United States Patent

US006402690B1

(12) (1e) Patent No.: US 6,402,690 B1
Rhee et al. 45 Date of Patent: Jun. 11, 2002
(54) ISOLATING RING SENSOR DESIGN 5,152,296 A 10/1992 Simons
5,285,784 A 2/1994 Seeker
(75) Inventors: Sokwoo Rhee, Cambridge; Boo-ho 5,297,548 A 3/1994 Pologe
Yang, Boston; Haruhiko H. Asada, g:gﬁ:gig 2 iﬁ;;g ga‘“hek
. S11, on
Lincoln, all of MA (US) 5638818 A 6/1997 Diab et al.
(73) Assignee: Massachusetts Institute of ?gg}f;‘g: 2 éﬁ;;; gallep ct al.
. 094, owings
Technology, Cambridge, MA (US) 5735808 A * 4/1998 Yasakawa ct al. .......... 600/583
. . . . . 5,738,102 A 4/1998 Lemelson
(*) Notice:  Subject to any disclaimer, the term of this 5771001 A 6/1993 Cobb
patent is extended or adjusted under 35 5,964,701 A 16/1999 Asada et al.
U.S.C. 154(b) by @ days. 6,322,515 B1 * 11/2081 Goor et al. ................. 600/485
(1) Appl. No.: 09/552,185 FOREIGN PATENT DOCUMENTS
. DE 31 50925 Al 6/1983
(22) Filed:  Apr. 18, 2000 DE 3609 913 Al 10/1987
EP 0 467 853 Al 7/1991
Related U.S. Application Data EP 0706 776 Al 4/1996
(6@) Provisional application No. 68/130,774, filed on Apr. 23, EP 0 724 860 Al 8/1996
1999. FR 1 655 834 Al 6/1991
- WO WO 93/16636 9/1993
(3_1) Int. CL7 oo A61B 5/00 WO WO 98/17172 4/1998
(52) US.CL ..o 600/300; 600/485; 600/500;
600/508; 600/310; 600/549; 600/323; 128/903 * cited by examiner
(58) Field of Search .............cccccooveccnnnne 600/300, 301, Primary Examiner—Kevin Shaver
600/389-311, 316, 323, 324, 326, 328, Assistant Examiner—Michael C Astorino
340, 344, 345-348, 355, 361-365, 481-510, 74) Attorney, Agent, or Firm—Bromberg & Sunstein LLP
549, 587, 59%: 128897, 898, 083, 028 ¢ Y, Agen, &
(57) ABSTRACT
(56) References Cited
A monitoring system for monitoring the health status of a
U.S. PATENT DOCUMENTS patient by performing measurements such as skin
3835839 A 9/1974 Brown temperature, blood flow, blood constituent concentration,
3878582 A 4/1975 Rochelle and pulse rate at the finger of the patient. The monitoring
3,972,038 A 7/1976 Fletcher et al. system has an inner ring proximate to the finger as well as
3,972,320 A 8/1976 Kalman an outer ring, mechanically decoupled from the inner ring,
4063410 A 12/1977 Welling that shields the inner ring from external loads. Measure-
4,396,966 A 8/1983 Weaver ments are performed in accordance with a protocol that may
4,535,324 A 8/1985 Levental be preprogrammed, or may be modified on the basis of
j’gzz’;% i éﬁ;g; ?“ZEd:trfa(ird’ Tr. et al. real-time data or by command from a remotely located
4827943 A 5/1989 Bomn et al. medical professional.
4,924 450 A 5/199@ Brashear et al.
5,825,793 A * 6/1991 Richey et al. ............. 600/485 20 Claims, 5 Drawing Sheets

STATION
UNIT 28

]

=,
%/////////

NO EXTERNAL
FORCE APPLIED

DOC KET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 6,402,690 B1

Sheet 1 of 5

Jun. 11, 2002

U.S. Patent

ql "Old

30404
TVYNY31LX3

\\\\\\\\\\\\\\\

el "Old

a3rddv 30404
|_<ZI.||._._.Xm_ OZ

S\ &

iil

I
L
Y

82 1lINN

NOILVLS

L A R M Find authenticated court documents without watermarks at docketalarm.com.

DOCKET

A


https://www.docketalarm.com/

U.S. Patent Jun. 11, 2002 Sheet 2 of 5

/

US 6,402,690 B1

32

FIG. 2

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent

EXTERNAL

0=180°

[A)OC KET

LARM

§$
N
FORCE => —R{
N

DIGITAL "\"/

ARTARY

42 \

Jun. 11, 2002 Sheet 3 of 5

EXTERNAL
FORCE
0 =90°

40

SN AN
\\\\‘\\\ > \\ .

@*‘W ////l,\ SENSOR
BONE 4% \’,\\ UNIT

X
L

% /,>4
%
I
N

N =essSS> FINGER

EXTERNAL
FORCE

6 =270°

RING/

EXPERIMENT CONFIGURATION

FIG. 3

US 6,402,690 B1

EXTERNAL
FORCE
6=0°

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 6,402,690 B1

Sheet 4 of 5

Jun. 11, 2002

U.S. Patent

14V HOIHd
o€

0¢c

ol

09 (03S) ANLL og o
i

1 I |
334930 04¢ WOH4 3HNSS3dd - NDIS3A ONIF 10

I |

I

v "Old

Fa
(n)
JOVLIOA

(A)
JOVLIOA

334H3A 081 WOHL JHNSS3Hd - NDIS3A ONIY 10

I

(A)
J9VLI0A

334930 06 WOH4 3HNSS3IHd - NOIS3A ONId 410

(N
J9VLI0A

334930 0 WOH4 3HNSS3dd - NDIS3A ONId

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
ALARM



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




