(12)

United States Patent

Elner et al.

US008781559B2

US 8,781,559 B2
Jul. 15, 2014

(10) Patent No.:
45) Date of Patent:

(54) METHOD OF EVALUATING METABOLISM (56) References Cited
OF THE EYE
U.S. PATENT DOCUMENTS
(75)  Inventors: Elaor ZlREi)ni:, Li Ar.bOIi\’/[l;/H (gS); 4,569,354 A * 2/1986 Shapiroetal. ............... 600/476
oward R. Petty, Livonia, MI (US) 5,784,162 A *  7/1998 Cabibetal. ccoooovcvcrrnne 356/456
(73) Assignee: The Regents of the University of (Continued)
Michigan, Ann Arbor, MI (US)
FOREIGN PATENT DOCUMENTS
(*) Notice: Subject. to any dlsclalmer,. the term of this DE 19907479 Al 8/2000
patent is extended or adjusted under 35 P 08-024223 A 1/1996
U.S.C. 154(b) by 0 days.
(5) by Ve (Continued)
(21) Appl. No.: 12/366,921 OTHER PUBLICATIONS
(22) Filed: Feb. 6,2009 Office Action for European Application No. 05 722 799.3-1265
mailed on Jan. 29, 2010.
(65) Prior Publication Data .
(Continued)
US 2010/0004545 A1 Jan. 7, 2010
L Primary Examiner — Baisakhi Roy
Related U.S. Application Data (74) Attorney, Agent, or Firm — Marshall, Gerstein & Borun
(63) Continuation of application No. 10/777,423, filed on LLP
Feb. 12, 2004, now Pat. No. 7,512,436.
57 ABSTRACT
(51) Int.CL A method and apparatus for measuring the retinal auto-fluo-
A6IB 3/12 (2006.01) rescence of a subject retina includes an excitation light source
A6IK 38/00 (2006.01) for providing an excitation light at a wavelength of at least
CO7K 14/47 (2006.01) 450 nm and an image capture device for recording an ocular
GOIN 33/68 (2006.01) auto-fluorescence signal generated in response to the excita-
CO7K 14/705 (2006.01) tion light. The image capture device includes a filter for
(52) US.CL reducing background non-signal wavelengths from the ocular
CPC ............. AG61K 38/00 (2013.01); CO7K 14/4747 auto-fluorescence signal and an image intensifier for increas-
(2013.01); GOIN 33/6872 (2013.01); CO7K ing the ocular auto-fluorescence signal strength. The method
14/70567 (2013.01); A61B 3/12 (2013.01) and apparatus may further include a processor that analyzes
USPC .......... 600/473; 600/476; 600/558; 351/205; the ocular auto-fluorescence signal to determine a contrast
351/206; 351/211; 351/213; 351/221 change or pattern to thereby detect retinal disease or damage.
(58) Field of Classification Search The processor may compare the images with control images,
CPC ... AG61K 38/00; CO7K 14/4747; COTK past images of the same eye or other diagnostic modalities
14/70567, GO1N 33/6872; A61B 3/12 such as fundus photography, angiography, or visual field test-
USPC ... 600/473, 476, 558;351/205, 206, 211, ing to detect the retinal disease or damage.
351/213, 221
See application file for complete search history. 16 Claims, 4 Drawing Sheets
104 /92
IMAGE
DISPLAY \ 82c
106
/ /
COMPUTER
ANALYSIS 82 102




