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Obviousness over Diab, Benjamin, and Melby
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Light Control Film Improves

Diab’s Consistency and Accuracy
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Diab Describes an Optical Sensor with a Scattering Medium

Dr. Anthony’s Declaration

41. Diab describes an “optical probe for measurements™ (APPLE-1006,
Abstract) for use in “non-invasive energy absorption (or reflection)” detection
methods such as pulse oximetry. APPLE-1006. 3:12-43. The device includes a
“light source, such as an LED” and a “detector, such as a photodetector.” APPLE-
1006, 3:12-43. Diab’s light source includes, for example. two “LEDs 430a and
430b,” one which emits “red wavelengths™ and one which emits “infrared
wavelengths.” APPLE-1006, 18:8-22.

APPLE-1003,  41.

58.  Diab further describes the use of a scattering medium positioned over
the photodetector to provide an “improved optical signal-to-noise 1atio” by
minimizing the effects of local artifacts resulting from scattering as a result of
motion. Id.. 3:63-4:13. For example, Diab’s system can include a scattering
medium “between the material [being tested] and the photodetector.™ “result[ing]
in an improved optical signal-to-noise ratio.” Id.

APPLE-1003, ] 58.

TO PROCESSOR

APPLE-1006, FIGS. 24 (top, annotated), 25 (bottom).

5
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Diab Discloses Removing the Scattering Medium from its Photodetector

Diab Diab

In one preferred embodiment of the present invention, the LEDs 430a. 430b
chamber is filled with a scattering medium. The scattering
medium is advantageously formed of a conformable plastic
or a highly compressible material so that the material on
which measurements are to be made is not compressed upon
contact with the scattering medium. The scattering medium
helps to minimize the effects of local artifacts and pertur-
bations within the material. Thus, an increased optical
signal-to-noise ratio is observed. The scattering medium
also improves the optical coupling with the material.

In another preferred embodiment, the scattering medium
is interposed between the light source and the material, and Py
in yet another preferred embodiment, the scattering medium 100 -
is interposed between the light source and the material as ™ |
well as between the material and the photodetector. Each of ,_ __
these embodiments results in an improved optical signal-to- :/—\ | j«’”
noise ratio. : | | 120 (

APPLE-1006, 3:63-4:12.

\FA

Photodetector 426 DEM

726 TO PROCESSOR

F I SH APPLE-1006, FIGS. 24 (top, annotated), 4 (bottom). ©
!
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Benjamin Describes an Optical Sensor with Light Control Film

Dr. Anthony’s Declaration Benjamin

43.  Benjamin describes an improved “photoplethysmograph,” or device

Light Control Film 22

that uses a “light source and a specifically selected photo-sensitive cell that

responds to light absorbed by the arterial blood in the peripheral vascular bed over

which the sensor is placed.” APPLE-1007. 1:5-15. The photo-sensitive cell FIG. |
responds to the light absorbed by the blood such that the “amount of pulsating light
it registers 1s proportional to the amount of pulsating arterial blood™ within its field
= = Y AR RN
of detection and thus provides a measure of “pulsatile blood flow.” APPLE-1007. Photo-sensitive Cell 20  Light Source 18
1:5-15. In order to “improve the accuracy of the photoplethysmographic pickup of APPLE-1007, FIG. 1
the blood flow pulse.” Benjamin employs a “light control film™ to collimate light (as annotated at APPLE-1003, 1 61).

passing through and “thereby make the photosensitive cell...more nearly
dependent only upon the light beam directly reflected from the field being
measured.” APPLE-1007. 2:42-61. Such light films were “known in the art

and...commercially available.”

APPLE-1003, 7 43.

FISH.
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Light Control Film Improves Consistency and Accuracy

Dr. Anthony’s Declaration Benjamin

58.  Diab further describes the use of a scattering medium positioned over

SUMMARY OF THE INVENTION

It is the general object of this invention to provide
minimizing the effects of local artifacts resulting from scattering as a result of improvements in photoplethysmographs and, more
particularly, to improve the accuracy of the photople-
thysmographic pickup of the blood flow pulse. ,
medium “between the material [being tested] and the photodetector.” “result[ing] In accordance with one feature of the invention
means are provided for holding the operating point of
the photocell constant by overcoming the adverse af-

the photodetector to provide an “improved optical signal-to-noise ratio” by

motion. fd.. 3:63-4:13. For example. Diab’s system can include a scattering

in an improved optical signal-to-noise ratio.” Id

59.  Benjamin also recognizes the problem of variations in the amount of fects of the scattered light reaching the phOtOCCll. To
scattered light reaching the detector as well. APPLE-1007. 1:35-49. Benjamin this end, the amount of scattered light reaChln_g ﬂ‘_le
_ _ photocell can be made closer to constant by placing in
describes a device that “senses blood flow by means of a probe placed on the front of the ph otocell and light source a small pi ece of
surface of the skin of any part of the body.” APPLE-1007. 1:5-15. Benjamin’s light control film. This film has the effect of collimating

the light thereby to make the sensor more nearly de-
pendent only upon the light beam directly reflected
that responds to light absorbed by the arterial blood in the peripheral vascular bed from the pulsaﬁng blood field.

probe “contains a tny light senrce and a specifically selected photo-sensitive cell

over which the sensor is placed.™ Id., see also id.. 2:26-61. The motivating factor APPLE-1 007, 1:50-66.
behind Benjamin’s invention is that “variations in the amount of scattered light
reaching the photocell cause variations in the operating point of the photocell.”
which “adversely affects the accuracy of the measurement.” Id.. 1:35-49.
60.  As a solution. Benjamin identifies. as one of its main improvements.
the addition of light control film to stabilize the amount of scattered light that

reaches the detector:

F I S H APPLE-1003, ] 58-60. 8
A
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Benjamin would have Motivated Use of Light Control Film in Diab

Dr. Anthony’s Declaration

61.  Forexample, as shown in FIG. 1 of Benjamin, reproduced below, “a

light controel film 22 is mounted within the casing 12 to extend across the window

167 such that “the light emitted from the light source 18 passes through the light
control film 22 to the field to be measured and light is reflected from this field
back through the light control film 22 to the photo-sensitive cell 20.” Id., 2:26-61.
In further detail, the film “is known in the art and 1s commercially available.” and
“has the effect of collimating the light passing therethrough [sic] to thereby
make the photo-sensitive cell 20 more nearly dependent only upon the light beam
directly reflected from the field being measured.” Id.

