©
L

US009241676B2

a2z United States Patent (10) Patent No.: US 9,241,676 B2
Lisogurski et al. 45) Date of Patent: *Jan. 26, 2016
(54) METHODS AND SYSTEMS FOR POWER 5,485,847 A 1/1996  Baker, Jr.
OPTIMIZATION IN A MEDICAL DEVICE 5,515,847 A 5/1996 Braigetal.
5,560,355 A 10/1996 Merchant et al.
(75) Inventors: Daniel Lisogurski, Boulder, CO (US); g:g;g:égg ﬁ li;}ggg ﬁgljan etal
Clark R. Baker, Jr., Newman, CA (US) 5,746,697 A 5/1998 Swedlow et al.
5,766,127 A 6/1998 Pologe et al.
(73) Assignee: Covidien LP, Mansfield, MA (US) 5,846,190 A 12/1998 Woehrle
5,924,979 A 7/1999 Swedlow et al.
(*) Notice:  Subject to any disclaimer, the term of this 6,005,658 A 12/1999 Kaluza et al.
patent is extended or adjusted under 35 (Continued)
U.S.C. 154(b) by 128 days.
. . . . . FOREIGN PATENT DOCUMENTS
This patent is subject to a terminal dis-
claimer. WO WO 2006/080856 8/2006
WO WO 2006/083180 8/2006
(21) Appl. No.: 13/484,770 OTHER PUBLICATIONS
(22) Filed: May 31, 2012 Takada, H. et al., “Acceleration Plethysmography to Evaluate Aging
(65) Prior Publication Data Effect in Cardiovascular System,” Medical Progress Through Tech-
nology, vol. 21, pp. 205-210, 1997.
US 2013/0324856 Al Dec. 5, 2013 (Continued)
(51) Imt.ClL
AG61B 5/00 (2006.01) Primary Examiner — Mark Remaly
A61B 5/021 (2006.01) (74) Attorney, Agent, or Firm — Shvarts & Leiz LLP
A61B 5/024 (2006.01)
AG61B 5/1455 (2006.01) 67 ABSTRACT
(52) US.CL A physiological monitoring system may use photonic signals
CPC ..o A61B 5/7285 (2013.01); A61B 5/021 to determine physiological parameters. The system may vary
(2013.01); A61B 5/02416 (2013.01); A61B parameters of a light drive signal used to generate the photo-
5/02433 (2013.01); A61B 5/14551 (2013.01) nic signal from a light source such that power consumption is
(58) Field of Classification Search reduced or optimized. Parameters may include light intensity,
CPC .o A61B 5/021; A61B 5/02416; A61B  firing rate, duty cycle, other suitable parameters, or any com-
5/14551; A61B 5/7285 bination thereof. In some embodiments, the system may use
See application file for complete search history. information from a first light source to generate a light drive
. signal for a second light source. In some embodiments, the
(56) References Cited system may vary parameters in a way substantially synchro-

U.S. PATENT DOCUMENTS

5,343,818 A 9/1994 McCarthy et al.
5,349,952 A 9/1994 McCarthy et al.
5,351,685 A 10/1994 Potratz

nous with physiological pulses, for example, cardiac pulses.
In some embodiments, the system may vary parameters in
response to an external trigger.

32 Claims, 30 Drawing Sheets

CKET
M

A R

4 0 )
Light Drive Circuitry
Control
Circuitry User Interface
TN 110 180
02 User Input
“\ Light Source 182
130
Front End Processing Circuitry 150 Disnlay
Analog Ana.lolg—to- 184
" Digital
Conditioner Back End P
Converter 8 Soeak
152 154 Clreultry 470 ——— p;@ er
4\ Detector Processor
140 Bermnultinl Digital 172
Conditi —
156 158
\ J Memory Communication
174 — interface
Decimator/ Dark 190
Interpolator Subtractor
160 162

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 9,241,676 B2

Page 2
(56) References Cited 7,623,990 B2  11/2009 Anderson et al.
2005/0084202 Al 4/2005 Smith et al.
U.S. PATENT DOCUMENTS 2005/0109339 Al 5/2005 Stahmann et al.
2006/0264720 Al  11/2006 Chew et al.
6,217,523 Bl 4/2001 Amano et al. 2007/0038049 Al 2/2007 Huang
6,226,539 Bl 5/2001 Potratz 2007/0149871 Al 6/2007 Sarussi et al.
6.697.655 B2 2/2004 Sueppel et al. 2007/0208240 Al 9/2007 Nordstrom et al.
6.697.658 B2  2/2004 Al-Ali 2011/0213397 Al 9/2011 Mathonnet
6,731,967 Bl 5/2004 Turcott 2011/0237911 Al 9/2011 Lamego et al.
6.863.652 B2 3/2005 Huang etal. 2011/0245636 Al 10/2011 Li etal.
6,912,413 B2 6/2005 Rantala et al.
7,003,339 B2 2/2006 Diab et al. OTHER PUBLICATIONS
;’}ég’g;g E% 1?;388? I(\:I}(;%Vsti)frll' tal International Search Report and Written Opinion of the International
7:295:866 B2  11/2007 Al-Ali Searching Authority for application No. PCT/US 2013/043338,
7,382,247 B2 6/2008 Welch et al. mailed on Oct. 2, 2013.

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

WY V1V
13X00d

"Wod"Wie|el}axd0p je syJewldalem JNoYliM sjuswndop 14Nn0d pajedijuayine puly

102

N\ | Light Source
130

Light Drive Circuitry

120

Control
Circuitry
110

Front End Processing Circuitry 15

| Detector
R 140

N

Analog Ana‘iolg—to—
i Digital
Conditioner
152 Converter
— 154
Demultiplexer Dlg.'Fai
156 Conditioner
_ 158
Decimator/ Dark
interpolator Subtractor
160 162

104

~

Back End Processing

Circuitry 170

Processor
172

User Interface
180

User Input
182

Display
184

Speaker
186

Memory
174

Communication
Interface
190

FIG. 1

yuared ‘SN

9107 ‘9T "uer

0¢ JO 1 194§

Td9L9°TYT 6 SN


https://www.docketalarm.com/

U.S. Patent Jan.

/216

26, 2016 Sheet 2 of 30

/218

US 9,241,676 B2

DOC KET

_ ARM

1 eyele |
202
/ 220 220
©
& 204
13}
=
3
=
Bp
Time
FiG. 2A
214
=
¥
&3..
]
=
3
[x¥}
=
o
322 Time
FiG. 2B

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 9,241,676 B2

Sheet 3 of 30

Jan. 26, 2016

U.S. Patent

[
O
9 %7/
9

::::
::::
o

statete®

A,
R
4

:::
:::
Ll

25
fatat

%

A,
>
L

Tatetat!

:::
:::*
o

Diastole

FIG. 2C

Find authenticated court documents without watermarks at docketalarm.com.

R M

A

OCKET

D
A



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




