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Argument Agenda

* Background/Frame Issues

e Grounds Asserted in the Petition
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Exemplary Claim Language — Ports

* “afirst sensor communication port positioned on a side of the housing...”
* EX1001 (735), Claim 1

* “a plurality of additional sensor communications ports positioned on the
housing...”
. Id.

4 HUSCHBLACKWELL



Exemplary Claim Language — Signal
Configuration

* “the wired communication with the pulse oximetry sensor provided at least

partly in the analog domain”
« EX1001 (735), Claim 1

* “aplurality of additional sensor communications ports positioned on the
housing and configured to provide wired communication with a plurality of

additional physiological sensors at least partly in the digital domain”
. Id.

5 HUSCHBLACKWELL



Exemplary Claim Language —Module
Attachment

“a first sensor communication port positioned on a side of the housing and configured to
face a hand of the lower arm of the patient when the mobile medical monitoring device is

mounted to the lower arm of the patient”
* EX1001 (735), Claim 1

e “..the portable monitor is attached to an arm of a patient...”
+ EX1001 (300), Claim 1

* “ahousing configurated for, and having a size and shape configured for, mounting to a
lower arm of the patient...”

« EX1001 (623), Claim 1

e “..the housingis secured to the arm of the patient...”
+ EX1001 (623), Claim 1

6 HUSCHBLACKWELL



Core Areas in Dispute for All 4 IPRs

* It would have been obvious to use ports on wearable monitors because wired
connections were either ports and hardwired connections, and both were well-known.

» Paper 01 (735), p. 21; EX1003 (735), 19 64-65

e Patent Owner has never adequately rebutted that a PHOSITA would have been motivated
to use ports to allow for easy removal and replacement of sensors while providing a
secure wired connection, regardless of context (clinical or at-home).

* Paper 01 (735), p. 22; EX1003 (735), 91 65, 76-79

* It would have been obvious to receive signals from a sensor as either an analog or digital
signal because there are only two options (analog, digital) and both are well-known.

* Paper 01 (735), p. 24-25, 28; EX1003 (735), 99 71-73

7 HUSCHBLACKWELL



Distinct Issues — 108 IPR

 The 108 IPR uses a different primary reference (Akai, not Money) in the backup
grounds

e Paper 01 (108)
 Some issues are uniqgue only to the backup grounds of the 108 IPR

= Whether Akai’'s embodiments can be combined

* Paper 26 (108), pp. 21-25

= Whether Akai’s strap is mounted to the back of Akai’s housing

* Paper 26 (108), pp. 25-27

8 HUSCHBLACKWELL



The Challenged Patents

U.S. Patent Nos. 9,788,735, 9,795,300; 9,872,623, 10,213,108



Wireless Medical Monitor

FIG. 1 (Prior Art)

EX1001, FIGs. 1 and 3; Paper 01 (735), p. 7

10 HUSCHBLACKWELL



Minimizing Cable Length

11

There is nothing inventive about a body-worn,
medical monitor with a port positioned on a
side of the monitor facing a patient’s hand, i.e.,
the shortest distance for the wire.

* Paper 01(735),p. 4

(57) ABSTRACT

A body wom mobile medical monitoring device configured
to minimize cable wiring from a sensor by placement of one
or more sensor conununication ports. The body worn mobile
medical monitoring device includes a housing securable on
a lower arm of a patient, a display, and a sensor communi-
cation port positioned on a side of the housing and config-
ured to face a hand of the lower arm of the patient when the
mobile medical monitoring device is mounted to the lower
arm of the patient. The sensor communication port provides
wired communication with a pulse oximetry sensor attached
to a digit of the hand of the patient, and is positioned on the
side of the housing such that a path from the port on the side
of the housing to the digit of the patient is shorter than any
other path from any other side of the housing to the digit.

EX1001 (735), Abstract

FIG. 4A

EX1001, FIG. 4A

HUSCHBLACKWELL



Goldberg

e e e * Goldberg teaches a wrist-worn, portable device:

Figure 2

= Receives data from three or more sensors,

= Displays sensor data,

= Minimizes wire length, and

= Wirelessly transmits sensor data to a remote computer.

108

= Paper 01 (735), pp. 10-11; EX1003 (735), 9 37; EX1005, 1:29-44, 2:27-29,
4:20-30, 4:50-56, 5:3-8, 2:37-42, 2:47-55
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Goldberg, EX1005
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The Challenged Patents - Object of the Invention

US 9,788,735 B2

BODY WORN MOBILE MEDICAL PATIENT
MONITOR

REFERENCE TO RELATED APPLICATION

The present application is a continuation of U.S. patent
application Ser. No. 15448989, fled on Mar. 3, 2017,
entitled  *
Adapter,” which is a contiruation of U.S. patent application
Ser. No. 14/815.232. filed on Jul. 31, 2015, entitled “Physi-
ological Measurement Communications Adapter.” which is
a continvation of U.S. patent application Ser. No. 14/217,
788, filed on Mar. 18, 2014, entitled “Wrist-Mounted Physi-
ological Measurement Device,” now U.S. Pat. No. 9,13,
832, which s a continuation of U.S. patent application Ser.
No. 14/037.137, filed on Sep. 25, 2013, entitled “Physiologi-
cal Measurement Louummicahous A.dapm. now US. Pt
No. 9.113.831, which is f U.S. patent

10
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art. The sensor interface 271 provides LED drive current 252
which alternately activates the red and IR LED emitters 212.
The photodiode detector 214 generates a signal 254 corre-
sponding to the red and infrared light energy attenuated from
transmission through the patient finger 10 (FIG. 1). The
sensor interface 271 also has input circuitry for amplifica-
tion, filtering and digitiation of the detector signal 254. The
signal processor 273 calculates a ratio of detected red and
infrared intensities, and an arterial oxygen saturation value
is empirically determined based on that ratio. The controller
275 provides hardware and software interfaces for managing
the display and audible indicator 278 and keypad 279, The
display and audible indicator 278 shows the computed
oxygen status, as described above, and provides the pulse
beep as well as d]dnlh ...d ting oxygen desaturation
events. The keypad 279 pi s a user interface for setting
alarm thresholds, alarm Ehablement, and display options, 1o
name a few.

application ?cr Nn 12/953 826, filed on Nn\ 29 20]0
entitled “Ph &

Adapter,” now U.S. Pat. No. 8,548,548, which is a continu-|
ation of U.S. patent application Ser. No. 11/417.006, filed on
May 3, 2006, entitled “Physiological Measurement Com-|
‘munications Adapter,” now U.S. Pat. No. 7.844.315, which|
claims priority benefit under 35 US.C. §120 to, and is a|
ontinuationof,U.S. patent spplication Ser No. 111048,330,
filed Feb. 1, 2005, entitled *

SUMMARY OF THE INVENTION

Conventional physiological measurement systems are
limited by the patient cable connection between sensor and
monitor. A patient must be located in the immediate vicinity
of the monitor. Also, patient relocation requires either dis-
conneetion of monitoring equipment and a corresponding
loss of or an awkward move-

Communications Adapter.” now U.S. Pat. No. 7.844,314,
which is a continuation of U.S. patent application Ser. No.
10/377,933, entitled “Physiological Measurement Commu-
mications Adapter.” now U.S. Pat. No. 6,850,788, which|
claims priority benefit under 35 U.S.C. §119(e) from U.S,
Provisional Application No. 60/367,428, med Mar. 25,
2002, entitled

30

ment of patient equipment and cables. Various devices have
been proposed or implemented 1o provide wireless commu-
nication links between sensors and monitors, freeing
patients from the patient cable tether. These devices, how-
ever, are incapable of working with the large installed base
of existing monitors and sensors, requiring caregivers and

tions Adapter.” The present application also mturpom\cs the
foregoing utility disclosures herein by reference