62.  One of ordinary skill would have been motivated by the disclosure of
Benjamin to modify Diab’s sensor to include a light control film in place of Diab’s
scattering medium. Indeed. one of ordinary skill would have been motivated and
would have found it obvious to combine Diab and Benjamin to provide an optical
physiological sensor that reduces variations in the amount of light detected by the
photodetectors of the sensor in order to “collimat[e] the light emitted from the light
source and reflected back to the photo-sensitive cell.” which would lead to a more
consistent and accurate measurement of blood oxygen saturation. Id.: see, e.g.,
APPLE-1007, Abstract.

APPLE-1003, 1|1 58-60.

FIG. I 7777

Benjamin

Light Control Film 22
16, 22
" 12

20
18

410

|

Photo-sensitive Cell 20  Light Source 18
APPLE-1007, FIG. 1 (annotated).

In accordance with a feature of the invention, a light
control film 22 is mounted within the casing 12 to

-extend across the window 16. Accordingly, the light

emitted from the light source 18 passes through the
light control film 22 to the field to be measured and
light is reflected from this field back through the light
control film 22 to the photo-sensitive cell 20. The light
control film 22 is made of a 0.030 inch thick clear
cellulose acetate butyrate film. Light control film of
this type is known in the art and is commercially avail-
able, such as from the Edmund Scientific Company.
The light control film 22 has the effect of collimating
the light passing therethrough to thereby make the
photo-sensitive cell 20 more nearly dependent only
upon the light beam directly reflected from the field
being measured. Thus, the amount of scattered light
reaching the photo-sensitive cell is made closer to con-
stant. This serves to hold the operating point of the
photo-sensitive cell more constant which improves the
accuracy of the measurement. :

APPLE-1007, 2:42-61.

FISH.
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Light Control Film Improves Diab’s Consistency and Accuracy

Dr. Anthony’s Declaration Diab (top) and Benjamin (bottom)
64, One of ordinary skill would have understood that the beneficial effects LEDs 430a. 430b

of a particular component as used within Benjamin's system would have applied in

: _ : - / ight Control Fi
a predictable manner to Diab’s system. For example. both Diab and Benjamin ngh Control Film
|- 4306
describe photoplethysmograph (PPG) devices and relate to reducing the effects of
noise in detected signals resulting from describes a pulse oximeter. which 204
) . et 550
measures oxygen saturation level (Sp0:) and is also a PPG. APPLE-1006. 17:62- 530 Are
18:22. Diab’s device can measure the change in the volume of arterial blood with w
each pulse beat, and while it 1s more complex than Benjamin's device. it operates
. . . . ; C
according to similar principles. Thus. one of ordinary skill would have understood Pholodetecto r 426 DEMSEEU«TOR

that Benjamin's teachings as applied to its own system and resulting advantages

would have been clearly applicable to Diab as well. One of ordinary skill would

APPLE-1006, FIG. 24 (annotated).

would have been motivared to use the well-known component of a light control

film to cause Diab’s pulse oximeter to include such features to achieve the

Light Contrel Film 22
predictable benefits offered by Benjamin’s description of the same. Id.: see. e.g.

APPLE-1006. 3:63-4:13; APPLE-1007. 1:5-49, 2:26-61. Indeed. one of ordinary 7“

skill would have had a reasonable expectation of success in making this

FIG. L

modification, and would have reasonably expected to reap benefits of collimating

light on its way to the detector “to thereby make the photo-sensitive cell...more

nearly dependent only upon the light beam directly reflected from the field being

Photo-sensitive Cell 20  Light Source 18
APPLE-1007, FIG. 1 (annotated).

measured.” APPLE-1007. 2:42-61. Diab and Benjamin describe the same types of

F I S H APPLE-1003,  64.
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Melby Describes Details of Light Control Film

Dr. Anthony’s Declaration

44. Melby, a patent from nearly 30 years ago and almost 6 years prior to
the Critical Date, assigned to the Minnesota Mining and Manufacturing Company

(3M), discloses a light control film. or a “louvered plastic film.” APPLE-1008,

APPLE-1003, 7 44.

70.  Asshown in FIGS. 1 and 2 (reproduced below). Melby explains the
mechanism by which the louvers control light. Melby teaches that “a louvered
plastic film has a plurality of clear regions separated by louvers.” where each
louver has “a central region with a relatively high coefficient of extinction and
outer regions. adjacent said clear regions. having relatively low coefficients of
extinction.” APPLE-1008, 3:1-8.

APPLE-1003, { 70.
this type is known in the art and is commercially available™). A POSITA would

have been motivated to make this modification to further increase the directionality
of the light signal received in the combined device. thereby leading to a device that

is less susceptible to the influence of ambient light and thus provides more accurate

readings. Id.. 3:65-4:10.

APPLE-1003, ] 69.

Melby
»

z:.” /M /2
o

R

FISH.
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APPLE-1008, FIGS. 1, 2.
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Dr. Anthony’s Declaration

Indeed. Benjamin teaches that light control film was “known in the art

readings. Id.. 3:65-4:10.

F I S H APPLE-1003, { 69.
.

would have recognized that Melby’s film could be used in the Diab/Benjamin

device to control light such that only light originating from the direction of the

3:1-9. 3:46-4:52. One of ordinary skill would have found it obvious to look to

Melby for details regarding the implementation of the light control film. Id.

and...commercially available.” APPLE-1007. 2:42-61. Incorporating Melby’s

been obvious to one of ordinary skill because doing so entails the use of known

solutions to improve similar systems and methods in the same way. One of

this type is known in the art and is commercially available™). A POSITA would

73.  Thus. one of ordinary skill viewing the disclosure of Diab/Benjamin

light emitters reaches the detector. APPLE-1007, 2:42-61: APPLE-1008, Abstract,

details regarding the implementation of Benjamin’s light control film would have

APPLE-1003, 1|1 72-73.

have been motivated to make this modification to further increase the directionality
of the light signal received in the combined device. thereby leading to a device that

is less susceptible to the influence of ambient light and thus provides more accurate

Photodetector 426

|~ 4305

"”40‘ S50
II iﬂa
SYNC
DEMODULATOR

The POSITA would have Incorporated Light Control Film into Diab

/ Light Control Film

APPLE-1006, FIG. 24
(as annotated at APPLE-1003, [ 74).

