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(54) [Title of the Invention,]

NEAR- | NFRARED RAY FLUCRESCENT TRACER AND FLUORESCENCE | MAG NG METHOD

(57) [Abstract]

[Problemto be Sol ved]

The invention provides a near-infrared ray fluorescent tracer and fluorescence inagi ng nethod.

[ Sol uti on]

A near-infrared ray fluorescent tracer involving the present invention conprises a conplex of at |east a near-
infrared ray fluorescent pignent and a substance that contains fat-soluble ingredients, furthernmore conprises a detection
target identifying part. Furthernore the near-infrared ray fluorescent tracer is such that the near-infrared ray
fluorescent pigment is indocyanine green pignents and the substance that contains a fat-soluble ingredient is a high

density lipoprotein. Mreover, the near-infrared ray fluorescent tracer is such that the detection target identifying

part is antibodies.

In an ex vivo fluorescence inmagi ng method of the present invention, the near-infrared ray fluorescent tracer is

introduced into a living body, the living body is irradiated with excitation light, and the near-infrared ray fluorescent
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[Cains for the Patent]
[Caiml]

A near-infrared ray fluorescent tracer conprising a conplex of at least near-infrared ray fluorescent

pi gments and a substance that contains a fat--sol uble ingredient.
[Caim 2]

A near-infrared ray fluorescent tracer conprising at least a near- infrared ray fluorescent pignment, a
substance that contains a fat-soluble ingredient, and a detection target identifying part.
[Caim 3]

The near-infrared ray fluorescent tracer according to claim1 or 2, wherein

the near-infrared ray fluorescent pigment is indocyanine green pignment and the substance that contains a fat-
soluble ingredient is a high density |ipoprotein
[Caim 4]

The near-infrared ray fluorescent tracer according to claim2 or 3, wherein

the detection target identifying part is antibodies

[C ai m 5]
An ex vivo fluorescence inmaging nethod conpri sing
introducing the near-infrared ray fluorescent tracer of any of clains 1 to 4 into a |iving body;
irradiating the living body with excitation light; and
detecting near-infrared ray fluorescent light fromthe near-infrared ray fluorescent tracer
[Detail ed Description of the Invention]
[0001]
[Field of the Invention]
The present invention relates to a near-infrared ray fluorescent tracer.
[ 0002]
[Prior Art]

Met hods in which ex vivo nmeasurenments of an internal part of thick living sanple (a human body for instance)
performed using light are inportant in nedical research and in diagnosis and treatnment of diseases. Know ng in advance
the position and size of the tunors in particular using inage diagnosis is an inportant technique for extracting tunors
and several methods are well-known.

[ 0003]
However, the inage di agnosis of nerve axonal flow and tunor tissue using radioactive isotopes (RI) has problenms such as
worri es about exposure and contami nation, and the problemis the nanagenent is conplex. Also, since this cannot be used

outside controlled areas, the application in an operating tine is difficult, posing problens. For instance, substance is
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whi ch actively transport the substance fromthe nerve endings towards the cell body (nerve axonal flow, if the speed of the
nerve axonal flowis slower than normal, it is known that it is possible to diagnose that the nerve cells have been damaged
in sone way. There have been actual attenpts to performthis type of diagnosis using an Rl as the substance, but it has the

simlar problenms as tunor diagnosis.

[0004] Moreover, Regarding X ray CT techniques, the issue of being exposed to radiation is the same as the case of
radi oi sot opes. Another problemis that, since the devices used are |large and a test subject nust be positioned deep within a

t omogr aphy device, there also exists issues in that it is difficult to apply these techniques during surgery,

[ 0005]
[Problens to be Solved by the Invention]

The present invention has been executed in view of the above-described problems. Specifically, it provides a
novel tracer having a low toxicity which can be used against the living body for extracorporeally nmeasuring the inner
state of a living body sanple having thickness (such as hunan body) with near-infrared ray fluorescence. It also
provi des an extracorporeal neasuring and inmagi ng nmethod using the tracer
[ 0006]

[Means for Solving the Objective Probleni
It is thought that since near-infrared ray light is highly pernmeable to the living body, a pigment enmitting
the near-infrared ray light is allowed to be distributed within the body and its extracorporeal neasurenment can be
carried out for application to a variety of diagnoses and others. Further, this nmethod can be acconplished by the

configuration of only small and inexpensive devices such as a hal ogen | anp, CCD canera, optical filter and a | ens

etc.
[0007]

On the other hand, the pignment poses a problemof toxicity when it is used as a tracer in the living body, and
the pignents that can be used are linmted. In viewof this toxicity problem indocyanine green has actually been put
to use in clinical application as one that can be used as a tracer pignent.

The pignent discharges near red fluorecent |light (835nn) in organic solvent, and there is an instance in which

using this, blood vessels at the bottom of the eye was observed fluorecently.