BACKGROUND OF THE INVENTION

Patient vital sign monitoring may include measurements
of blood oxygen, blood pressure, respiratory gas, and BKG
among other pz s. Fach of these param-
eters typically requires a sensor in contact with a patient and
a cable connecting the sensor to a monitoring device. For
example, FIGS. 1-2 illustrate a conventional pulse oximetry
system 100 used for the measurement of blood oxygen. As
shown in FIG. 1, a pulse oximery system has a sensor 110,
a patient cable 140 and a monitor 160. The sensor 110 is
typically attached to a finger 10 as shown. The sensor 110
has a plug 118 that inserts into a patient cable socket 142.
“The monitor 160 has a socket 162 that accepts a patient cable
plug 144, The patient cable 140 transmits an LED drive
signal 252 (FIG. 2) from the monitor 160 to the sensor 110
and a resulting detector signal 254 (FIG. 2) from the sensor
110 to the monitor 160. The monitor 160 processes the
detector signal 254 (FIG. 2) to provide, typically, a numeri-
cal readout of the patient’s oxygen saturation, a numerical
readout of pulse rate, and an audible indicator or “beep™ that
«oceurs in response to each arterial pulse.

s shown in FIG. 2, the sensor 110 has both red and
infrared LED emitters 212 and a photodiode detector 214.
‘The monitor 160 has a sensor interface 271, a signal
processor 273, a controller 275, output drivers 276, a display
and audible indicator 278, and a Keypad 279. The monitor
160 determines oxygen saturation by computing the differ-
ential absorption by arterial blood of the two wavelengths
emitted by the sensor emitters 212, as is well-known in the

33

medical 10 sulfer expensive wireless upgrades. 1t
is desirable, therefore, to provide a communications adapter
that is plug-compatible both with existing sensors and
monitors and that implements a wireless link replacement
for the patient cable,

An aspect of a

<0

a5

50

60

6

tions adapter comprises a sensor interface configured 1o
receive a sensor signal. A transmitter modulates a first
baseband signal responsive (o the sensor signal so as 1
generate a transmit signal. A receiver demodulates a receive
signal corresponding (o the transmit signal 5o as to generate
asecond baseband signal corresponding to the first baseband
signal. Further, a monitor interface is configured to commu-
nicate a waveform responsive to the second baseband signal
10 a sensor port of a monitor. The waveform is adapted to the
‘monitor so that measurements derived by the monitor from
the waveform are generally equivalent to measurements
derivable from the sensor signal. The communications
adapter may further comprise a signal process
input in communications with the sensor inter
the signal processor is operable (o derive a parameter
responsive to the sensor signal and where the first baseband
signal is responsive to the parameter. The parameter may
correspond to at least one of a measured oxygen saturation
and a pulse rate.

One embodiment may further comprise a waveform gen-
erator that synthesizes the waveform from a predetermined
shape. The waveform generator synthesizes the waveform at
a frequency adjusted to be generally equivalent to the pulse
rate. The waveform may have a first amplitude and a second
amplitude, and the waveform generator may be configured
to adjusted the amplitudes so that measurements derived by
the monitor are generally equivalent to a measured oxygen
saturation.
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SUMMARY OI' THE INVENTION

Conventional physiological measurement systems are
limited by the patient cable connection between sensor and
monitor. A patient must be located in the immediate vicinity
of the monitor. Also, patient relocation requires either dis-
connection of monitoring equipment and a corresponding
loss of measurements or an awkward simultancous move-
ment of patient equipment and cables. Various devices have
been proposed or implemented to provide wireless commu-
nication links between sensors and mionitors, freeing
patients from the patient cable tether. These devices, how-
ever, are incapable of working with the large installed base
of existing monitors and sensors, requiring caregivers and
medical institutions to suffer expensive wireless upgrades. It
is desirable, therefore, to provide a communications adapter
that is plug-compatible both with existing sensors and
monitors and that implements a wireless link replacement
for the patient cable.

EX1001 (735), 2:19-35; Paper 01 (735), p. 7

None of the claims are directed
to the object of the invention

EX1003 (735), 9 29, Paper 01 (735), p. 14

HUSCHBLACKWELL



Summary Directed to Adapter

I An aspect of a physiological measurement communica-
40 tions adapter comprises a sensor interface configured to
receive a sensor signal. A transmitter modulates a first
baseband signal responsive o the sensor signal so as (o
generate a transmit signal. A receiver demodulates a receive
signal corresponding to the transmit signal so as to gencrate
45 asecond baseband signal corresponding to the first baseband
signal. Further, a monitor interface is configured to commu-
nicate a waveform responsive to the second baseband signal
to a sensor port of a monitor. The waveform 1s adapted to the
monitor so that measurements derived by the monitor from
50 the waveform are generally equivalent to measurements
derivable from the sensor signal. The communications
adapter may further comprise a signal processor having an
input in communications with the sensor interface, where
the signal processor is operable to derive a parameter
55 responsive to the sensor signal and where the first baseband
signal is responsive to the parameter. The parameter may
correspond to at least one of a measured oxygen saturation
and a pulse rate.
One embodiment may turther comprise a waveform gen-
60 erator that synthesizes the waveform from a predetermined
shape. The waveform generator synthesizes the waveform at
a frequency adjusted to be generally equivalent to the pulse
rate. The waveform may have a first amplitude and a second

US 9,788,735 B2

1
BODY WORN MOBILE MEDICAL PATIENT
MONITOR

SUMMARY OF THE INVENTION

EX1001 (735), 2:39-67, amplitude, and the waveform generator may be configured
Paper 01 (735), p. 4 63 :[[E adJust}ed the amplitudes so ‘Fhat measurements derived by
e monitor are generally equivalent to a measured oxygen

satration.

14 HUSCHBLACKWELL



How the Challenged Patents Described the
Disputed Subject Matter

patient 20. The auxiliary cable 420 males 0 a sensor 3s
connector 318 and a module connector 414, providing a
wired link between a conventional sensor 310 and the
wrist-mounted module 410. Alternatively, the auxiliary
cable 420 is directly wired to the sensor module 400. The

EX1001 (735), 4:35-39

FIG. 6. below. The case 412 is mounted to the wrist strap
411, which attaches the wrist-mounted module 410 to a
patient 20. The auxiliary cable 420 mates to a sensor 3s

FIG. 4B illustrates a clip-on module 460 having a clip
461. a case 462 and an auxiliary cable 470. The clip 461
attaches the clip-on module 460 to patient clothing or so
objects near a patient 20, such as a bed frame. The auxiliary

EX1001 (735), 4:33-35, 4:48-51

FIGS. 13-14 illustrate a multiple parameter communica-
tions adapter. FIG. 13 illustrates a multiple parameter sensor

As shown in FIG. 13, the sensor intertace 1310 conditions
and digitizes the sensor signals 1312 as described lor a
single sensor with respect to FIG. 6, above. The resulting

EX1001 (735), 12:57-58, 12:18-20
15

Ports or directly
wired

Wrist-mounted
or clip on

Single or
multi-sensor

* Analog or digital

tioned signal 614. Sensor signal conditioning may be per-
formed in the analog domain or digital domain or both and
may include amplification and filtering in the analog domain
and filtering, buffering and data rate modification in the
digital domain, to name a few. The resulting conditioned

EX1001 (735), 6:61-65

HUSCHBLACKWELL



Sensors and Ports Stated by Patent to be
Conventional

a cable connecting the sensor to a monitoring device. For
example, FIGS. 1-2 illustrate a conventional pulse oximetry
system 100 used for the measurement of blood oxygen. As
shown in FIG. 1, a pulse oximetry system has a sensor 110,
a patient cable 140 and a monitor 160. The sensor 110 is
typically attached to a finger 10 as shown. The sensor 110
has a plug 118 that inserts mnto a patient cable socket 142.

Advantageously, the sensor module 400 is plug-compatible
with a conventional sensor 310. In particular, the sensor
connector 318 connects to the sensor module 400 in a similar
manner as to a patient cable. Further, the sensor module 400

The monitor 160 has a socket 162 that accepts a patient cable
plug 144. The patient cable 140 transmits an [LED drive

EX1001 (735), 1:44-52

EX1001 (735), 4:58-61

From the perspective of a

PHOSITA, the claimed housing configuration was not intended to be the source of]

novelty by the inventors back in 2002. EX1001, 4:49-5:26. This is not surprising of

because monitor design, its connection to a patient’s body, and vital sign . n . .
en, P Y & course, ports are a basic way to connect and disconnect an electronic device.

monitoring devices is basic. The monitor must attach to the patient somewhere.