12

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

12




Incorporation of Light Control Film
is Consistent with Diab’s Teachings
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DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 13



Diab Seeks Improved Optical Signal-to-Noise Ratio

w)

iab
In one preferred embodiment of the present invention, the
chamber is filled with a scattering medium. The scattering
the combination provides “an optical physiological sensor that reduces variations in medium is advamagcously formed of a conformable plastic
or a highly compressible material so that the material on
which measurements are to be made is not compressed upon
the light emitted from the light source and reflected back to the photo-sensitive cell.” contact with the scat:tcxing medium. The scattcring medium
helps to minimize the effects of local artifacts and pertur-
bations within the material. Thus, an increased optical
explicitly seeking to scatter light as the critical teaching of Diab would make signal-to-noisc ratio is observed. The scattering medium
also improves the optical coupling with the material.
In another preferred embodiment, the scattering medium
direction. is interposed between the light source and the material, and
in yet another preferred embodiment, the scattering medium
Paper 12 (POR), 30-31. s interposed between the light source and the material as
well as between the material and the photodetector. Each of
these embodiments results in an improved optical signal-to-
the light control film of Benjamin. the modified optical probe would no longer noise ratio. :

Patent Owner’s Response

In combining Diab and Benjamin, the Board accepted Apple’s assertion that

the amount of light detected by the photodetectors of the sensor in order to collimate

Institution at 18. However, neither Apple nor the Board explains why a POSITA

modifications to eliminate this core feature and cause the light to be uniform in

Specifically. were a POSITA to replace the scattering medium in Diab with

scatter light across the photodetector to decrease the effect of motion artifacts. See APPLE-1006. 3:63-4:12.

EX1006 at 3:4-8. 20:9-12: EX2001 9 75. To the extent Apple suggests Diab and

Paper 12 (POR), 31.

FISH. -
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Diab Discloses Use of a Scattering Medium at its LEDs

Petitioner’s Reply Diab

LEDs 430a, 430b

direction.” See id., 30-31. Masimo argues that this purportedly “critical teaching”
of Diab is its “scattering medium. ..interposed between the™ user tissue “and the

photodetector.” which the Petition proposes replacing in the combination. See id.,
29-31: APPLE-1006. 4:8-10. But Diab explicitly discloses examples in which the

scattering medium is “interposed” only “between the light source and the” the user

\FA

tissue. and describes these examples as “result[ing] in an improved optical signal-

to noise ratio.” APPLE-1006. 4:6-12. Accordingly. based on Diab’s explicit Photodetector 426 DEM

disclosure. Masimo’s argument fails.
| 7124

Diab  Paper 17 (Pet Reply), 1-2. 100~ 130
In another preferred embodiment, the scattering medium - -

is interposed between the light source and the material, and :/_\ | Az
in yet another preferred embodiment, the scattering medium ] L (
is interposed between the light source and the material as 1712
well as between the material and the photodetector. Each of 170
these embodiments results in an improved optical signal-to- N
noise ratio.

- ‘B- 774
APPLE-1006, 4:6-12. TO PROCESSOR

F I SH APPLE-1006, FIGS. 24 (top, annotated), 4 (bottom). °
!
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Incorporation of Light Control Film Improves Signal-to-Noise Ratio

’ H .
Dr. Anthony’s Declaration Diab
28.  The detected signal may include signal and noise from. for example.
LEDs 430a, 430b
ambient light or motion induced artifacts. It has been long recognized that noise /
sources such as stray and ambient light and movement of the subject corrupt the L]ghl Control Film
|- #3705
information that is obtained from non-invasive optical biosensors. Motion artifacts
arise from kinematic variations, variable mechanical forces. changes in the L04
il 550
coupling of the sensor to the subject, local variation in patient anatomy, optical 530
oP
properties of tissue due to geometric realignment or compression, or combinations AMP
of these effects. g
Photodetector 426 4y
APPLE-1003,  28. otodaetector «- DEMODULATOR
73.  Thus. one of ordinary skill viewing the disclosure of Diab/Benjamin
would have recognized that Melby’s film could be used in the Diab/Benjamin APPLE-1006, FIG. 24

(as annotated at APPLE-1003, [ 74).

device to control light such that only light originating from the direction of the

light emitters reaches the detector. APPLE-1007, 2:42-61; APPLE-1008, Abstract,
APPLE-1003, 1 73.

this type is known in the art and is commercially available™). A POSITA would

have been motivated to make this modification to further increase the directionality

of the light signal received in the combined device. thereby leading to a device that

is less susceptible to the influence of ambient light and thus provides more accurate

readings. Id.. 3:65-4:10.

F I S H APPLE-1003, { 69.
)
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Incorporation of Light Control Film

Reduces Noise from Ambient Light

FISH.
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Light Control Film Reduces Ambient Light at Photodetector

Patent Owner’s Response

A POSITA would have also understood that the proposed modifications
would cause Diab to perform worse. EX2001 9 80. For example. the combination
of Diab’s absorbing chamber wall and Melby’s light control film would reduce the
total light received by the photodetector 426. Id. As indicated by the arrows below,
the carbon black layers absorb at least some of the light approaching Melby’s film
from a direction that would pass through the transparent layers 12. Jd. Adding

Melby’s film to Diab would make the signal more difficult to interpret. Id.

Paper 12 (POR), 35.

