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Signal Extraction Technology:

1998

'Mﬂ In 1888, Diab ond Kiand ai Masimo Corporation invent Signal

\J Extraction Pulsas Oximetry, which enables the s of adaplise filter
technulogy o separate the arteriol signal from the non-arierial nofse {eg venous

_ Bl mevement daring metlonh The reault s the enly puls sximetry teclinelogy

that has been sclentibeally and clingally proven io be accurate during patlent

mntlen, and low perfusion, In 1538, Masimo unwelled this breakthrowgh technology
to the clinlelans As of teday, mors than 806 of the world's pulse oximetry

manufacturers have licensed Mosimo SET lechnology lo moke Signal Extraction

Pulse Oximetry avadlable o clinicisns worllwide.
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accurate during patient movement

accurate during low perfusion

designed for accurate monitoring during

intense ambient light and electrocautery interference

substantially eliminates false alarms

without sacrificing true alarms

reduces cost of care through reliable monitoring

and durable adhesive sensors
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Masimo Corporation has developed Signal Extraction™ light and electrocautery interference. As of

pulse oximetry. This remarkable new technology today, more than 60% of the world'z

enables the use of adaptive filters to separate the pulse oximetry manufacturers have licensed
arterial signal from the non-arterial noise, The Masimo SET® technology to make Signal Extraction
result is the only pulse oximetry technology that pulze oximetry available to clinicians worldwide.
has been scientifically and clinically proven to be Ower 40 clinical studies have been published and
accurate during patient motion and low perfusion. presented in internationally respected forums
This technology iz also designed to deliver superior documenting the significantly superior performance
performanee during conditions of intense amhbient of Masimo SET Pulse Oximetry.

motion and low perfusion study

Sp0,; Sp0,; Drop
Oximeter Sensitivity Specificity out
filsw'l 2% 97% 0.0%
Agilent Viridia 24 C 8% 0% 1.6%
Agilent CM3 Rev B T0% 83% A7%
Nellcor N-395 0% 3% 4.0%
Novamefrix MARS 40% 2% 2.4%

Barker SJ. Presented at the Society for Technologry in Anesthesia Anmal Mesting, January 2001,

“Pulse oximetry has been, at best, a fair weather friend.
With Masimo SET, pulse oximetry can become a foul weather
friend, providing useful clinical information during times
of crisis and when you need it most.”

H.J.C. Swan, Ph.D,, M.D.

Professor of Medicine, Emeritus
University of California, Los Angeles

“I saw and was conquered. I was not able to defeat the Masimo SET pulse
oximeter using all the motion and low pulse tricks I know. This technology
is most impressive and should be valuable in all oximeters.”

John Severinghaus, M.D.

Professor of Ancsthesiology, Fmeritas
University of California, San Francisco

“Masimo SET should become the ‘Dolby’ of pulse oximeters.”
Kevin K. Tremper, Ph.D, M.D.

Chairman, Department of Anesthesiology
University of Michigan
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How is Masimo SET®
technology different?

Conventional “red-over-infrared” based technologies
attempt to treat the symptoms; Le., mask or manage
the problem of false alarms via a decision matrix aimed
at detecting the presence of corrupt incoming
information. Masimo SET technology, on the other
hand, addresses the core problem, not the symptom, by
truly identifying and removing the noise contribution in

the detected red and infrared signals.

Masimo Signal Extraction Technology® begins with a
new understanding of how motion affects the tissue
and wenous blood. Conventional pulse oximeters
assume that arterial blood is the only bloed moving
{pulsating) in the measurement site. During patient
motion, however, the venous blood also moves, which
causes conventional pulse oximeters to under-read
because they can not distinguish between the arterial
and venous blood. Masimo SET signal processing
identifies the venous blood signal, izolates it, and,
using adaptive filters, cancels it. It then reports the

true arterial oxyvgen saturation.

Masimo SET consists of a breakthrough Discrete
Saturation Transform™ algorithm and a revolutionary
Low Naoise Optical Probe™ sensor design.