EX1003 (735), 9 29, Paper 01 (735), p. 14

The monitor must include ports so vital sign monitors can be connected as needed

in accordance with the needs of the patient. There must be a screen to view the

EX1003 (735), 9 22, Paper 01 (735), p. 9

16 HUSCHBLACKWELL



Multi-Parameter Monitoring



Multi-Parameter Monitoring — Common Sense

 The Prior Art is replete with examples
showing multiple sensor monitoring.

(EX1005, 1006, 1007, 1008)

e Paper 01 (735) pp. 10-13

(—‘ 400

FIG. 4A

U.S. Patent

Jan 11,2005 Sheet 3 of 9 US 6,840,904 B2

Figure 2
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24,  The claims also include other features, which the Examiner found to
be conventional or taught by the prior art. EX1014, pp. 2-6. Particularly, the
Examiner did not find anything novel or non-obvious about a wearable device
configured to interface with three sensors (because it’s not). EX1001, 11:56-12:35;
EX1014, pp. 4-6. One skilled in the art would appreciate that the monitor should

include enough ports to adequately monitor several vital signs of a patient.

EX1003 (300), 9 24; Paper 01 (300), p. 11

HUSCHBLACKWELL



Multi-Parameter Monitoring — Minimal
Discussion

Wireless Multiple Parameter Measurements

FIGS. 13-14 illustrate a multiple parameter communica-
tions adapter. FIG. 13 illustrates a multiple parameter sensor
module 1300 having sensor interfaces 1310, one or more
signal processors 1330, a multiplexer and encoder 1340, a 60
transmitter 1350, a transmitting antenna 1370 and a control-
ler 1390. One or more physiological sensors 1301 provide
input sensor signals 1312 to the sensor module 1300.
Depending on the particular sensors 1301, the sensor mod-
ule 1300 may provide one or more drive signals 1312 to the &5
sensors 1301 as determined by the controller 1390. The
sensor interfaces 1310 input the sensor signals 1312 and

US 9,788,735 B2

EX1001 (735), 11:56-67

» Specifications lack detailed discussion on multi-
port, wrist worn monitor

* Paper 01 (735), pp. 7-8

19 HUSCHBLACKWELL



Multiple Ports would not Make a Wearable Device
Too Big —

E— (unshown) Mg, . 500

* Kiani demonstrated how to fit three ports
on a device

* Paper 25 (735), pp. 12-14

Port 2

Port 1

FIG. 4A

Paper 26 (108), p. 12

20 HUSCHBLACKWELL



Prosecution History



Prosecution History Demonstrates
Unpatentability in view of Petitioner’s Grounds

* Claims rejected in view of Exercise Watch

 Examiner found several arguments unpersuasive

 Examiner allowed the claims after an amendment specifying a
first port’s positioning on a housing

« EX1012 (735), pp. 4-6; EX1013 (735); EX1014 (735), pp. 6-14; Paper 01 (735), pp. 8-11;
Paper 07 (735), p. 8

EX1012

22 HUSCHBLACKWELL



Prosecution History — Pre-Interview
Communication

Expanded Discussion/Commentary

of the subject. The sensor provides data to the processing element through a connector (70). A does not teach: 1) measurement and
1 processing of oximetry dara (as optical measurement of pulse data is taught), 2) measurement of additional physiological parameters with
ECG or BP sensors, for example, or 3) wireless RF-based telemetry of the physiological information.

With regard to item 1), Applicant cited reference 62 (Mathews - 5,431,170) at Figure 2 adn Summary of the Invention, teaches that
measurement of a second wavelength permits calculation of oxygen saturation in addition to heart rate data from a sensor positioned at the
same location. It would have been obvious to one of ordinary sKill in the art at the time of the invention to modify Amano to use the sensors of
Mathews to obtain data for calculation of an additional

1 parameter of interest.

With regard to item 2), reference B (David) teaches an alterante wearable arrangement (Figures 2, 6 and the descriptions thereof) for
measuring oxygne saturation and additional physiological parameters of interest, including ECG and blood pressure. It would have been
obvious to one of ordinary skill in the art at the time of the invention to modify the combination of Amaro and Mathews, to measure and

= process additional parameters of interest, consistent

with David. Further, one of skill in the art would recognize that additional connectors of Amano could be included in the wrist wearable
member to permit connection between the processor and additional sensors.

EX1012 at 4
(Paper 01, p. 7)

23 HUSCHBLACKWELL



Amendments to Overcome the Prior Art

501 101 520

EX1013, FIG. 5
(Paper 01, p. 9)

24

a first sensor port positioned on a first side of the housing, the first side of the
housing configured to face toward a hand of the arm of the patient when the housing is
secured to the arm of the patient, the first sensor port configured to electrically receive a
signal from a pulse oximelry sensor via a wired connection [rom the pulse oximetry

sensor to the first sensor port, the wired connection configured to extend from the first

sensor port along a path substantially perpendicular to the first side of the housing;

EX1014, p. 2
(Paper 01, p. 9)

HUSCHBLACKWELL



Masimo’s Prosecution Arguments

Communication mailed 3 July 2017. Applicant pointed to 1) Differences in the

EX1014 (735 IPR),

p. 12 environment of use of their device (hospital) and that of Amano (during exercise), and 2)
Paper 07 (735 IPR),
p. 8 Alleged that there was a need for increased accuracy in the hospital/medical testing

setting which was reflected in certain claimed features, particularly placement of ports to

permit more direct connection between the sensor and the monitor which serve to

‘‘‘‘‘

reduce potential causes of interference/noise from cable motion/sensor dislodgement.

Application/Control Number: 15/499,619
Art Unit: 3735

Page 8

Further, Applicant stressed that 3) by including multiple ports in their device they

3. The following is an examiner's statement of reasons for allowance: Consistent

with the requirements of the First Action Inte Pilot Program, on 27 July 2017

Examiner and Applicant's Representatives (Johr nd Jarom Kesler) held an in

provide a modular device for building a sensing set. In contrast, Applicant noted that

Communication mailed 3 July 2017. Applicant pointed to 1) Differences in th
environment of use of their device (hospital) and that of Amano (during exercise), and 2|

Alleged that there was a need for increased accur

racy in the hospital/medical testin

the secondary reference (David) disclosed an all-in-one arrangement with fixed

setting which was reflected in certain claimed fe

permi and the monitor which serve 1
reduce fr able
Further, Apy ssed that 3) by includi ultiple ports in their device the

connections between sensor elements and the processor, and thus did not suggest a

the secondary reference (David) disclosed an all-in-one arrangement with fixed

modular build. Also, the base re

modular build. Also, the base reference had a single connection with a sensor,

consistent with the teaching that it 0 produce puls:

consistent with the teaching that it was only processing information to produce pulse

characteristics.

rate related outputs. Additionally, differences in the wireless data transmission were

25 HUSCHBLACKWELL



Examiner Disagreed with Masimo’s Arguments re
Unamended Claims

E— Examiner reiterated that as indicated in the Pre-Interview Communication, 1) the

base reference (Amano) sufficiently shows a manner to connect sensor elements with

the monitor device, 2) one of ordinary skill in the art would recognize that such a

connection could be used with additional sensors, such as those of David, 3) that David

was relied upon to show additional physiological parameters of interest and was not

provided to suggest the manner of connections, and therefore 4) ‘in implementing

Application/Control Number: 15/499,619 Page 9
At Unit: 3735

Amano with additional sensors, per David, one would recognize the need for connecting

the sensors with the monitor and would also be aware of connectable/disposable

sensors for a variety of physiological parameters and also would be aware of modular

monitoring configurations, and thus would have considered using the already disclosed
connector type taught by Amano when implementing the combination with the additional

Sensors.

indicated that a Terminal Disclaimer would be filed to address the Double Patenting

EX1014 (735 IPR), p. 13
(Paper 07 (735 IPR), p. 8)

26 HUSCHBLACKWELL



Examiner’s Statement of Allowance

The prior art does not teach or suggest the positioning of the port in conjunction

with two additional ports and in relation to the optical sensor components, as recited in

NOTICE OF ALLOWANCE AND FEE(S) DUE

OLSON & BEAR, LLP
(MASINO)

the amended claims, in combination with the other claimed features, but rather indicates

the connector is positioned at the 6 o'clock position (Amano - at col 9, lines 4 - 9) and

MINED AND IS ALLOWED FOR ISSUANCE AS A PATENT

button/switches for data entry/mode selection are positioned at 2, 4, 8 and 10 o'clock

Art Unit: 3735

rejections. Examiner reviewed the proposal, updated the search responsive thereto,

positions. Further, the connection of Amano receives analog data from a single sensor

as set forth herein.