F I SH APPLE-1008 (Melby), FIG. 1 (as annotated at POR, 36) 18
)
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Light Control Film Reduces Noise from Ambient Light

—
Petitioner’s Reply Melby

Masimo argues that “the combination of Diab’s absorbing chamber wall and “ / /:4
Melby’s light control film would reduce the total light received by the ( f ‘2 zt“"A" 2 ;Z
photodetector 426™ and “make the signal more difficult to interpret.” POR. 35. As {
explained in the Petition. in the combination. the light control film blocks ambient L

light (7.e.. light that has not passed through the tissue). Petition. 19-29. This

ambient light is noise not signal. because it cannot be used to calculate oxygen

APPLE-1008, FIG. 1.
saturation. See Petition. 22: APPLE-1006. 17:62-18:22 Thus. even if the “total

Diab
LEDs 430a, 430b

light received by the photodetector 426 were reduced by the introduction of the
light control film. much of the light constituting the reduction would be ambient . )
Light Control Film
light. thereby increasing the signal to noise ratio and. contrary to Masimo’s

argument, making the signal easier to interpret. See Petition, 28; APPLE-1008,

3:65-4:10; APPLE-1003. [0069]-[0073]. Accordingly. Masimo's argument fails.

Paper 17 (Pet. Reply), 2.

Photodetector 426 DEMODULATOR J

APPLE-1006, FIG. 24.

FISH. s
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Light Control Film Improves Signal-to-Noise Ratio

Dr. Anthony’s Declaration Diab

69.  Also in the combination. Melby describes a light control film that can LEDs 430a, 430b

N

be used with the combined Diab/Benjamin system. In further detail, Melby Light Control Film
describes a “louvered plastic film [that] has lonvers including central regions with

a relatively high coefficient[] of extinction and outer regions with relatively low

250

coefficients of extinction.” APPLE-1008. Abstract. Melby is a 3M patent that

'F'

describes a commercially available louvered light film made of “cellulose acetate

o A6 SYNC
butyrate (CAB)”. See. e.g.. APPLE-1007. 2:42-57 (describing light control film Photodetector 426 DEMODULATOR ’__[
made of “cellulose acetate butyrate film™ and stating that “[1]ight control film of
this type is known in the art and is commercially available™). A POSITA would APPLE-1006, FIG. 24

(as annotated at APPLE-1003, ] 74).

have been motivated to make this modification to further increase the directionality

of the light signal received in the combined device. thereby leading to a device that
1s less susceptible to the influence of ambient light and thus provides more accurate
readings. Id.. 3:65-4:10.

APPLE-1003, ] 69.

FISH. -
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Regulatory Approval Processes would not have
Dissuaded the POSITA from Improving Diab

FISH.
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Masimo’s Relied-Upon Reference is Irrelevant

Patent Owner’s Response Ex. 2005
Combining Melby’s light control Pulse Oximeters - Premarket

Notification Submissions [S10(k)s]
Guidance for Industry and
Food and Drug Administration

significant change or modification (from its currently cleared configuration) that Staff

film with Diab’s sensor introduces a component in Diab’s light path. EX2001 § 86.

FDA Guidance explains that a pulse oximeter system “that has undergone a

Document issued on: March 4, 2013

could significantly affect the safety or effectiveness of the device™ requires a new This dicuiient sipesseas Noiiuvssive Pulic Oxiiitss Gencral Ghidasise
Document, September 7, 1992

510(k). EX2005 at 5. Examples of significant modifications include: The-draftof this docament was issucd on July 13,2007,
. o % - 5 For questions regarding this document contact Neel Patel at 301-796-5580 or
« significant electro-optical sensor modifications (e.g.. component or neel patel@fda his gov.
bandage material in the light path, extensive re-design where a device Cd“"'”"‘-%
DR

is miniaturized): or

« significant SpO: algorithm modifications.

Ex. 2005, 1.
Id

Without a compelling motivation to modify Diab’s optical system. a POSITA
would not risk the costly and time-consuming drawbacks of updating the calibration

curve and preparing a new 510(k) submission. EX2001 87.

Paper 12 (POR), 37-38.

FISH. -
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Petitioner’s Reply

Masimo argues that the Diab-Melby-Benjamin combination would not have
led to predictable results because “the FDA considers introducing a component in
the light path a significant modification that should undergo further regulatory
review.” POR, 37-38. For support. Masimo and cites to a document (Ex-2005) it
refers to as “FDA Guidance.” which is dated “March 4. 2013.” See Ex-2005, 1:
POR. Exhibit List (confirming March 2013 date for Ex-2005). As noted in the
Petition, the '994 patent claims an earliest priority date of June 18. 1999 (the
“Critical Date™). See APPLE-1001, Face: Petition, 1. Masimo fails to explain
what relevance. if any. this purported FDA Guidance document from over a
decade after the Critical Date of the "994 patent has to the present obviousness

analysis.

FISH.

Masimo’s Relied-Upon Reference is Irrelevant

Ex. 2005

Pulse Oximeters - Premarket
Notification Submissions [S10(k)s]

Guidance for Industry and
Food and Drug Administration
Staff

I Document issued on: March 4, 2013 I

Document issued on: March 4, 2013

Paper 17 (Pet. Reply), 2-3.

Ex. 2005, 1 (annotated)

23
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Masimo’s Relied-Upon Reference is Irrelevant

Petitioner’s Reply Ex. 2005
Even if the FDA Guidance cited by Masimo were from the relevant Pulse Oximeters - Premarket
timeframe for our present analysis (which they are not), Masimo cites no case law Notification Submissions [SIO(k)S]
or other authority standing for its proposition that the possibility of burdensome or Guidance for IIldllStl‘y and
Food and Drug Administration

expensive regulatory processes can dissuade a POSITA from arriving at a claimed

Staff

mvention. See POR. 37-38. Petitioner is similarly unaware of any authority Dicient issted onsMareh 42013

endorsing such an approach. And because obtaining regulatory approval is neither Ex. 2005. 1
a requirement for patentability. nor recited as an element of the present claims. it

seems irrelevant to the issue of whether claim 15 is unpatentable.

