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MULTIPLE WAVELENGTH SENSOR
ATTACHMENT

PRIORITY CLAIM TO RELATED
PROVISIONAL APPLICATIONS

[0001] The present application claims priority benefit
under 35 U.S.C. §119(e) to U.S. Provisional Patent Appli-
cation Ser. No. 60/657,596, filed Mar. 1, 2005, entitled
“Multiple Wavelength Sensor,” No. 60/657,281, filed Mar.
1, 2005, entitled “Physiological Parameter Confidence Mea-
sure,” No. 60/657,268, filed Mar. 1, 2005, entitled “Config-
urable Physiological Measurement System,” and No.
60/657,759, filed Mar. 1, 2005, entitled “Noninvasive Multi-
Parameter Patient Monitor.” The present application incor-
porates the foregoing disclosures herein by reference.

INCORPORATION BY REFERENCE OF
COPENDING RELATED APPLICATIONS

[0002] The present application is related to the following
copending U.S. utility applications:

App. Sr. No. Filing Date  Title Atty Dock.
1 11/##### Mar 1, 2006 Multiple Wavelength  MLR.O02A
Sensor Emitters
2 11/ttt Mar 1, 2006 Multiple Wavelength  MLR.O03A
Sensor Equalization
3 11/t Mar 1, 2006 Multiple Wavelength  MLR.O04A
Sensor Substrate
4 11/#Ht##H Mar 1, 2006 Multiple Wavelength ~ MLR.O05A
Sensor Interconnect
5 11/t Mar 1, 2006 Multiple Wavelength  MLR.O06A
Sensor Attachment
6 11488t Mar 1, 2006 Multiple Wavelength ~ MLR.O09A
Sensor Drivers
7 11/t Mar 1, 2006 Physiological MLR.O10A
Parameter Confidence
Measure
8 11/48#t#HH#  Mar 1, 2006 Configurable MLR.O11A
Physiological
Measurement System
9 11/ttt Mar. 1, 2006 Noninvasive Multi- MLR.O12A
Parameter Patient
Monitor
10 114 Mar 1, 2006 Noninvasive Multi- MLR.O13A
Parameter Patient
Monitor
11 1U/###### Mar. 1, 2006 Noninvasive Multi- MLR.O14A

Parameter Patient
Monitor

[0003] The present application incorporates the foregoing
disclosures herein by reference.

BACKGROUND OF THE INVENTION

[0004] Spectroscopy is a common technique for measur-
ing the concentration of organic and some inorganic con-
stituents of a solution. The theoretical basis of this technique
is the Beer-Lambert law, which states that the concentration
c, of an absorbent in solution can be determined by the
intensity of light transmitted through the solution, knowing
the pathlength d;, the intensity of the incident light I, ,, and
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the extinction coefficient ¢; ; at a particular wavelength A. In
generalized form, the Beer-Lambert law is expressed as:
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where u, , is the bulk absorption coeflicient and represents
the probability of absorption per unit length. The minimum
number of discrete wavelengths that are required to solve
EQS. 1-2 are the number of significant absorbers that are
present in the solution.

[0005] A practical application of this technique is pulse
oximetry, which utilizes a noninvasive sensor to measure
oxygen saturation (SpO,) and pulse rate. In general, the
sensor has light emitting diodes (LEDs) that transmit optical
radiation of red and infrared wavelengths into a tissue site
and a detector that responds to the intensity of the optical
radiation after absorption (e.g., by transmission or transre-
flectance) by pulsatile arterial blood flowing within the
tissue site. Based on this response, a processor determines
measurements for SpO,, pulse rate, and can output repre-
sentative plethysmographic waveforms. Thus, “pulse oxim-
etry” as used herein encompasses its broad ordinary mean-
ing known to one of skill in the art, which includes at least
those noninvasive procedures for measuring parameters of
circulating blood through spectroscopy. Moreover, “plethys-
mograph” as used herein (commonly referred to as “pho-
toplethysmograph”), encompasses its broad ordinary mean-
ing known to one of skill in the art, which includes at least
data representative of a change in the absorption of particu-
lar wavelengths of light as a function of the changes in body
tissue resulting from pulsing blood. Pulse oximeters capable
of reading through motion induced noise are available from
Masimo Corporation (“Masimo™) of Irvine, Calif. More-
over, portable and other oximeters capable of reading
through motion induced noise are disclosed in at least U.S.
Pat. Nos. 6,770,028, 6,658,276, 6,157,850, 6,002,952 5,769,
785, and 5,758,644, which are owned by Masimo and are
incorporated by reference herein. Such reading through
motion oximeters have gained rapid acceptance in a wide
variety of medical applications, including surgical wards,
intensive care and neonatal units, general wards, home care,
physical training, and virtually all types of monitoring
scenarios.

SUMMARY OF THE INVENTION

[0006] There is a need to noninvasively measure multiple
physiological parameters, other than, or in addition to,
oxygen saturation and pulse rate. For example, hemoglobin
species that are also significant under certain circumstances
are carboxyhemoglobin and methemoglobin. Other blood
parameters that may be measured to provide important
clinical information are fractional oxygen saturation, total
hemaglobin (Hbt), bilirubin and blood glucose, to name a
few.

[0007] One aspect of a physiological sensor that is adapted
to removably attach an emitter assembly and a detector
assembly to a fingertip, where the emitter assembly is