The prior art does not teach or suggest the positioning of the port in conjunctior]

having one emitter and one detector; there is no teaching or suggestion in the prior art

the amended claims, in combination with the other claimed features, but rather indicate:

the connector is positioned at the & o'clock position (Amano - at col 9, lines 4 - 9) ant

for data Y selection are positioned at 2, 4, 8 and 10 o'cloc! . . . - . .
o, v e oo of Ao oo e o s s to receive some data in analog form through a first port and other physiological data in
having one emitter and one detector; there is no teaching or suggestion in the prior ar|
to receive some data in analog form through a first port and other physiological data i

digital form through a second port.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissicns should be clearly labeled “Comments on E X 1 0 1 4 ( 7 3 5 ) 1 4
)’ .

Statement of Reasons for Allowance.”

(Paper 25 (735), p. 21)

examiner should be directed to Eric Winakur whose telephone number is (571)272-

4736. The examiner can normally be reached on M-F: 9-5:30.
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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Prior Art Herein Refutes Examiner’s Reasons for

Allowance
|
s e o wemm ] ®  Petitioner submitted multiple prior
art references showing the claimed W= T
SpO, port positioning T o I :
]Gk
= Masimo does not refute that the Prior i
_ [tz —
Art teaches this reason for allowance = e
g * Petitioner also submitted prior art [ ] oG
H . . oy {7
s teaching a monitor capable of AN
T receiving analog and digital EX1008, FIG. 1 (annotated)
Paper 22 (108), p. 16

information simultaneously

EX1005, FIG. 2
Paper 01 (735), pp. 10-12; Paper 21 (735); Paper 30 (735)
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Expert Taught Basic Concepts Argued Herein

|
. . 3 . id h digital d ' '
* Concepts their Expert admitted to S O on Teach dhanran data fransmiesien
. 4 when you taught earlier in your career?
teaching as a graduate student
5 A. So I taught a course when I was working
" EX10421 16422'166151 Paper 25 (735): P. 1 3 towards my PhD on, like, signals and systems

7 analysis. So there's things like Fourier
8 transform and doing it in the analog domain and

9 discretely, which would be in the digital

10 domain. And it was only analyses. It didn't

11 get into circuit designs.

12 Q. So a PHOSITA would know how to transmit
13 discrete data as a digital signal; correct?

14 A. They would know -- yeah, that's one way

15 of transmitting data.

EX1042, 166-3:15
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Prior Art —Grounds

Primary Prior Art
Combination (generally)

Goldberg in view of Kiani and Money

Second Prior Art
Combination (generally)

Money in view of Kiani and Akai




Primary Prior Art

|
U.S. Patent  Jan. 11,2005 Sheet 3 of 9 US 6,840,904 B2 U.S. Patent Jul. 6,1999 5,919,141
Figure 2 l «' 0 ?2
/
HR 08w
SPO2 98
NIBP [20s 900
RESP gl e
TEMP 101.5¢
A #
TeleTrens
101a
- 108
b - ,:,/ 104b
- 000 _\-l\—/
000
S
FIG.10

Kiani, EX1006 Akai, EX1007 Money, EX1008

Goldberg, EX1005
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Goldberg

32

U.S. Patent Jan. 11,2005 Sheet 3 of 9

Figure 2

[t

|
S :.;
~ &

-

[ | ooo
000

US 6,840,904 B2

108

|

Goldberg, EX1005

Goldberg teaches a wrist-worn, portable
device:
= Receives data from three or more sensors,
= Displays sensor data, and wirelessly,

" transmits sensor data to a remote computer

e Paper 01 (735), pp. 10-11; EX1003 (735), 1 37;
EX1005, 1:29-44, 2:27-29, 4:20-30, 4:50-56,
5:3-8, 2:37-42, 2:47-55
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Kiani, EX1006

Kiani teaches that medical sensors
communicate using ports

* Paper 01 (735), p. 11; EX1003 (735), 11 40-41;
EX1006, 3:21-23, 5:21-22, 8:31-9:2, FIG. 5
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U.S. Patent Jul. 6,1999 Sheet 1§ of 42 5,919,141

FIG. 10

Money, EX1008

Money teaches a wearable, remote monitoring
device that communicates with numerous sensors:

= the patient monitor receives digital signals from some
sensors and analog signals from other sensors,

= has Ports,
= displays sensor data, and

= wirelessly transmits those readings to a central
monitoring station.

« Paper 01 (735), p. 12; EX1003 (735), | 42; EX1008, 5:4-28, 5:48-
51, 6:21-55, 7:4-8, 7:16-20, 7:58-62, 12:4-7, 13:24-32, FIG. 1

HUSCHBLACKWELL



Akai

1o

Akai, EX1007

* Akai teaches a wearable monitoring device:
= connects to three or more sensors,
= displays sensor readings, and

= wirelessly transmits those readings to a central
computer.

e Paper 01 (735), p. 12; EX1003 (735), 1 43;
EX1007, Abstract
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Ports

Implicitly Obvious or Obvious in View of Kiani



Goldberg Implicitly Teaches Ports

 Goldberg teaches wired connection, and
such manners of coupling are well-known:

50

The sensors 104 are positioned as to sense physiological
characteristics of the monitored person, and in the preferred
embodiment, a sensor 104 can be associated with one or
more of the monitored person’s blood pressure, pulse,
oxygen-haemoglobin saturation, glucose, body temperature,

55 respiration, and ¢lectrolyte. As mentioned, these sensors are
well know in the art and are commercially available.

EX1005, 4:24-29

term. Various sensors 104 are known in the art for converting
physiological characteristics of the type disclosed herein
into electrical signals, and for providing the signals to the
controller 102 and/or memory 106. The sensor(s) 104 can be
coupled to the controller 102 and/or memory by wire or
wirelessly, and such ways of coupling are well known in the
art,

= Wired connections include hardwire and
ports, both of which were well-known

25

* Goldberg implicitly teaches ports

*= Goldberg teaches connection to “any type of
physiological sensor,” which would include a
physiological sensor that uses a port

a2

EX1005, 4:50-56

sense Na*!' and/or K*' ions. It is contemplated that the
medical monitoring device may contain onc, all, or any
combination of the above-mentioned sensor types, as well as 5
other sensors. It should be further appreciated that present
invention may be comprised of any type of physiological
sensor 104 suitable or use with a portable monitoring device.

EX1005, 5:3-8

* EX1003 (735), 14 64-65; EX1042, 23:3-5;
Paper 01 (735), p. 21; Paper 25, pp. 5-10
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A PHOSITA Would Know Goldberg Implicitly
Teaches Ports

of vital signs depending on a patient or a patient’s ailment. EX1006, 5:3-8. The

use of wireless technology to eliminate the wires 1s not inventive. The remaining

* Using ports was a basic design choice
readily understood by a PHOSITA

* EX1003 (735), 19 54, 66; Paper 01 (735), pp. 16, 20

features of the claims are directed to basic components of a medical vital sign
monitoring system and relate to basic design choices that are not only obvious

design choices but are shown by prior art references as discussed herein.

EX1003 (735), 9 54; Paper 01 (735), p. 16

Notably, a PHOSITA would understand in reviewing Figure 2 that a basic
diagram 1s shown reflecting a housing, display, buttons, strap for the wrist, and a
sensor wired to the housing. From this basic diagram, a PHOSITA would readily
understand the basic design choices to reduce the diagram to a commercial

product.