Paper 17 (Pet. Reply), 3.
Dr. Anthony’s Declaration

this type is known in the art and is commercially available™). A POSITA would

have been motivated to make this modification to further increase the directionality

of the light signal received in the combined device. thereby leading to a device that
15 less susceptible to the influence of ambient light and thus provides more accurate

readings. Id.. 3:65-4:10.

F I S H APPLE-1003, 1 69. 24
.
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Obviousness over Webster and Melby
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Light Control Film Improves Webster’s

Consistency and Accuracy

FISH.
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Webster Recommends Protecting Detectors from Ambient Light

Dr. Anthony’s Declaration

To the extent the preamble is limiting. in the combination, Webster describes
devices known as “pulse oximeters,” which provide “an empirical measure of
arterial saturation.” APPLE-1010, 13. These devices operate by shining “light of
two wavelengths through a tissue bed such as the finger or earlobe and measures

the transmitted light signal.” Id.

APPLE-1003, {] 76.

77.  In further detail. and as shown in FIG. 7.1 of Webster, reproduced
above, Webster explains that the “probe of a pulse oximeter consists of #wo LEDs
of selected wavelengths and a detector.” APPLE-1010. 86. The LEDs can emit
wavelengths of. for example, “660 nm and 940 nm.” and “the detector vsed is a
photodiode.” Id. Because light from the LEDs *“is partially reflected. transmitted,
absorbed. and scattered by the skin and other tissues and the blood before it
reaches the detector.” reducing the amount of light that eventually reaches the
detector, the assembly “must be protected from the ambient light for the
wavelengths to which the photodiode is sensitive.” Id. Because the pulse oximeter
“uses two specific wavelengths, spectral response, or the relative response of the

device to different wavelengths must be considered.” Id., 71.

Webster

Light Emission Device

N/

Photodiode

Light Sensitive
Detector

APPLE-1010 (Webster), FIG 7.1
(as annotated at APPLE-1003, {[ 76)
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Melby’s Light Control Film Controls Ambient Light

Dr. Anthony’s Declaration Melby (top) and Webster (bottom)
»
94.  Webster proposes that. in order to “minimize the effects from light 4 r’'d p!
" 22~ e 2

other than the optical signals of interest.” “some type of Zight filter” can be placed

over the detector. APPLE-1010. 79.

T 7 v L T
B L) LB 20, 2

wavelengths to pass through the filter.” Id. Webster contemplates that in order for Fi ? 4

the pulse oximeter device to function effectively. “most of the light being APPLE-1008, FIG. 1.

Light Emission Device

transmitted from the LEDs must not reach the photodiode unless it has passed

through tissue containing arterial blood.” Id.

APPLE-1003, 1 94.

100. Thus. one of ordinary skill viewing the disclosure of Webster would
have recognized that Melby’s film could be used in the Webster device as the

“light filter™ to control light such that only light originating from the direction of

the light emitters reaches the detector. APPLE-1010. 79.

Photodiode

Light Sensitive
Detector

F I SH APPLE-1010, FIG 7.1. 28
\

APPLE-1003, { 100.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 28



Melby’s Light Control Film Improves Webster’s Signal-to-Noise Ratio

Dr. Anthony’s Declaration Combination of Webster and Melby

101. One of ordinary skill would have been motivated by Melby to include

Light Emission Device

a light control film in the sensor described by Webster. Indeed. one of ordinary

skill would have been motivated and would have found it obvious to combine

Webster and Melby to provide a pulse oximeter that “minimize[s] errors” by

limiting “the light reaching the photodiode to that which has traveled through
Light Control Film

-

tissue containing arterial blood.” APPLE-1010. 79.

APPLE-1003, { 101.

104. Indeed. one of ordinary skill would have understood that a light

Light Sensitive

control film placed over the detector could thus accept light from the light emission Detector

device from a particular direction based on the angle of the louvers within the light APPLE-1010, FIG. 7.1
(as annotated APPLE-1003, q[ 103).
control film. Zd. As described above, the light from pulse oximeter emitters is

directed at, for example. “the tissue of the finger” of a subject (APPLE-1010, 87)

and “travels through the tissue, and is detected at the photodiode.” Id., 88. Thus,

APPLE-1003, { 104.

FISH. -
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Incorporation of Light Control Film is
Consistent with Webster’s Teachings

FISH.
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Patent Owner’s Response

Apple argues a POSITA would have recognized that Melby’s film. which is
used with automobile control panels (EX1008 at 2:9-12). “could be used in the
Webster device as the ‘light filter’ to control light such that only light originating
from the direction of the light emitters reaches the detector.” Pet. at 42.
Accordingly. Apple conflates Webster's wavelength filter. one component. with the
optical effect of the barrier. a different component. Thus. a POSITA would have
had no motivation to position Melby’s light film over the detector. which like
Webster’s barrier blocks light from reaching the detector.

Accordingly. Webster’s light impervious barriers—not Webster’s light
filters—"Timit the light reaching the photodiode to that which has traveled through
tissue containing arterial blood.” EX1010 at 79: EX2001 97 94-99. And Webster’s
light impervious barriers are not over the detector. putting them over the detector

would make the detector non-functional.

Paper 12 (POR), 37-38.

FISH.

Webster Proposes Limiting Unwanted Light Incident on the Detector

Dr. Anthony’s Declaration

93.  Webster describes the importance of preventing light other than the
actual signals of interest (e.g.. light that has passed through the tissue carrying
pulsing blood) from reaching the detector. APPLE-1010. 95. FIG. 7.13.

94.  Webster proposes that. in order to “minimize the effects from light
other than the optical signals of interest.” “some type of light filfer” can be placed
over the detector. APPLE-1010. 79. Using a light filter allows “light of
wavelengths of interest to pass through the filter but does not allow light of other
wavelengths to pass through the filter.” Id. Webster contemplates that in order for
the pulse oximeter device to function effectively. “most of the light being
transmitted from the LEDs must not reach the photodiode unless it has passed
through tissue containing arterial blood.” Id. Indeed. Webster warns that in
order to “minimize errors, the pulse oximeter designer must attempt to limif the
light reaching the photodiode to that which has traveled through tissue
containing arterial blood” and suggests the use of “[Ifight impervious barriers
should be placed between LEDs and the photodiode in all areas where the emitted

light could reach the photodiode without passing through tissue.” Id.

