

E-mafiz info@nonin.com

sansmart.com nonin.com




Technical Information

LT noriin

Internal Power:
Battery

: 7.2 volt Li-ion battery pack, 2.4 Ah when charged4

Operating Life (fully charged battery and 6 hours minimum (operating with 1 channel)

screen at default brightness)

: 3 hours minimum (cperating with 2 channels)
2 hours minimum (operating with 4 channels)
1 hour minimum (operating with 6 channeis)

Storage Life: 20 days minimum
Recharge Time to 80% Capacity: 2.5 hours maximum
Dimensions:
K-100M: 305 mm Wx 180 mm H x 130 mm D
(120in. Wx7.2in. Hx5.0in. D)
X-100H: 105 mm W x 66 mm H x 22 mm D with 4.0 m cable
(4.14in. Wx 2.6in. H x 0.86 in. D with 13.1 ft cable)
X-100SP: 21.4 mm H x 21.7 mm W x 72.7 mm L (including strain
relief) with 0.75 m cable
(0.84 in. Hx 0.85in. Wx 3.1 in. L (including strain relief)
with 2.5 ft cable)
Weight:
X-100M: Approximately 800 grams (2 pounds)
X-100H: 243 grams (8.6 ounces)
X-100SP: 40 grams (1.4 ounces)
Warranty:

X-100M, X-100SP, X-100H, X-100HH

, 3years

X-100EC:

X-100M Battery Pack:

1 year

Classification per IEC 60801-1 / CAN/CSA-C22.2 No. 6011/ ULB0601-1: 3 5

Type of Protection

Degree of Protection:
Mode of Operation:

Intemally powered (on battery power).
Class Il with AC adapter.

Defibrillation Proof Type BF Applied Part
Continuous

Enclosure Degree of Ingress Protection:

X-100M, X-100H, X-100SP:

P32




System Components and Set Up

X-100SP (Signal Processor)

Up to six signal processors can be connected to
the hub. Each signal processor is programmed to
be a specific channel on the monitor, so a signal
processor may be connected to any hub port.

| CAUTION: Duplicate signal processors |
[ cannot be used simultaneously and will

i result in an error message.

A single signal processor may be connected
directly to the monitor with or without an
extension cable.

The signal processors are color coded:

X-100SP-1, Channel 1: blue
X-1008P-2, Channel 2: orange
X-1008P-3, Channel 3: white
X-1008P-4, Channel 4: purple
X-100SP-5, Channel 5: green
X-100SP-6, Channe! 6: pink

For cleaning instructions, refer to "Care and
Maintenance" on page 71.

Connect a Signal Processor to Hub or

Monitor

1. Align the arrow on the signal processor
cable connector with the arrow on one of the
hub ports or the monitor connector port.

2. Push the signal processor cable connector
straight into the port.

7o

Figure 9. X-100SP - Signal Processor

Table 6. X-100SP Features

No. Description
1 Signal processor cable connector
2 Sensor connection port
3 Sensor lock
4 Channel number
5 Cable clips

3. The signal processor cable connector will click when it locks into the hub or monitor.

NOTE: An extension cable may be used between the hub and the signal processor, or

between the monitor and the signal processor.

Disconnect a Signal Processor from Hub or Monitor
1. Grasp the retractable sleeve on the X-100SP signal processor cable connector.
2. Reftract the sleeve and pull the X-100SP connector straight back. The X-100SP will unlock

and detach from the hub or monitor.

NOTE: When removing the signal processor from the hub or the monitor, do not pull on the

signal processor cable.

19




Guide to Symbols

NN 23:32 2537 23:47

1007

Figure 1. Monitoring Screen Symbols (Four-Channel View)

Table 2. X-100M Monitoring Screen Symbols and Indicators

[ ] |
| No. | Symbol Description
| : 114
. 1 | example: EventMarks 4 14 .
; _ A B Located at the top of the monitoring screen, event marks (A, B, C, D,
| : etc.) display when the Event Mark button is pressed.
2 example: Timescale |
30MIN Located below the event marks, the timescale shows the amount of data
time displaying on the screen.
3 v Scrolling Cursor
Located below the timescale, the yellow scrolling cursor allows the user
to view a channel's rSO, or SpO, reading at a specific time on the
trendline.
| The scrolling cursor does not display until the Left navigation button has
been pressed.
- Cursor Values
When the scrolling cursor is active, cursor oximetry (rSO, or SpO,)
values display on the left side of the monitor screen in a yellow box.
NOTE: Pulse rate values are not displayed in the cursor values.
|




Guide to Symbois
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Table 2. X-100M Monitoring Screen Symbols and Indicators (Continued)

No.