EX1003 (735), 9 66; Paper 01 (735), p. 20
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Experts Agree Regarding Motivation To add Ports
to Goldberg

]
Particularly, including a port on Goldberg’s housing (if it wasn’t already there)
* Iltwou l d h ave b een o bVl ous to in CI u d e po rts on would predictably enable wired communication with the pulse oximeter 104a
Goldberg to allow for removal and replacement Of | whitc aitowing casy removal and reptacement of the sensor 104a and providing a
a sensor secure, wired connection between the pulse oximetry sensor 104a and the housing
112. EX1006, 2:34-3:4. More specifically, ports generally provide removable wired
 Masimo’s Expert, Mr. Oslan, opined that a port connections, so a medical worker would replace the pulse oximeter 104a with a
connection may be appropriate for “disposable” different sensor if a new physiological parameter is to be measured. /d.
sensors, which are removable and replaceable EX1003 (735), 9 65

* Dr. Bergeron also agreed that removal and
replacement of sensors is typical

e. Single-use, disposable sensors are commonplace. Dr. Yanulis
argued persuasively that ports offer the ability to remove and

¢ Paper 01 (735); p. 22; Pa per 25 (735); pP. 15 replace faulty sensors. The same logic applies to disposable

sensors. Patent Owner never refuted this motivation, and Mr.

Alternatively, a port connection may be appropriate Oslan supported it. EX2010, § 73

if a sensor is designed to be disposable.

EX2010 (735), 173 EX1040, (735), 178
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Supposed Disadvantages of Ports

 Masimo submitted numerous arguments regarding alleged disadvantages of ports in
Patent Owner Responses, even though their own prior art technology used ports

* e.g., Paper 22 (735), pp. 29-35; Paper 25 (108), p. 14

* Petitioner rebutted these erroneous arguments because the disadvantages were solved
long ago with basic technology

« Paper 25 (735), p. 15; EX1040, 9 78; EX1047, p. 1; EX1048, p. 3; EX1049, p. 1; EX1050, Abstract; EX1042, 88:6-89:1

 Masimo did not challenge Petitioner’s rebuttals in the sur-reply

* Paper 30 (735)
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Multiple Ports are Also Obvious

41

A PHOSITA would have been motivated to make each
respective wired connection to a sensor in Goldberg ported,
because Kiani demonstrates ports were a known and
improved method for forming wired connections

Adding more sensor ports is a mere duplication of parts

e Paper 25(735), p. 10

Masimo failed to rebut these arguments in their sur-reply

* Paper 30 (735)

Port 3

(unshown) [~y ..,

In another aspect of the present invention, a measurement apparatus comprises a first sensor port

connectable to a sensor, an upgrade port, a signal processor and a waveform generator.

EX1006, 3:21-22; Paper 01 (735), p. 22

Paper 25 (735), p. 12
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Ported Blood Pressure Sensor
Connection on Goldberg

Implicitly Obvious or Obvious in View of Kiani



Masimo is Wrong Regarding Goldberg’s Blood
Pressure Sensor

 Masimo incorrectly submitted that Goldberg’s blood pressure sensor was
positioned within the housing 112 without any evidence from Goldberg to
support that theory — only expert conjecture

* e.g., Paper 21 (735), pp. 38-39

* Petitioner rebutted these arguments pointing out that Goldberg unequivocally
describes an external blood pressure cuff sensor

* Paper 25 (735), p. 17; EX1005, FIG. 2
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Goldberg teaches Blood pressure sensor external
to housing

Figure 2

| 104a

FIG. 2 depicts a portable device 1004 mounted in an

assembly or housing 112 that is sized to be carried by an
Erlg;ire imdividual, and in this embodiment, strapped to the persons
cuff sensor wrist or forearm by any conventional strap apparatus. FIG.
104b 2 also depicts somewhat schematically a sensor 104a posi-
ponung tioned on a finger of the monitored person. Sensor 104a in
outside of hi bodi . 1 . 104 h
housing this embodiment 1s a pulse oximetry sensor a to sense the

monitored person’s oxygen-haemoglobin saturation. In
addition, a blood pressure cuff sensor 1045 is used to sense
the monitored person’s blood pressure and strap also func-
tions to the device 101a to a person’s forearm or wrist. In

EX1005, 4:57-67; Paper 01 (735), p. 26

000
000

112

EX1005, FIG. 2;
Paper 25 (735), pp. 17-18
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Obvious to connect Blood Pressure Sensor via a
Port

|
* Goldberg describes a sensor as an electrical device,
: : term. Various sensors 104 are known in the art for converting
and that a” SENSOors can be ConnECtEd Via WIre physiological characteristics of the type disclosed herein
2 into electrical signals, and for providing the signals to the
* EX1005, 4:19-23, 4:64-67, Paper 01 (735), pp. 26-28, controller 102 and/or memory 106. The sensor(s) 104 can be
Paper 25 (735), pp. 17-19 coupled to the controller 102 and/or memory by wire or
wirelessly, and such ways of coupling are well known in the
art.

 Masimo failed to rebut Goldberg’s clear teachings,

arguing “the location of the pressure sensor is not
the Claim |imitati0n” circuit (ASIC). The sensor(s) 104 convert physiological

20" characteristics of the monitored person into electrical signals
. that are provided to the electronic controller 102 or to the
Paper 30 (735), p. 3 memory 106, where they are stored temporarily or longer

EX1005, 4:50-56

 Because BP sensor is external, it would have been EX1005, 4:19-23
obvious to use a port

* Paper 25(735), p. 17
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Motivations for Ports Apply Equally to BP Sensor

46

78. Even so, Kiani shows that sensor input ports 550 were a known
vehicle for wired communication. EX1006, 3:21-27, 8:31-9:2. Like I said before,
Kiani expressly teaches something that a PHOSITA would assume reading
Goldberg. Nevertheless, it would have been obvious to combine Goldberg and
Kiani to include a second and third port on the housing 112 as part of the wired
connections with the second and third sensors. Like above, modifying Goldberg
with Kiani would have been a combination of known concepts (wired electrical
communication and wired electrical communication using ports) to yield
predictable results. EX1005, 4:19-29; EX1006, 3:21-27, 8:31-9:2. Particularly,
including second and third ports on Goldberg’s housing would have predictably
enabled wired communication with the second and third sensors while allowing

easy removal and replacement of the third sensor and providing a secure, wired

connection between the blood pressure sensor 104b and the housing 112. EX1006,

2:34-3:4; See paragraphs 63-64 above.

EX1003 (735), 9 78; Paper 01 (735), pp. 27-28

HUSCHBLACKWELL



Signal Configuration —
Goldberg

It Would Have Been Obvious to Transmit Data as Either an Analog
or Digital Signal in Goldberg’s System



Analog and Digital Limitations were Obvious

 Goldberg teaches connection to “any sensor,” which includes analog and digital sensors

* EX1005, 5:3-8, Paper 01 (735), p. 28, Paper 25 (735), pp. 19-20

* There are only two signal types: analog or digital — would have been obvious to try either

* Paper 01 (735), p. 28, EX1003 (735), 1 80, Paper 25 (735), pp. 19-20, EX1040 (735), 1 86

* Continuous data (e.g., Sp0O,) is best represented with an analog signal; discrete data (e.g.,
temperature) can be easily represented with a digital signal

* Paper 25 (623), pp. 79-80, EX1003 (623), 19 289-292, Paper 01 (735), pp. 28-29, EX1003 (735), 14 80-86

* Manufacturers offer most sensors in both analog and digital version — simple design choice

* Paper 01 (735), pp. 28-29, EX1003 (735), 911 85, Paper 25 (735) pp. 19-21, EX1040 (735), 1 86

A PHOSITA is equally facile working with both analog and digital signals

* Paper 25 (735) pp. 19-21, EX1040 (735), 1 86
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Analog or Digital Both Obvious Options

86. A POSITA would be equally facile working with analog and digital

* Modification of signal type is a mere
reve rsa I Of pa rtS ( M P E P 2 144 * 04( IV) (A) ) both analog and digital version, and would match the interface of the
or t h e Si m p I e St Of su bSt it u ti ons microcontroller or port to the signal type transmitted by the sensor (either analog or

versions of a given sensor, would know that manufactures offer most sensors in

o digital). A POSITA would know not to connect an analog interface to a digital
Paper 25 (735), p. 21
sensor, and vice versa. Any differences in cost would be negligible and not part of
an obviousness consideration. As Money points out, and what the Examiner
apparently was not aware of, microcontroller cards and other hardware circa 2002
intended to communicate with sensors commonly received both analog and digital

signals from both analog and digital sensors and other devices. EX1008, 7:4-8.