APPLE-1003, { 93-94.
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Webster Proposes Decreasing Angle of Incidence to the Detector

—
Webster

Since this is a system with an optical interface, it is important to minimize the
effects from light other than the optical signals of interest. One way to minimize
unwanted light incident upon the detector is to place some type of light filter over
the detector. This allows light of wavelengths of interest to pass through the filter
but does not allow light of other wavelengths to pass through the filter. For the
pulse oximeter to work effectively, most of the light being transmitted from the
LEDs must not reach the photodiode unless it has passed through tissue containing
arterial blood.

6.3.2 Optical interference

To minimize errors, the pulse oximeter designer must attempt to limit the light
reaching the photodiode to that which has traveled through tissue containing
arterial blood (Nellcor 1993). This can be accomplished through thoughtful
LED/photodiode placement. Light impervious barriers should be placed between
LEDs and the photodiode in all areas where the emitted light could reach the
photodiode without passing through tissue (New and Corenman 1987). Two
additional measures can be taken to ensure this (figure 6.6). One is to decrease
the angle of incidence to the photodiode. The second is to coat the housing around
the photodiode with a material that does not scatter or reflect light.

There are two types of optical interference that may cause problems for the
photodiode. The first is excessive ambient light.

APPLE-1010 (Webster), 79
cited and quoted at Petition, 39).

F I S H ( See also Pet. Reply, 4-5. 32
)
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Melby’s Light Control Film Decreases Angle of Incidence to the Detector

Petitioner’s Reply

42-46 (Sections C.1. C.2). But the Petition merely relies on the explicit disclosure
of Webster. See Petition, 39. For example, Webster states that “it is important to
minimize the effects from light other than the optical signals of interest.” APPLE-
1010, 79. ““One way to minimize unwanted light incident upon the detector is to
place some type of light filter over the detector.” Id. Webster describes that one
type of “unwanted light” that should be minimized is “ambient light"—which is

the type of light the light control film of Melby is designed to minimize. See id.:

APPLE-1008. Abstract. 3:1-8. 3:46-4:25. FIGS. 1-2: Petition. 39-44: APPLE-1003.

[0092]-[0105].

Masimo’s arguments appear to characterize Webster as requiring a
wavelength filter. when in fact Webster’s disclosure provides this only as one
example mechanism for limiting unwanted light. See APPLE-1010. 79. Webster
even makes clear that it requires no such thing. stating that such wavelength filters
“do not appear to be used much in actual pulse oximetry designs.” Id. Thus.
Masimo’s arguments mischaracterize Webster’s disclosure and fail to address the

Petition arguments.

FISH.

Pet. Reply, 4-5.

Dr. Anthony’s Declaration

104. Indeed. one of ordinary skill would have understood that a light

control film placed over the detector could thus accept light from the light emission
device from a particular direction based on the angle of the louvers within the light
control film. Jd. As described above, the light from pulse oximeter emitters is
directed at, for example, “the tissue of the finger™ of a subject (APPLE-1010, 87)
and “travels through the tissue. and 1s detected at the photodiode.” Id.. 88. Thus,
in the combination, one of ordinary skill would have understood Webster to render
obvious light that originated from a general direction of the light emission devices,
transmitted through body tissue carrying pulsing blood. In the combination, one of
ordinary skill would have understood the light control film to restrict the amount of
light that reaches the detector from a particular direction, and therefore that the

louvers accept the light when the sensor is properly applied to the patient’s body.

APPLE-1003,  104.
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Obviousness over Fine

FISH.
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Fine’s Complexity and Price are Irrelevant

|
Petitioner’s Reply

Masimo argues that “Fine’s expensive and complex fetal sensor design
would not form the basis for a POSITA looking to design a pulse oximetry sensor.”
POR, 47 (Section C.1). But regardless of how “complex™ or “expensive” Fine’s
invention would be to implement. Fine’s disclosure is nonetheless prior art with
respect to the 994 patent. See Raytheon v. General Electric, 993 F. 3d 1374, 1380
(Fed. Cir. 2021) (A reference “is prior art for all that it teaches.”) (quoting
Beckman Instruments v. LKB Produlkter, 892 F.2d 1547, 1551 (Fed. Cir. 1989)).
Masimo does not cite. and Petitioner is not aware of. any authority for

disqualifying a prior art reference from an obviousness analysis due to its

complexity or the cost to implement the invention it describes. Accordingly. these

arguments fail.

Pet. Reply, 5.

FISH. -
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Fine’s Optical Fiber Bundles Teach the Claimed Louvers

Petition Fine
Fine describes sensor “for optical blood oximetry™ that uses “two point-like Photodetectors 94,
95
: . e . o s - = e =
light emitters positioned in the center of the device” and in proximity to “annular /o - /97
. - : - PROBE [t .i awaos | [aib |
detector terminals™ that lead to detectors such as “photodiodes.” APPLE-1009, ! s lis s | "[convertEr
1 W
1 2 93
Abstract. Light Sources!92, 93 colﬁ%ﬁen

101

Fine’s sensor is applied to a subject’s skin and illuminates tissue “via the —
- DISPLAY

i
1
light emitting terminal by the two light sources” such that the light is “absorbed i

and partially reflected by the tissue and the pulsatile changes of the light APPLE-1009, FIG. 7
(as annotated at Petition, 45)
absorption” within the portion of the tissue that is illuminated. APPLE-1009, :

16:17-26. The intensities of integral light signals received by the two light detector

terminals can be used to determine “a degree of attenuation of the light” within the

tissue and parameters such as “the oxygen saturation of the blood in the tissue.”

