a2 United States Patent

US007171252B1

10y Patent No.: US 7,171,252 B1

Scarantino et al. 45) Date of Patent: Jan. 30, 2007
(549) METHODS, COMPUTER PROGRAM (51) Imt. CL
PRODUCTS, AND DEVICES FOR A61B 5/05 (2006.01)
CALIBRATING CHRONICALLY TISSUE A61B 5/07 (2006.01)
IMPLANTED SENSORS USING AG61B 6/00 (2006.01)
CHRONICALLY TISSUE (52) US.CL oo 600/345; G00/350
. . (58) Field of Classification Search .................... None
(75) Inventors: Charles W. Scarantino, Raleigh, NC See application file for complete search history.
(US); H. Troy Nagle, Durham, NC
(US); Chang-Soo Kim, Cary, NC (US); (56) References Cited

Stefan Ufer, Raleigh, NC (US); Jason
Fiering, Boston, MA (US); Bahram
Ghaffarzadeh Kermani, San Diego,
CA (US)

(73) Assignees: Sicel Technologies, Inc., Morrisville,
NC (US); North Carolina State
University, Raleigh, NC (US)

(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21) Appl. No:  10/089,483

(22) PCT Filed: ~ Mar. 29, 2000
(Under 37 CFR 1.47)

(86) PCT No.: PCT/US00/08310

§ 371 (e)(D),
(2), (4) Date:  Sep. 17, 2002

(87) PCT Pub. No.: WO001/22874
PCT Pub. Date: Apr. 5, 2001

Related U.S. Application Data

(60) Continuation-in-part of application No. 10/078,310,
filed on Feb. 18, 2002, now Pat. No. 7,010,340, which
is a division of application No. 09/407,359, filed on
Sep. 29, 1999, now Pat. No. 6,402,689.

(60) Provisional application No. 60/102,447, filed on Sep.
30, 1998.

25

5

PHYSICIAN INTERFACE
| ~80

PTOP

U.S. PATENT DOCUMENTS
3,229,684 A 1/1966 Nagumo et al.

(Continued)
FOREIGN PATENT DOCUMENTS
DE 3219558 Al 12/1983

(Continued)
OTHER PUBLICATIONS

International Search Report, PCT/US00/08310, mailed Oct. 25,
2000.

(Continued)

Primary Examiner—Robert L. Nasser
(74) Attorney, Agent, or Firm—Myers Bigel Sibley &
Sajovec, P.A.

(57) ABSTRACT

Calibration of in vivo oxygen and pH sensor systems can be
performed by generating a constituent element of an envi-
ronment proximate to an in vivo sensor electrode via an in
vivo generating electrode and determining a level of the
constituent element in the tissue via the in vivo sensor
electrode. Accordingly, accurate monitoring of tissue can be
achieved while reducing the need to calibrate the in vivo
sensor systems using invasive procedures. Related electrode
assemblies are also discussed.
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