EX1040 (735), 1 86
(Paper 01 (735), pp. 28-29)
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A PHOSITA Would Know Analog and Digital
Sensors Existed

85. It would have been obvious to modify Goldberg with Money so that

the system of Goldberg would function with more sensors and more sensor types.
(]
Se NSOrs were k NOWN to be dnd Iog Goldberg teaches that it wishes to communicate with any conventional sensor.

an d d |g|ta I EX1005, 4:50-56. Some conventional sensors communicate digital data, and some

conventional sensors communicate using analog data. EX1008, 5:48-51, 7:4-8,

* Goldberg wished to talk to “any”
sensor

7:16-20, 13:24-32. So, Goldberg provides the motivation to adopt the teachings of
Money so that Goldberg’s portable device would be able to communicate with any

 EX1005, 5:3-8; Pa per 01 (735), PP. 28-29; Pa per conventional sensors (both analog and digital). EX1005, 4:50-56. That said, all of
25 (735)’ PpP. 19-20 Money’s teachings regarding power requirements RS232 protocol, and circuity to

communicate with both analog and digital sensors are extremely basic electrical

engineering concepts that would be well-known to a PHOSITA. So, Goldberg

likely included such circuity but omitted the description of this circuity because it

was so basic and unnecessary to enable his imvention.

EX1003 (735), 9 85 (Paper 01 (735) p. 29)
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Finite Number of Signal Types

51

Despite arguing that a PHOSITA wouldn’t
be motivated to modify an analog signal
into a digital one (or vice versa), Masimo
has not refuted that:

" There are only a finite number of options
(two) for transmitting signals: analog or
digital choosing analog (or digital) would
have been, at worst, obvious to try

* Paper 01 (735), p. 24-25, 28-29

80. Lastly, I again fail to see how it matters from a patentability standard
why the additional ports provide digital domain communication. There are only
two signal options (analog or digital), and both are well-known to any PHOSITA.
Indeed, a PHOSITA would have been well-versed with analog signal circuitry and
digital signal circuitry. So, it would have been obvious to a PHOSITA to provide

digital information via Goldberg’s additional ports.

EX1003 (735), 9 80
(Paper 01 (735), p. 28)

73. Lastly, signals are either analog or digital. There are only two options,
so 1t would have been obvious to transmit signals as either digital or analog signals.
So, at the very least, it would have been obvious for the pulse oximeter to provide

an analog signal because there are only two signal options.

EX1003 (735), 1 73
(Paper 01, p. 25)
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Patent Owner Annotated Figure Shows that Money
teaches the Examiner’s Reason for Allowance

52

The prior art does not teach or suggest the positioning of the port in conjunction
with two additional ports and in relation to the optical sensor components, as recited in
the amended claims, in combination with the other claimed features, but rather indicates
the connector is positioned at the 6 o'clock position (Amano - at col 9, lines 4 - 9) and
button/switches for data entry/mode selection are positioned at 2, 4, 8 and 10 o'clock
positions. Further, the connection of Amano receives analog data from a single sensor
having one emitter and one detector; there is no teaching or suggestion in the prior art
to receive some data in analog form through a first port and other physiological data in

digital form through a second port.

EX1014, p. 14
(Paper 26, p. 9)

39
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Goldberg’s Context

Clinical or “At-Home” is Irrelevant to the Obviousness of Ports



Context Doesn’t Matter

]
81. Also. the motivation to combine arguments in the Petition apply
. .
M aSimo h as n Ot rerte d t h at t h e equally to both at-home use and clinical use. Sensors fail in both at-home settings
p rima ry be N eflts Of po rtS d p p I 1es and clinical settings, so a POSITA would be motivated to use a port to allow a user

eq ua I Iy to at'home d nd CI | N |Ca| Settl ngs or a clinician to remove and replace a sensor.

EX1040 (735), 9 81

" In both settings a user could remove and (Paper 25 (735), p. 16)
aper » P-

replace a faulty, disposable, or

remova b | e sensor an d re p | ace |t W|t h a 80. Even if Masimo were correct about Goldberg’s setting, I fail to see
new sensor why a POSITA wouldn’t include ports on a device used at home. Lay people were
very used fo ports in many settings around their home, such as Ethernet ports, USB
- M as I m O’S CcO nteXt d rgu me nts mere Iy ports, telephone jacks, RCA cables on TVs, coaxial cable connections, parallel
atte m pt tO FEfU te t h ed d d |t | ona I be n Eflt ports. serial ports, etc. So, a POSITA would not believe that ported connections
Of pO rtS . a d a pta b | I |ty would intimidate a non-medical user or result in a device too complicated for an at-

home user.

* Paper 25, pp. 15-17; Paper 21; Paper 30
EX1040 (735), 9 80
(Paper 25 (735), p. 16)
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Money as a Primary
Reference

Money Would Obviously Be Worn on the Wrist



Money’s Size Can Be Worn on the Lower Arm

* Money is unequivocally a wearable T
daraware Uverview

d evi ce The remote paticnt monitoring device, designated at 10 on
FIG. 1, is a self-contained, portable and patient-wearable s
unit, with all hardware and software mounted in a housing

° i i i i approximately one inch thick, three inches wide, and six
M Oney IIStS d pprOXI mate d Imensions a nd inches long. The housing 5 has a front panel 40 (FIG. 10)
1 H having a liquid crystal display 42 and four front panel
a maximum Welght switches 41a—d. Device 10 is preferably adapted for use as 10
both a stand-alone patient vital sign monitor and for wireless
* Paper 25 (735)’ P. 22 transmission of vital sign data to a central monitoring
station.
[57] ABSTRACT EX1008, 5:4-13 and 3:40-41
A device for remote monitoring of hospitalized patient vital (Paper 01 (735), p. 65)

signs is incorporated into a portable housing, wearable by an
ambulatory patient. Interfaces are provided for external
connection of pulse oximetry, ECG, respiration,
temperature, and blood pressure transducers. An RE trans-
mitter transmits analog and digital vital sign data to a remote
monitoring station.

EX1008, Abstract (Paper 01 (735), p. 16)

Accordingly, the present is intended to limit the device
weight to no more than 16 ounces including batteries. It was
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Money’s Maximum Size Can be Worn on the Wrist

* Even so, Money’s maximum size is still
“configurated for, and having a size and
shape configured for, mounting to a lower
arm of the patient”

* Masimo’s contention that Money is worn on

a patient’s belt finds no support in Money
* Also, Patients do not wear belts in a hospital
setting (gowns)

* Paper 25, pp. 21-24

57

197. Money teaches a housing 5 intended to be worn by a patient. EX1008,
5:4-8. Money does not expressly teach a specific or intended location where a
patient is to wear the monitor 10, but Money does teach the housing’s dimensions
(37 x 6”7 x 17). A PHOSITA would know that a housing of this size would easily be

worn on a patient’s wrist.

EX1003 (735), 9 197
(Paper 01 (735), p. 65)

90.  Furthermore, it isn’t clear that any change in size was necessary.
Money merely lists approximate dimensions and a maximum weight. EX1008, 5:6-
8, 3:40-41. Hence, a POSITA would understand that smaller sized versions of

Money’s device were envisioned, all of which could be strapped to the wrist.

EX1040 (735), 9 90
(Paper 25 (735), p. 22)
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Money’s Monitor is Logically Worn on the Wrist

* A PHOSITA would have been motivated
to position Money’s monitor on the
wrist because the SpO, measurement
site would be at the finger.