. e . - 11}
Id., 16:26-30. Fine uses optical fiber bundles that ““constitute first and second _l__
detector terminals™ for the sensor to direct the light to the detectors. APPLE-1009,

16:31-17:5. The oblique cut of the ends of the fibers define the scope of the

direction of light (annotated in yellow) that will reach the detectors at the other end

of the fibers. APPLE-1009, 17:21-18:7, 18:7-18: APPLE-1003. [0107]-[0108]

F I SH Petition, 45-46. APPLE-1009, FIG. 2. 36
\
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Fine’s Optical Fiber Bundles Teach the Claimed Louvers

Petitioner’s Reply Fine

As explained at length in the Petition. “Fine’s fiber bundles 63 and 64 teach

. " - 3 . > 73 . Scope of Vision of
a plurality of louvers positioned over its detector that accept light from the LEDs Fiber 70

75
originating from the LEDs through tissue.” See APPLE-1009, 16:31-17:5: = /
] ]

Petition, 54; APPLE-1003, [0126]. The Petition explains that each fiber in the \
bundles “terminate[s] with an oblique cut.” APPLE-1009. 17:14-18: Petition. 54. \ -
Due to the oblique cut on the end of the fiber. “the specular reflection and shunted Fig.5
light which mostly come to the 30 surface 72 from left of the ray 74 will not be

perceived by the detector.” while light arriving from the reflective deep layers of

Scope of Vision of
Fiber 80

the tissue in directions substantially perpendicular to surface 71 in a rather wide
area confined between rays 74 and 75 will be perceived by the detector. See ; ]
APPLE-1009. 17:28-18:1: Petition, 55-56: APPLE-1003. [0128]. This is shown in
the following annotated FIG. 5 from Fine included in the Petition:

Pet. Reply, 6. Fig.6

APPLE-1009, FIGS. 5,6
(as annotated at Petition, 56, 72)

FISH. "
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Dr. Anthony’s Declaration

130. One of ordinary skill would have understood that each of Fine’s fibers
in its fiber optic bundle is connected to its detectors. and thus is positioned over a
light detector of Fine’s probe. Indeed. one of ordinary skill would have recognized
that each of the separate fibers within the fiber optic bundle 57 acts as a louver
positioned over a light detector of Fine's probe. For example. one of ordinary skill
would have understood fibers 70 and 80 to teach separate louvers because the walls

of the fibers serve to direct light and confrol the scope of vision of the fibers.

FISH.

Fine’s Optical Fiber Bundles Teach the Claimed Louvers

Fine

70
73 Svmpe of Vision of
Fiber 70

APPLE-1003, q 130.

APPLE-1009, FIGS. 2, 5 (annotated). 38
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Obviousness over Fine, Benjamin, and Melby

FISH.
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Masimo Mischaracterizes the Proposed Combination

Petitioner’s Reply ine

Masimo argues that the Petition proposes “implement[ing] a light control

film over Fine’s detectors 65 at the termination of the optical fibers 63. 64, and

indicates this supposed location of the light control film with a red arrow in the

following annotated FIG. 4 from Fine in the POR. POR. 53: see APPLE-1038.

53:5-56-14:

In fact. the Petition proposes incorporating the light control film not at the

AL
i

| 60
e s . o - : N
“termination” of the fibers as Masimo states. but at the origination side of the fiber Fiber Optics e 82
ig.
(i.e.. the green arrow in the above figure). See Petition, 67. Specifically. the APPLE-1009, FIG. 4

. (as annotated at POR, 53).
Petition states that “a POSITA would have understood that the fibers could thus

. . - . . o 70
accept light from the light emission device from a particular direction based on the . Scope of Vision of
73 : :
5 . Fiber 70
angle of the louvers within the light control film.” Id. Thus. in the combination. 75
. /

the light control film is implemented at the originating side of the fibers (i.e.. 71 s &\
/////=

where the fibers “accept™ light). not at the “termination™ of the fibers near the \ o
detector as Masimo argues. 1d. P

Pet. Reply, 8-9. Fig.5

F I S H APPLE-1009, FIG. 5 (annotated). 40
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Overview of the '994 Patent

FISH.
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57) ABSTRACT

The present invention provides a number of improvements
that can be incorporated inlo a pulse oximeter probe to detect
when a probe has become dislodged from a patient and/or to
prevent a probe-off condition. A probe-off condition oceurs
when the optical probe becomes partially or completely
dislodged from the paticnt, but continues to detect an AC
signal within the operating region of the pulse oximeter. Tn
one aspect, the present invention provides electrical contacts
that contact the skin of a patient when the probe is properly
attached. In another aspect, the present invention provides a
number of louvers placed in front of the sensor’s photode-
tector to filter ont oblique light rays that do not originate
from a point in front of the detector. Accordingly, if the
emitier and photodetector are not properly aligned, the
photodetector will not produce a signal within the valid
operating range of the pulse oximeter. In accordance with a
method of the present invention the pulse oximeter c:
sound an alarm or display a waming if it delermincs that the
probe is not properly attached 1o the patient.

18 Claims, 15 Drawing Sheets

APPLE 1001

IPR2020-01526, APPLE-1001

F I SH (U.S. Patent No. 6,771,994)(“994 Patent”).
L )

+ The 994 Patent’s earliest effective filing
date is June 18, 1999.

 The 994 Patent includes 18 claims, of
which claims 1, 9, 15, and 16 are
independent.

* Independent claim 15 recites:

“A sensor which generates at least first and
second intensity signals from a light-sensitive
detector which detects light of at least first
and second wavelengths transmitted through
body tissue carrying pulsing blood; the sensor
comprising: ... a plurality of louvers
positioned over the light sensitive detector

”
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994 Patent: Challenged Claim 15

15. A sensor which generates at least first and second
intensity signals from a light-sensitive detector which
detects light of at least first and second wavelengths trans-
mitted through body tissue carrying pulsing blood; the
Sensor comprising;:

at least one light emission device;
a light sensitive detector; and

a plurality of louvers positioned over the light sensitive
detector to accept light from the at least one light
emission device originating from a general direction of
the at least one light emission device and then trans-
mitting through body tissue carrying pulsing blood,
wherein the louvers accept the light when the sensor is
properly applied to tissue of a patient.

IPR2020-01526, APPLE-1001, 8:21-36 (independent claim 1).