Discrete Saturation Transform
Algorithm

The DST™ algorithm has three facets: Reference Signal
Generator, Adaptive Filter, and Peak Picker. The
Reference Signal Generator builds a noise reference

from the incoming red and infrared signals for each

percent Sply, from 1 to 100 percent. The Reference
Signal Generator signal is passed through the
Adaptive Filter, which cancels the correlated
frequencies between the reference signal and the
ineoming infrared signal. If the frequencies between
the two inputs are all similar, the entire signal cancels
and a low energy output oocurs. If they are dissimilar,
a minimal amount of signal cancels and a high-energy
output is obtained. Energy output from the Adaptive
Filter is measured and plotted for all possible
saturations from 1 to 100 percent in 0.5 percent
increments every 0.4 seconds. During no motion, the
DST

algorithm generates one energy output pealk, but
generates several during motion. Because arterial bload
has the highest oxygen saturation the Peak Picker
algorithm displays the highest saturation peak as the

percent Spll; when the Masimo SET model is met.

Masimo SET pulse oximetry accurately caleulates
percent SpOg without first referencing the pulse rate,
whereas recognition of a stable pulse is a prerequisite
to conventional pulse oximetry. For more information
on Diserete Saturation Transform, see Masimo's
Technical Bulletin #1.

DST plot during motion at SpO, of 95%
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Low Noise Optical Probe (LN OFP7)

The LNOFP sensors are uniquely designed to assume Masimo SET pulse oximetry is
that noise, both physiclogical and non-physiological, will
o _ : a fundamentally advanced

be present. Unlike conventional pulse oximetry sensor
design, the photodetector is recessed in a cavity to method of acquiring, processing
minimize optical path length changes during motion.
and reporting arterial oxygen

The cavity is covered by a conformable adhesive that

allows the fleshy part of the digit to move in and out of saturation and P ulse rate.

the

Combining proprietary

eavity during motion, similar to shoek absorbers in
automobiles, In comparison, conventional sensors signa I processing a I gori thms

place the photodetector directly on the tissue. The . . . o
with innovative sensor dl‘h’lgrl,
LNOF design alse minimizes the effects of venous

blood movement at the monitored site due to motion. Masimo SET puls:t'. f_ll-\lmt‘-'l.l':'g—

Another advantage of the recessed photodetector and the enahbles ada I]‘t ive filters to work

overall shielded design iz that it is better protected from
in real time to accurately

ambient ight and electromagnetic noise.

LN OP design rd ir
++ report human physiology.
Masimo SET pulse oximetry systems
Recessed
Photo Detector . w
have been clinically proven
“Masimo SET is the first to virtually eliminate the

significant advancement in
pulse oximetry since the
introduction of pulse oximetry.
Masimo SET should clearly
become the new standard weak signal-to-noise situations.
for pulse oximetry.”

problems of motion artifact, low

peripheral perfusion and most

Steven Barker, Ph.D, M.D.

Prolessor and Chairman, Depd. of Anesthesiology
University of Arizona
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durable adhesive sensors

sensor rejuvenation feature

competitive sensor pricing

LNOP Adt

Adult Single Patient Adhesive Sensor

— 1
LNOF Pdt e o
PediatricfSlender Digit

Single Patlent Adhesive Sensor

e 3
LNOP MNeo B

Meonnatal Single Patient Adhesive Sensor

LNOP NeoPt 1

Sensitive Skin Meonatal Single Patient Adhesive Sensor

LNOP DCI LNOP DCIF
Reusable Finger Sensor Pediatric Rensable Finger Sensor

Masimo Sensor Patient Cable

A eamplete selection of single patient use, latex free
adhesive sensors 18 available for all patients from
adults to neonates. Reusable Adult and Pediatrc
finger clip sensors are also available for short-term
spot checking. In addition to improved performance
and competitive pricing, the single patient adhesive
sensors hi!‘-’f:’ Lt]l:' ﬁ.l”(.“-'r'iﬁ_}:[ lld.\'ll[]!'_lg‘:'!‘\- L}I.I.ll. Futher

helps to reduce costa:

Durability

The tape material used in Masimo LNOP adhesive
sensors is much more durable than that used in the
Nalleor digposable sensors. The result is a sensor that
can be removed and reapphied multiple times during

a patient’s stay.