Money doesn’t teach
where the wearable monitor 10 i1s worn by a patient, but it would have been
*  EX1003 (735), 1 196, (Paper 01 (735), p. 64) | N | | | N
obvious to position the wearable monitor 10 on a patient’s wrist after modified by
Akai because the pulse oximetry measurement site would be moved to the patient’s
finger. The reason the wrist 1s highly desirable is 1t makes it easy for the patient to

show the monitor to the physician, and the patient can also view the monitor. See

EX1007, 5:51-55, 7:44-46, FIG. 1.

EX1003 (735), 91 196
(Paper 01 (735), p. 64)
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Motivation to Modify Money

Pulse Oximetry Cuff Transducers were Uncomfortable and Unnecessary



Money’s Describes an SpO,, sensor that squeezes
an artery

60

Money teaches a pulse oximetry cuff
transducer

SpO, cuff transducers, like blood pressure
cuffs, squeeze arteries to measure SpO,

A PHOSITA would know that a “cuff
transducer” squeezes an artery

Patients find artery squeezing cuffs

uncomfortable
* Paper 01 (735), pp. 63-64; Paper 25 (735), pp. 26-27

Pulse oximeter interface circuit 24 receives raw data from
a conventional pulse oximeter cuff transducer 39. A separate
voltage converter 18 1s used to deliver regulated DC power
to pulse oximeter mierface circuit 24.

Non-invasive blood pressure data is received trom a blood
pressure cuff transducer 700 by blood pressure interface
circuit 25,

EX1008, 5:38-43
(Paper 01 (735), p. 72, 87, Paper 25, p. 26)

even in 2002 (the priority date of the *735 Patent). Pulse oximetry cuff transducers.

like the one taught in Money. are bulky and uncomfortable when worn by a patient.

EX1003, 9 195
(Paper 01 (735), p. 63)

HUSCHBLACKWELL



A PHOSITA Would Know that Cuffs Squeeze
Arteries

61

96.  Additionally, Petitioner and Dr. Yanulis were correct that a POSITA
would be motivated to substitute Money’s pulse oximetry cuff transducer with a
pulse oximetry sensor that does not also engage an artery using a cuff. A POSITA
would know that a “cuff” in the medical field is a device that constricts an artery.
EX1057, 1:44:56. Some pulse oximetry systems were known to both constrict a
blood vessel to measure pulse oximetry. EX1057, Abstract, 1:42-48. However. it is

not required to constrict a blood vessel to measure pulse oximetry, and pulse

oximetry can be measured using light without constricting a blood vessel. EX1057.

1:7-39: EX1006, 1:15-21. So. the use of a pulse oximetry cuff transducer would be
unnecessary and uncomfortable for the patient because the cutf would squeeze a
body part and constrict a blood vessel while frequently measuring SpO2. EX1057,
FIG. 2. Constricting a blood vessel is further uncomtortable for patients because
constricting a blood vessel results in a throbbing feeling or paresthesia. So,
knowing that pulse oximetry can be measured without an uncomfortable cuft and
without constricting an artery, I agree with Dr. Yanulis that a POSITA would be
motivated to substitute Money’s pulse oximetry cuff transducer with a pulse

oximetry sensor that omits the cuff. EX1003. 9 195. The result of the substitution

EX1040 (735), 1 96
(Paper 25 (735), p. 26)

SpO, sensors that squeeze arteries were known

SpO, could be accurately measured without squeezing an
artery

Knowing this, a PHOSITA would have been motivated to
substitute the cuff for a more comfortable option for the
patient

* Paper 01 (735), pp. 63-64, Paper 25 (735), p. 26-27

EX1057 (735),
Abstract, 1:42-48,
(Paper 25 (735), p. 26)
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Money Describes an Sp0O, sensor that squeezes an
artery

]

Pulse oximeter interface circuit 24 receives raw data from

° S po sSensor W|t h out Cuffs were kn owhn an d a conventional pulse oximeter cuff transducer 39. A separate

] 2 . voltage converter 18 1s used to deliver regulated DC power
typ|ca I Iy transm |tted a nalog data to pulse oximeter interface circuit 24. _
Non-1nvasive blood pressure data is received from a blood
pressure cuff transducer 70 by blood pressure interface
. circuit 25.

* Analog data is preferred for SpO, sensors EX1008, 5:38.43;
because SpO, sensors can transmit Paper 01 (735), p. 72
CO ntl n u O u S d ata 291. Instead, a PHOSITA would have obviously been motivated to modify

® EX].OOS, 538-43, Pa per 01 (735), p. 72, EX1057, the pulse oximetry receiving circuitry 24 so that the monitor 10 receives the

EX1003 (623), 9 195; Paper 01 (623), pp. 79-80

continuous, analog signals from the analog SpOs sensor 112 of Akai. EX1007,

5:30-34. Kiani teaches that finger-positioned pulse oximetry sensors. like the

EX1003 (623), 9 195;
Paper 01 (623), pp. 79-80
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Money efficiently uses a dual-purpose Serial

Port/Interface

* A PHOSITA would have been motivated
to continue using the dual-purpose
RS232 port/interface for efficient usage
of a port

* Continuing to use the RS232 port would
mean receiving digital data from at least
one sensor

e Sensors measuring discrete data are the
best candidates (temperature) for
digital transmission

* Paper 01, pp. 73-76, EX1003, 99 220-224, Paper

25 (735), p. 26-27, EX1040 (735) , 11 98-99
63

there are seven semaphores. The Serial semaphore is used as
a resource lock so that the DEBUG and pulse oximeiry
(SpD,,) tasks can share the same serlal port The SpO

EX1008, 11:51-53;
(Paper 25 (735), p. 26)

Accordingly, a serial data 1/0 interface unit 17 is provided
in device 10 to allow the user to use the serial communica-
tions interface (SCI) port on processor 14 to communicate
with an external terminal for either debugging and program-

ming purposes, or to receive data from pulse oximetry cuff
transducer 39.

EX1008, 6:15-20;
(Paper 01 (735), p. 75)
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Fiber Optic Cable

Masimo Mischaracterizes the Petition



Petitioner Never Suggested Using Akai’s cable

—

* Petitioner argued it would have been
obvious to substitute Money’s SpO, sensor
with an analog SpO, sensor

* Petitioner argued it would have been
obvious to follow Akai’s wire positioning

* Regardless, Akai teaches a wire, mentioning
fiber optic only as an example. Akai teaches
and connection using a flexible material (e.g.,

an electrical wire)
* Paper 01 (735), 63-65; Paper 25 (735), p. 25

65

1o

Akai, EX1007

121, and emergency sound generating unit 122. Fur-
ther, data processing unit 113 has an appropriate inter-
face such as an optic fiber between itself and sensor
unit 112. The connection between data processing unit
113 and sensor unit 112 is made of a material having an
appropriate flexibility.

EX1007, 5:14-19; Paper 25 (735), p. 25
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Non-Analogous Art

Neither Reference is Necessary, but Still Directed to the Same Problem



Non-Analogous Art — Estep and Hylton

United States Patent (s

Hyhton ¢t

n O i N
a The MUX 1325 serves to multiplex a number of DS-1
signals for transmission over one fiber of an optical fiber pair
1335 to the HDT 1180 and to demultiplex signals received
35 over the other fiber of the pair 1335. The fiber pairs between
FIG.3C EX1012 (623), 18:32-35; Paper 01 (623), p. 16

EX1009 (735), FIG. 3C; Paper 01 (735), p. 48
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Estep — “Bezel”

I To the extent Estep is

necessary for this combination (see Ex. 1003 9] 144), we will closely

d E Ste p iS N ’t necessa ry - G O I d b e rg an d examine whether Estep’s electrical signal measurement device used to
measure the characteristics of electrical signals, such as radio frequenc Paper 13 (735 ,
Money both teach bezels alone t e wrical sien quency | Paper 13 (735)

signal level, is analogous art. See Ex. 1009, 1:5-11. p. 45
Figure 2 42
4
HR 06 v
SPO2 98 %
NIBP 120+ 800
RESP 20 o

TEMP 101.5¢
{1 %

TeleTrens

Bezel

FIG.10

Paper 01 (735), p. 47; EX1005, FIG. 2 Paper 01 (735), p. 91; EX1008, FIG. 10
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Hylton — “Multiplexer”

* Hylton isn’t necessary — Goldberg and Money

b Ot h te acC h mu Iti p I exers a I one 173. This claim limitation claims the well-known functionality of a
. . L. multiplexer. All multiplexers do what is claimed. Thus, this limitation is merely
 Multiplexer had one function: combining chaiming a mulipleer.
mu Iti p I es ig Na I S i nto one s ig Na I 174. Goldberg almost certainly includes a multiplexer. Even if it didn’t,

multiplexers were so well-known that inclusion of a multiplexer in any circuitry,

" G 0 I d be rg a n d M 0 n ey bOt h tea C h t h at m u Itl p I e whether in the medical field or not, would be obvious to any PHOSITA. Thus,
S I g na I Sare com b I ne d I nto one s I g na | fo r WI re I ess Goldberg teaches a multiplexer, or it would have been obvious to include a well-

t ransmission known multiplexer to perform the multiplexer functions claimed. The results

would be predictable because, as I said, the claimed function is simply performing

= A multiplexer was the known electrical
component to perform this electrical function

the function of a multiplexer.