FISH.
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994 Patent: Pulse Oximetry Sensor

Dr. Anthony’s Declaration

30.  The 994 Patent relates to a “pulse oximetry monitor (pulse
oximeter).” APPLE-1001, 1:44-46. Specifically, the "994 Patent is directed to a
pulse oximetry sensor that includes a first LED. a second LED. and a
photodetector, as shown in FIG. 1 (reproduced below). APPLE-1001, 3:21-55,
FIG. 1.

31.  The two LEDs are “preferably configured to produce different

wavelengths of light.” Jd. Pulse oximetry “relies on the differential light

absorption of oxygenated hemoglobin. HbO». and deoxygenated hemoglobin, Hb”

that is measured using two different wavelengths of light. Id.. 3:3-20. For
example. blood oxygen saturation measurements can be “based upon a ratio of the
time-varying or AC portion” of the detected signals. Id.

32.  The "994 Patent describes and depicts its photodetector as being
placed opposite the light emitters to detect transmitted light as it emerges from the
user’s body tissue. APPLE-1001. 1:41-43 (describing the configuration of known
pulse oximetry probes as positioning the detector “opposite the LED™), 4:19-25
(“the emitters located within the probe are spaced opposite the detector assembly

235...such that the light from the emitters passes...through the finger 250 and is

incident upon the detector assembly 2357), FIGS. 2A-B. 4. 5A-B

FISH.

IPR2020-01526, APPLE-1003, [ 30-32.

’994 Patent

740

/

PULSE OXIMETER

CONNECTOR
L M.

8 Nz

. Y
137 706
\ \‘-*//0
7 A}
LED 112 LED 114 \\’3”
FIG. 1 Photodetector 116
Emitter Aperture 220
2 Comprising a Number
\ of Emitters
220.
~
p o
\lf
\  Direct Path 510
R )
Y
Plurality of
Louvers 502
Detector Assembly 235
FIG.5B

IPR2020-01526, APPLE-1001, FIGS. 1, 5B
(as annotated at APPLE-1003, [T 30, 33).
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994 Patent: “a plurality of louvers”

Dr. Anthony’s Declaration

32.  The 994 Patent describes and depicts its photodetector as being
placed opposite the light emitters to detect transmitted light as it emerges from the
user’s body tissue. APPLE-1001, 1:41-43 (describing the configuration of known
pulse oximetry probes as positioning the detector “opposite the LED”), 4:19-25
(“the emitters located within the probe are spaced opposite the detector assembly
235...such that the light from the emitters passes...through the finger 250 and is
incident upon the detector assembly 2357), FIGS. 2A-B. 4. 5A-B.

33.  The "994 Patent also includes a number of louvers placed in front of
the sensor’s photodetector. Id.. 6:24-41. The louvers “block light rays travelling
along an oblique path 410 (i.e.. light that does not originate from in front of the
detector assembly 235....)” Id. By blocking light travelling along an oblique path.
or at an angle. from reaching the detector. the louvers prevent inaccurate reads that
can occur when rays of light travelling along the oblique path “generate an AC
signal that could be interpreted by the pulse oximeter 140 as a physiological
signal” (id.) even though the probe is not properly attached. which can lead to
missed desaturation events. Id., 4:35-45. The louvers are. “[i]n a preferred
embodiment...created from commercially available *3M Light Control Film. "™

Id.. 6:39-41.

’994 Patent

FIG. 5C illustrates a top plan view of a preferred embodi-
ment of this aspect of the present invention. The detector
aperture 203 is formed in a plastic body 504 having slots 506
to hold the louvers 502 in place across the detector aperture
203. In a preferred embodiment of the present aspect, the
louvers 502 can be created from commercially available
“3M Light Control Film.”

IPR2020-01526, APPLE-1001, 6:35-41.

Emitter Aperture 220
2 Comprising a Number

\ of Emitters
220

Direct Path 510
510

507

Plurality of
Louvers 502

Detector Assembly 235
FIG.5B

IPR2020-01526, APPLE-1001, FIG. 5B
(as annotated at APPLE-1003, [ 33).
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994 Patent: “a plurality of louvers”

Dr. Anthony’s Declaration

39.  Inmy opinion, one of ordinary skill would have construed this claim

limitation as requiring the light sensitive detector to be positioned opposite the at
least one light emission device such that the body tissue carrying pulsing blood
positioned between the light sensitive detector and the at least one light emission
device. This construction is consistent with the specification and figures of the
994 Patent, which only depict and describe the placement of the body tissne
carrying pulsing blood between the at least one light emission device and the light
sensitive detector. APPLE-1001, 1:41-43 (the “photodiode is positioned opposite
the LED so as to detect the LED transmitted light as it emerges from the [body]
tissue.”)

40.  Indeed. one of ordinary skill would have understood the plain
language of the claim to require such a configuration. as the light that is accepted
by the louvers must originate “from a general direction of the at least one light
emission device,” and then transmit through the body tissue before “pass[ing]

directly through the louvers 502 along a direct path 510.” Id., 6:30-34.

IPR2020-01526, APPLE-1003, [ 39-40.

FISH.

’994 Patent

a plurality of louvers positioned over the light sensitive

detector to accept light from the at least one light
emission device originating from a general direction of
the at least one light emission device and then trans-
mitting through body tissue carrying pulsing blood,
wherein the louvers accept the light when the sensor is
properly applied to tissue of a patient.

IPR2020-01526, APPLE-1001, 8:21-36 (independent claim 1).

Emitter Aperture 220
07 Comprising a Number

\ of Emitters
22

n

Direct Path 510
510

302

Plurality of
Louvers 502

Detector Assembly 235

FIG.5B

IPR2020-01526, APPLE-1001, FIG. 5B
(as annotated at APPLE-1003, [ 39).
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Overview of the Instituted Grounds

FISH.
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Instituted Grounds

Ground Basis Claim
1 Obvious over Diab in view of Benjamin and Melby 15
2 Obvious over Webster in view of Melby 15
3 Obvious over Fine 15
4 Obvious over Fine in view of Benjamin and Melby 15

FISH.
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