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1 
METHOD AND APPARATlJS FOR 

CONCOMITANT STRlJCTURAL AND 
RIOCHKMICAL CHARACTERIZATION OF 

TISSUE 

RELATED APPLICATION DATA 

claims to patent 
r>c.'IJH,-,a'"UH Ser. No. 60/110,599, filed Dee. 2, 1998. 

BACKGROUND OF TIlE INVENTION 

The present invention IS 

for 

Non-invasive methods, such as fluorescence 
spectroscopy, for the detection of certain biochemical 

unable 

associated with 
These are 

tissue transformation. 1I0wever, 
are limited in wide because 

to the WLH UllU.l-

ogy of the tissue and, such, often result 1Il 

sufficient area. 

is a non-invasive 
resolution of tissue 

measures detailed 
non-transparent tissue structure. 

of the OCT 
obtain 

of 

which is 

Fluorescence 
the presence 

cancers and other biochemical 

10 

15 

20 

25 

30 

35 

40 

50 

2 
of any visual cues-that is cues which are 
human eye white In addition, 

the 

tissue well before the appearance of 
any visual evidence of, for ICX"lllpIIC. 

The present invention 
and device 

biochemical 

pregnancy. 

It should be noted that the 
present invention may also be 
where simultaneous OCT 
information are desirable, such as materials characterization, 

and industrial process 

need and apparatus to 
and the and biochemical 

,w,,,,nr';nc in the first few millimeters of a struc-

biochemical 
a closer more detailed m:,Ul;CllUIl 

structure. The invention described herein 
and 

measurement as well as a means for more 
OCT to the tissue 

the biochemical 
55 content or status 

SUMMARY OF lHE INVENTION 

aspect, the present invention is 
to information 

60 

65 

tioned to receive radiation incident 
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facilitates 

Moreover, the 
information is ohtained 
out movement of the 
the 

3 
radiation of a first 

element and to 
to the OCT 

lHl'JIU:.!lC:<ll, biochemical, and 
,",U:"J1LH}U;' tissue lesion, tumor, 

and characterization may be done 

temperature 

BRIEF DESCRIPTION OF THE DRAWINGS 

ence will be made 
FIG. 1 is block 

of an 
of one emhodiment 

FIG. 3 is a schematic block of another embodi-
ment of an of FIG. 

FIG.4 an embodiment system of FIG. 1 
to the present invention wherein the excitation 

4 
radiation of the OCT and fluorescence are combined 

to into an endosc()Pt 

DETAILED DESCRIPTION 

In one the present invention IS a method and 

The present invention 
detailed information 

and biochemical nr.",,"rt,pc 

mentioned above, the SD.ectrm;co!J]c ''''U''-''''''-
12 may NIR 

not. 

modal­
in the 
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5 
reflectance 

It is noted, however, that the other 
modalities be in the present invention in 

manner to that described below, 

The OCT system 14 may be a available 20 

coherence tmnnor"n 

tem manufactured or 
Cleveland, These type systems are based 
the described and illustrated in UX 

and 25 

30 

status 
"""'"''''U', biochemical, and 

35 

tissue a lesion, tumor, or 
and characterization may be done in real 

6 

distal end 

A" such, radiation 
the visible spectrum is rel1ected 
I11ter 36 onto/from mirror 30 and, in turn, 

"nf'rt ,,,,,,rn r"r window 32 and to/from SP(xtros~copic 
clement 28, The ncar infrared 

off-line, obviated if, for 
FIG, 2 illustrates a first embodiment of the OCT/ 40 is constructed such the focal 

18 of FI(" L The window 31t It should be noted 

Moreover, in this assess a tissue 
embodiment, both 
information of 
movement of the 

information and 

tissue under 
clements therein, That is, 
information may be obtained 
of the 

sp,;drm~coplC window 32, 

be obtained without 
18 relative to the 

and biochemical 50 

55 

60 

65 

any suitable 
It should that, in embodiment, the 

lens 34 has a diameter of 4 mm at its base and a 
<:nl1f'Tmn diameter 3,6 mm, The focal of the lens 34 

IS 
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7 

cmbodimcnt, thc 
!lUllS';UI'" and the spec-

11UUi\J"LUpK based. A'i such, the 
intl1fmation is sensi- 25 

Morcovcr, it should bc llotcd that thc combincd may 
bc constructcd in manncr such that visible or ultraviolet 30 

radiation is used for OCT 

charactcristics and/or 
rcflcctivc filtcr 36. 