, EX1003 (623), 19173-175
= Hylton merely demonstrates this well-known Paper 01 (623), p. 84

fact

* Paper 01 (623), p. 59, 95, Paper 24 (623), pp. 26-27
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Estep — Analogous Art

e Estep’s bezel was directed to including a

display on a wearable device; ‘735 and “In determining whether a reference is reasonably

‘623 Patents also directed to including 3 pertinent to the problem, ‘[i]t is necessary to consider ‘the
reality of the circumstances' ... in other words, common

display on a wearable device sense.””

° Estep surrounds a dlsplay with a bezel Ex Parte John Lamperd & Lloyd Kaiser, Appeal 2014-001795,
2015 WL 8166000, at *4 (P.T.A.B. Nov. 24, 2015).

 Reasonably pertinent to the problem the

. ) Paper 24 (623), p. 26
inventor was trying to solve

Paper 24 (623), pp. 25-26
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Hylton — Analogous Art

* Hylton’s multiplexer was directed to the problem of
combining multiple signals for transmission

* The ‘623 and ‘300 Patents were also directed to the
problem of combining multiple signals for
transmission

* Hylton combines multiple signals for transmission
using a multiplexer

* Reasonably pertinent to the problem the inventor
was trying to solve

» Paper 24 (623), p. 26

71

one, which is the well-known function of a multiplexer. Paper 1. p. 49. Indeed.

common sense can supply unusually simple limitations. as here. Arendi S.A.R.L. v.

Apple Inc., 832 F.3d 1355, 1362 (Fed. Cir. 2016).

Paper 24 (623), p. 26
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Claim Construction

“sensor port”; “sensor communication port”



Proposed Claim Constructions

 The Board invited the parties to construe the term “sensor port” if the term has a
special meaning

e Paper 15 (108), p. 22.

= Masimo’s construction: “a connector that mates with a compatible connector from a
sensor”

e Paper22(108), p. 17

= Petitioner’s construction: “a permanent or removable input/output interface for a
sensor”

* Paper 26 (108), p. 5
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No Reason to Construe “Sensor Port”

* Construction of this term is not case dispositive

= Masimo does contend the ports known in the prior art and taught by at least Kiani are
different than the claimed ports, as construed.

= Masimo’s expert admitted that ports, as construed, were known

= Claim differentiation refutes Masimo’s position that ports were inherently removable

* Paper 26 (108), p. 1-3

3 Yes, within the context of the '735
4 technology, those types of ports were known in

5 2002.

EX1042, 23:3-5
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108 Specific Issues

Issues Specific to Using Akai as a Primary Reference Rather than Money



All Akai Embodiments Build Off Each Other

|

e Akai omits description of features Since the processing operation of the physical data
. v d ibed by CPU 321 in this third embodiment is similar to those
Previously aescrioe in the monitoring systems of the first and second
- Paper 26 (108), p 23. embodiments, the same description will not be fepeated
here. However, in addition to the already described fea-
* Akai does not teach internal sensors EX1007, 11:23-27, Paper 26, p. 23

because the first embodiment taught an
external sensor While three illustrative embodiments of the inven-
tion have been shown and described, numerous varia-
* Paper 26 (108), p 23. tions and alternate embodiment will occur to those

skilled in the art. Such variations and alternate embodi-
ments are contemplated, and can be made without
departing from the spirit and scope of the invention as
defined in the appended claims.

EX1007, 11:32-38, Paper 26, p. 24
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AKkai’s Strap Being on the Back would not Block
Any Sensors

* Sensors requiring skin contact would obviously
exist in the blue area without being covered by
the strap

* Paper 26 (108), p 26

EX1007, FIG. 1, Paper 26 (108), p 26
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Representative Claims



Claim 1, ‘735 Patent

79

1. A body worn mobile medical monitoring device con-
figured to minimize cable wiring from a sensor by placement
of one or more sensor communication ports, the mobile
medical monitoring device comprising:
a housing configured to be secured on a lower arm of a
patient being monitored via a strap extending around
the lower arm of the patient;
a display positioned on a face of the housing, opposite the
strap, so as to be visible to a user;
a first sensor communication port positioned on a side of
the housing and configured to face a hand of the lower
arm of the patient when the mobile medical monitoring
device is mounted to the lower arm of the patient.
wherein:
the side of the housing faces the hand of the lower arm
of the patient of the patient when the mobile medical
monitoring device 1s mounted to the lower arm of the
patient,

the first sensor communication port is configured to
provide wired communication with a pulse oximetry
sensor attached to a digit of the hand of the patient,

the wired communication with the pulse oximeiry
sensor provided at least partly in the analog domain,
and

the first sensor communication port is positioned on the
side of the housing such that a path from the first
sensor communication port on the side of the hous-
ing to the digit of the patient is substantially perpen-
dicular to the side of the housing and shorter than any
other path from any other side of the housing to the
digit of the patient:

a plurality of additional sensor communications ports
positioned on the housing and configured to provide
wired communication with a plurality of additional
physiological sensors at least partly in the digital
domain; and

one or more processors and a transmitter configured to:
display, on the display, physiological measurements

derived from the pulse oximetry sensor and the
plurality of additional physiological sensors; and
wirelessly transmit information indicative of the physi-

ological measurements to a remote computing
device
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Claim 1, ‘108 Patent

1. An arm mountable portable patient monitoring device
configured to receive physiological information from a
plurality of sensors attached to a patient at at least two
different measurement sites via wired connections for on-
patient monitoring of parameter measurements and wireless
transmission of parameter measurements to separate moni-

[ ==

a second sensor port positioned on the housing and
configured to receive a signal from a second sensor

toring devices, the portable patient monitoring device com- mangement via a W]red connection, ‘
prising: a third sensor port positioned on the housing configured to
a housing configured to be secured to an arm of a patient receive a signal from a third sensor arrangement via a
under measurement; wired connection;

a strap mountable to a back side of the housing and

X one or more signal processing arrangements configured
configured to secure the housing to the arm of the gral p £ £ &

patient; to: ) _ )

a display positioned on a front side of the housing, the receive the mgnal from the Pu]?e oximetry sensor; and
display configured to show at least one status indicator cause to be displayed, on the display, at least measure-
of the portable patient monitoring device and one or ments of oxygen saturation and pulse rate derived
more parameter measurements, from the signal; and

a first sensor port positioned on a first side of the housing, a transmitter configured to:

the first side of the housing configured to face toward
a hand of the arm of the patient when the housing is
secured to the arm of the patient, the first sensor port

wirelessly transmit information indicative of the mea-
surements of oxygen saturation and pulse rate to a

configured to electrically receive a signal from a pulse Separate monitorng device configured to receive the
oximetry sensor via a wired connection from the pulse information indicative of the measurements of oxy-
oximetry sensor to the first sensor port, the wired gen saturation and pulse rate.,

connection configured to extend from the first sensor
port along a path substantially perpendicular to the first
side of the housing;
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Thank you
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