[ 0008]

However, though the pigment is fluorescent in a non-polar solvent (such as an organic solvent), the pignment is

non-fluorescent in a polar solvent (such as an aqueous solution), and in an unaltered formthe pignent descri bed above
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The inventor diligently researched the above-described points, and succeeded in discovering a new near-infrared ray

fluorescent tracer that contains a non-toxic near-infrared ray fluorescent pignent and is water soluble

That is, the inventor discovered that when a pignment, such as indocyani ne green pignent, that is lowin toxicity but

substantially non- fluorescent in aqueous solution, fornms a conplex with an appropriate high-density |ipoprotein or the

like, it was fluorescent. Based on this discovery, the inventor succeeded in making the conpl ex described above as a near-

infrared ray fluorescent tracer. The inventor also discovered a near-infrared ray fluorescent pignment tracer further with

an identifying part capable of uniquely identifying a detection target. Based on this discovery, the inventor succeeded in

maki ng the conplex into a near-infrared ray fluorescent tracer capable of uniquely identifying the detection target.

[ 0010]

More specifically, the present invention provides a near-infrared ray fluorescent tracer conprising a conplex

that contains at least a near- infrared fluorescent pignent and R substance that contains a fat-sol uble ingredient

[0011]

The present invention also provides a near-infrared ray fluorescent tracer conprising at |east a near-infrared

ray fluorescent pignment, a substance that contains a fat-soluble ingredient, and a detection target

[0012]

identifying part

Furthernore, the present invention provides a near-infrared ray fluorescent tracer wherein the near-infrared ray

fluorescent pignent is an indocyanine green pignent and the substance that contains a fat-soluble ingredient is a

hi gh-density |ipoprotein

[ 0013]

The present invention further provides a near-infrared ray fluorescent tracer wherein the detection target

identifying part is an antibody.

[ 0014]

Furthernore, this invention provides an extracorporeal fluorescent inmaging nmethod conprising introducing a near-

infrared ray fluorescent tracer into a living body, irradiating the living body with an excitation light and detecting

near-infrared ray fluorescence fromthe tracer

[ 0015]

The fol |l owi ng enbodi nents are provided for a nore detailed description of the present invention

[0016]
[ Embodi ments of the |nvention]

(Near-infrared ray tracer invention) The near-infrared ray tracer of the present invention contains a pigment that has

fluorescent wavel engths in the near-infrared ray band, and that is traceable through a detection of the fluorescence. Here

[PV S VAN RV DS [P SO BN B Y
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necessary that it has fluorescence in the nmediumwhere the target detection object exists, but as explained in the follow ng

it is not always necessary to be fluorescent in water soluble liquid

[0017]

Moreover, Since the tracer of the present invention is to be used inside a living body, particularly required
characteristics for the tracer include solubility in water (so as to dissolve in vivo liquid medium, and being non-
toxic to the living body. As Iong as the pigment conbines the characteristics described above, in the present invention
there are no other restrictions on the pigment. A pignent such as indocyanine green pignent can be used favorably.
I ndocyani ne green pigment is water soluble. Also, indocyanine green is used as liver circulatory function detection test
drug, and so toxicity does not present a problem
[0018]

The near-infrared ray tracer according to this invention is preferably a conplex with the pignent bonded to ot her
living ingredient. Anong the other living ingedients which can be bonded by the pignent, there are no particular
restrictions and various biol ogical conponents can be sel ected depending on the application of the tracer according to
the invention. For exanple, (i) when the pignent described above is insoluble in an in vivo liquid nmedium (e.g., blood
or spinal fluid), conplexes with different |iving substances can be forned to nmake the pignent soluble; (ii) conversely,
in spite of the fact that the pigment described above is soluble in the in vivo liquid medium (e.g., blood or spina
fluid), but in case that is not sufficiently fluorescent in an aqueous in vivo liquid nedium and rather becones
fluorescent in a non-aqueous nedium it is possible to nake the pigment fluorescent by allowing the pignent to form
conplexes with different living ingredient, (iii) Further, as described below, to introduce a part for wuniquely
identifying the detection target to the tracer of the present invention, a conplex can be forned with an appropriate

bi ol ogi cal ingredient

[0019]

Actual |l y, the above-described indocyani ne pigment does not present any problemin ternms of toxicity, but is
substantially non-fluorescent in aqueous solution. Therefore, as shown in the enbodi ment of the present invention
i ndocyani ne pigment is enabled to forma conpl ex of the indocyanine pignment and a high-density lipoprotein that is a

bi ol ogi cal conponent having a fat-soluble ingredient, thereby made to contain indocyani ne pignment which is made

fluorescent.
[ 0020]
Furthernmore, the near-infrared ray tracer of the present invention is preferably made to be a conplex of the

above-descri bed pi gment and has the part that uniquely identifies the detection target. The identifying part is
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