Rejuvenation Feature

The adhesive used in the Masimo LNOP sensors has
a unique rejuvenation feature. Using an izopropyl
aleohol pad, the adhesive can be rejuvenated and the

effectiveness restored.

Increased Sensor Longevity

Az shown below, longevity etudies have been conducted
and the results show a nearly twe-fold increase in
durability with Mazimo LNOP zensors compared to

Mellcor disposable sensors.

Gmmﬂ Nallgor

Test Sensor LNOP-Nea MN-256

Average Sensor Life 11.1 days 5.7 days

% of Sensors Lasting
Throughout Patient Stay 81% 6%
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signalextraction FaUECE S S uN-14:1;

Radical as a Standalone Pulse Oximeter
Radical’s ightweight and rugged design, provides
continuous and reliable arterial exygen saturation

monitoring anywhere throughout the continuum of

care: in the ER, OR, ICU and recovery room, in any

specialty clinic, the general floor and home.

Radical as a Handheld Pulse Oximeter
The Handheld pulse oximeter easzily detaches from the
standalone unit as a full-featured Handheld pulse
oximeter to travel with the patient during hospital

transport providing continuous, seamless Masimo SET

performance.

IeJmpeg

Radical with SatS hare™ as an Upgrade
to Your Existing Validated* M onitor

Radical with SatShare interface upgrades existing
monitors to Masimo SET pulse oximetry. This unique
upgrade capability gives clinicians a quick, easy and
affordable way to upgrade their existing conventional

JJLLIH'; oximeters to Illl'IthiI:leLL1 SET [.IL'J'J.;.‘TJLLLLILL'L‘.

B
3

Contact Masimo for a list of the latest SatShare validated
multiparameter monitors which inelnde Datas =, Datex-Ohmeda,
GE Medieal Syatems. Hewlett-Packard Agilent/
Medical Systemes and Spacelabs Medical,

hilips, Siemens
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1935

Matihes devolaps first Z-wavelengih osr
L)y eturation meter with red and gresn
filiars, later switched ts red and infrared
filiara. First davics io mansurs O,

AT R |

1942

Millikss develaps egical blaad oaygan
swinration methel besuss Air Form
Nighter pilets wore blasking eut a3 high
0" dereas. Artarialicsd blosd in asr by

heuling, reimsd Uhe fsrm “oximalar”.

1949

Waod mlde pramira capaule 1o squess
Blosdd ot of ear 0 ohiein sare siiing in
an efTart 1o ehtein obeslete Oy mEnraton

walue whea blaed was Teadmitisd

Concapl similar 4o lodsy's comvunisansl
plee cximairy but suffered due io
umstable phetecells and Vight sources
Wat used linicaly

1981

In 18972 Acysgn st Nihen Kobden msms

’ xavvantional Pulss (eimpizy. Using the raim of
- vuud o fiefrared light abssrption of B pukating
.")/— i eyt Comaain el e b only artaried Slesd]
+ ! wihem the messring sibe, he sesld saloulein i
\ o without Howna
LS by Madleor wnd Cincsds ba 1BEL s introdised
I f i ny il b ik it g Wt ool tin g Sades (LKD)

Heserver, mokim, bew porfusion, slesirssrmiony
indarironce sad amblent Hght lmited e

alfectivensss of convestiom | pulse axinstry.

1964

@A animeter by ueleg sight wevalosgihs,
Commarsinlizsd by Howlest Packard, uie

wam limited ie pulmenary fuscion snd

shup laborstories doe ko ol mnd sz,

Instrumenis and sensors containing Maosimo SET technology are identified with the

st arel monitors o ensare accurate pulss oximetry when meeded moat,

Masimo SET logo. Look for the Masimo SET designation on both the @ j]2
gl

Masimo Corporation 2852 Kelvin Avenue [rvine, Californla 02614 Tel $40-250-0688 Fax 49-250-0686  wwwomasimocom

18 2001 el asrm Corporeion. Al rights reservesd. Masimo 52T LRNOS and ﬁ ame federaly megered radenaris of Masmo Comoraton Radieal Sigral Seractos, 05T are mademarks
of Memno Copontion CEISMART and CXYSEMNSOR are rademarks of Melcor Purtan Bennett, inc. Pleasanton, CA
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