35 
FIG. 3 illustrates second embodiment the OCT! 

18 of FIG. 1. FIG. 3 is described in 

40 

UHj~"~"m""'J and Moreover, 
of FIG. 2, thc OCT information and thc 

information may be obtained 
without movement of the 
tivc thc tissuc undcr That is, 11")1 ~'llU"UJC,lL 

and biochemical related information may obtained of 
scction of tissuc without movcmcnt of thc OCT! 50 

sDloctrmlcopic 18. This facilitates accurate 

lumcn 122 is uscd to housc OCT 
The lumen 124 

18 further includes mirrors Ml 
Mirrors Ml and M2 arc 

mountcd and in fashion. A fluorcs-

55 

60 

ccncc cxcitation fibcr 130 rcsidcs in a hole locatcd in thc 65 

center of the mirror M2. Fluorescence excitation f1ber 130 
excitation the under 

8 
from the fluorescence excitation fiber 130 is directed 

the mirror MI. llere, mirror Ml rel1ects the 
from the l1uorescence excitation fiber 130 

window 132 located at a distal cnd 
18. 

element 
In onc cmbodimcnt, mirror Ml is conllcctcd to cable 136 
such that when under sulIicient tension 

interferometer 
mm in the lateral direction and 1 

upon dctcction of an "abnormal" fluorcs­
"U"LUL"~"'" tissue, the area may be 

Without 
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9 
window 132 without movement of OCT/ 

18 relative to the tissue under investi-

FIG. 4 illustrates another embodiment of 
invention. In this embodiment, OCT and 
information may be obtained 

the 

15 

for direct visualization of the 20 

18 25 

so IS 

fluorescence and OCT information once combined into and 30 

the GRIN lens 214. In this an en,dmiC01pe 
view inside the human 

the instrument into natural or created aperture 
The a coherent fiber 

or conventional the 
35 

necessary, and an 

40 

dichroic reflective 
pass the NIR radiation to/from the OCT 
element 26 for OCT hut reflects fluorescent 

vA""",,'v visible and/or ultraviolet radiation to the 
28. OCT IS accom- 50 

Lens L2 in con­
the small 

the tissue under 
components 

present invention has been described way of 
1CA'lCll'l",dl) embodiments, and the many features and 

invention are from the 
this invention has descrihed 

considered to be the 
most be 
understood that the invention is not limited to the disclosed 
emhodiments. TiJ the contrary, it is intended vanous 
modifications within the and of the annentletl 

covered. In this 

spectros­
circumstance, the 

used in the same mode of 

sp,;;Clrm;C('py measurement system. Under this 
device would used in 

to obtain both 
sp,ecllrosCI:lPV) information and mOf-

information and OCT 
In another embodiment, the present 

combined 

to or responses in 
tissue. Under this circumstance, the elements in the 
pn,rin',,',',np, may be modif1ed to accommodate the 

for temperature measurements. A 
55 filter may also be included to enhance the of the 

examIne 
18, OCT system 

of the 
18 

220, allows an operator to and 
OCT and fluorescence. The 

without movement of 

60 

65 

The contrast 
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reflcctive 
radiation 

element and wherein the second 
than about 700 nm. 

12. Thc 
reflcctive 

and transmits radiation of the second 
13. An 

thc 
amount of 

thc 

incident on the 
radiation 

35 

40 

50 

55 

of claim 13 furthcr com-

of claim 13 whcrcin thc 

13 wherein the 

of claim 13 wherein the 

hiochemical and 

radiation to the target tissue; 
radiation from thc targct tissuc, whcrcin 

radiation rcceivcd from thc targct tissuc 
contains information about the biochemical and mor­
F"'''''''''''~U' characteristics of the target tissue; 

of the received 

received 

radiation a sccond rangc. 
21. The method of claim 20 wherein the first 

system, 
systcm, and an systcm. 

23. Thc mcthod of claim 20 whcrein thc first 
(",mrlT"'''''' radiation 1Il the NIR 

range. 
24. The method of claim 20 wherein the second 

systcm is an OCT systcm. 
60 25. Thc mcthod of claim 20 whcrein thc first 

range radiation 
about 700 nm. 

26. Thc mcthod of claim 20 whcrein thc sccond wavc­
",,11""011,'0 which 

65 

of the received 
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an 

10 radiation of a 

radiation of 

to system. 
30. The method of claim 27 wherein the first 15 tissue 

radiation III the NIR 

31. The 20 wherein the target tissue 
character­

theOeT 
lesion, a tumor, or 

32. The method of claim 20 wherein the 
selected from the group ,.n,n~"'tm 
cervical tissue. 

33. A method for 

tissue is 20 34. The method of claim 33 wherein the first 

is less than about 700 nm. 
36. The method of claim 33 wherein the second wave-

25 is greater 700 nm. 
sys- The method of claim 33 wherein the target tissue 

COIIlIH1~;"" a lesion, a tumor, or 
38. The method of claim 33 wherein the 

selected from the group consisting of skin, 
30 cervical tissue. 

* * * 

tissue is 
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