Symbol

Description

Ch

Channel

Located at the top of each channel, this indicator shows the channel's
number (e.g., Ch 1, Ch 2, etc.). If set, the sensor site name displays to
the right of the channel indicator.

%rSO,
or
%rSO,-T

Regional Hemoglobin Oxygen Saturation

NOTE: %rSO; displays when an absolute regional sensor is attached
to a signal processor. %rSO,-T displays when a trending regional
sensor is attached to a signal processor.

%rS0, displays from 0 to 100% when a signal processor receives an

adequate signal from an attached regional sensor.

The channel background display flashes:

* Yellow during medium priority alarm conditions (equipment alarms
and rSO, values that are 5% or less above the rSO, low alarm limit).

* Red during high priority rSO, alarm conditions (set by the high and
low rSQO; alarm limits).

BL4.7

Baseline

When the monitor is turned on, the BL display shows dashes until the

user sets the baseline values.

The user must set the baselines for each new patient.

+ For instructions on setting the baseline values to the current rSO,
values, see "Set All rSO2 Channel Baselines to Current %rS02
Values" on page 28.

* Forinstructions on setting the baseline values separately or to make
finite adjustments to the baseline value, see "Set individual Baseline
Values" on page 34.

AUL.8

Area Under the Curve (cumulative saturation below low alarm limit)
For each channel, the rSO, values below the low alarm limit are
integrated together and displayed as the cumulative saturation below
low alarm limit, also known as AUC (Area Under the Curve). The value
is expressed in units of % minutes (%Min). When a baseline value is
changed, the AUC recalculates from the beginning of the current record.

The AUC will not calculate if a channel's %rSO, Low setting is OFF.
NOTE: In order for the AUC display to match the Society of Thoracic

Surgeons (STS) database definition, the low alarm limit value for each
channel must be set to 25% below the patient's baseline.




Guide to Symbols
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Table 2. X-100M Monitoring Screen Symbols and Indicators (Continued)

No. Symbol Description

Low Alarm Limit 4.8

The low alarm limit is determined by the %rSO, Low setting and

displays as the following:

* Numeric value—This value displays to the right of a trendline graph.

46 The color of the value matches the color of the associated channel.

* White, dotted line — This line only displays in a graph when the
graph shows a single rSO, trendline. The dotted line does not
display when multiple trendiines are set to display in one graph.

NOTE: A low alarm limit does not display on the monitoring screen if the
channel’s %rSO, Low setting is OFF.

example:

10 %Sp0, Percent Functional Hemoglobin Oxygen Saturation

%Sp0,, data displays from O to 100% when a signal processor receives
an adequate signal from an attached pulse oximetry sensor.

The background of the SpO, portion of the channel display flashes red
during high priority SpO, alarm conditions (set by the high and low Sp0,
alarm limits) and low perfusion alarm conditions.

11 PR Pulse Rate and Pulse Rate Bar Graph

Pulse rate data displays along with the %Sp0O, display when a channel
is set up to measure pulse oximetry. The bar graph indicates pulse
strength as determined by the oximeter. The height of the bar graph is
proportional to the pulse amplitude.

The background of the pulse rate portion of the channel display flashes

red during high priority pulse rate alarm conditions (set by the high and
low pulse rate alarm limits) and low perfusion alarm conditions.

12 Sensor Fault

This yellow indicator flashes when a sensor is disconnected, has failed,
has not received any usable data in the last 90 seconds, or is not
compatible with the monitor.

13 ® Poor Signal
This yellow indicator flashes when there has been a sustained period of
poor patient signals from the sensor,

Check the sensor site and reposition or replace the sensor if necessary.

14 (( 4—-—))) Signal Processor Communication Error

This yellow indicator flashes and the message X-100SP not connected
displays when the respective signal processor has stopped
communicating with the display.
Check the signal processor connections or replace the signal processor
to correct the issue.

If the message appears in each channel, check the hub’s connection to
the monitor.

10




Settings Menu Screen

L reoreiing

Alarm Limits 4 ¢

Most alarm limits can be set and saved in a preset according to the options listed in table 8.

The exceptions are the "%rS0, Low” and “%Sp0O, Low" alarm limits, which cannot be saved
in a preset with a value lower than the institution default settings. See the “%rS0O, Low” and

“%Sp0, Low” sections below for more information.

NOTE: The institution defauit limits are populated with factory defauit values until changed by
the institution.

Table 8. Alarm Limit Settings

- Adjustment
Alarm Limit Factory Defauits Adjustment Options Inesanibaks
%rS0O, High Off Off, 20% to 95% 1%
%S0, Low*
%rSO, Low (% BL) Baseline - 25% Off, - 40% to - 5% 1%
% below baseline (Baseline minus 25%) (minus 40% to minus 5%)
or
%rS0, Low (Abs) Absolute |50% Off, 15% to 90% 1%
%3Sp0, High Oft Off, 80% to 100% 1%
%Sp0, Low 85% Off, 50% to 95% 1%
Pulse High 200 BPM Off, 75 to 275 BPM 5 BPM
Puise Low 50 BPM Off, 30 to 110 BPM 5 BPM

* Depending on how the rSO, Low Alarm Mode is sat on the System Menu screen, this setling will be either
“%rS0O; Low (% BL)" or “%rSO, Low (Abs)."

A CAUTION: A preset cannot be saved with %rSO, or %SpO-, low alarm limit settings

that are lower than the institution default settings. %rS0, and %SpO,, low alarm limits
that are lower than the institution defaults will be replaced in the preset with the
institution default setting(s).

A CAUTION: Verify all alarm settings and limits during system startup to ensure that they
are set as intended.

NOTE: The AUC will not calculate if the “%rSO, Low (% BL)" setting or “%rSO, Low (Abs)”
setting is OFF.

%rS0O, Low

When a case begins, the rSO, low alarm limit will be the “%rS0, Low” value in the selected
preset. During the case, the rSO, low alarm limit can be modified: however, the “%rSO2 Low”
setting is restricted by the device's defaults when saving a preset. The rSO; low alarm limit
cannot be saved with a value lower than the institution default setting.

31
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Unreliable Measurements
Undermine Confidence

Medical professionals need to make important
care decisions quickly. Knowing the oxygen
saturation levels in a patient's brain or other tissue
can make 3 critical difference.

Cerebral and tissue oximetry (rSO: or regional

oximetry), lets clinicians noninvasively monitor
patients at risk for compromised oxygenation.
It can be used to:

Monitor brain oxygen levels while patients are
under general anesthesia

Monitor tissue oxygen levels on 2 limb,
especially when a femoral artery is used for
access

Menitor brain oxygen levels during CPR

Reliable rSO- values can be difficult to measure with confidence. Factors from extraneous tissue to
ambient light to skin pigmentation can affect readings. Nonin regional oximetry technologies help
overcome these complications to consistently deliver measurements clinicians can trust.

Reliable Monitoring Solutions Work
Whenever and Wherever You Need Them

Built on the foundation of proven SenSmart

technology, Nonin cerebral and tissue oximetry . ; :

e : o ecie S Ions cal
systems provide responsive monitoring of adult, Undect O'debautra{ s q. .
pediatric, and neonate patients who are at risk compromise care and negatively
for compromised oxygen saturation to the brain impact patient outcomes*

or other tissues. Nonin solutions give clinicians
the information they need to inform treatment
decisions in multiple care environments.

“Mohandas B3, Jagadessh AM Vikram SE. Impact of monitoring cerebral srvgen saturation on

tre outcome of patients undergeing cpen heart surgery, Arn Card Angesth. 203 AprJum16/Z1102-5,




Advanced Technology
for Proven Performance

3.1

Oximetry equipment uses [Aearinfrared spectroscopy fo measure blood oxygenation levels in the
brain and other tissues. THGSE Measurements can be affected by factors such as extraneous tissue,
ambient light, variations in skin pigmentation, and the presence of myelin (in the case of infants and
neonates). Sensors with only one emitter are more vulneratle to errors as 2 result of these factors.

Dual Emitter, Dual Detector Architecture

Nonin technology uses two emitters and two detectors in each sensor, plus patented algorithms, to
create light paths through surface tissue and the cerebral cortex. This minimizes interference from
extraneous tissue, variations in skin pigmentation, and ambient light. The resulting measurements are
proven 1o be the industry's least affected by intervening tissue or surface effects.!

Nonin rSO, Competitors’ rSO,
Sensor Technology Sensor Technology

L

With two emitlers and two detectars, Nonin Competitors who use one emitter and two
celivers deep tissue readings with minimal signal detectors experience more interference.
contamination.

Sampling Rates and Display Update Speed

Nonin regional oximeters track changes in blood
oxygen saturation levels and display results
within two seconds. This provides fast, accurate
information to help clinicians make quick and
confident treatment decisions.

UPDATES WITHIN

Reliable measurements help medical
professionals provide responsive care

1. Davee SN, Srecolt HP Impzct of Eviracranial Comtarmination on Reglonel Ceresral Drygen Saturation
& Companson of Three Carebwral O rretry Techrologies. ane mnesiology. 2012; 116(41834—40,




