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(57) ABSTRACT

A device for sustained release of optical clearing agent
includes a stick-shaped component having at least two sup-
plying passages for supplying gas or liquid formed on the
inside with apertures of the supplying passages being formed
at positions along the circumference of the lateral surface in
the vicinity of the top end of the stick-shaped component
respectively, at least two pouch-shaped elastic components
placed at positions along the circumference of the lateral
surface in the vicinity of the top end of the stick-shaped
component respectively to cover the apertures of the supply-
ing passages respectively, an optical clearing agent holding
component fixed on the surface of one of the pouch-shaped
elastic components and holding optical clearing agent, and a
body-fluid absorbing component fixed on the surface of

(51) Int.ClL another one of the pouch-shaped elastic components and
A61B 1/015 (2006.01) absorbing body fluid flowing from a target object or dehy-
AG6IM 25/00 (2006.01) drating the target object by osmotic pressure.
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DEVICE FOR SUSTAINED RELEASE OF
OPTICAL CLEARING AGENT, ENDOSCOPE
HAVING THE SAME, AND INSTRUMENT
FOR ENDOSCOPIC SURGERY HAVING THE
SAME

[0001] This application is a continuation application based
on International Patent Application No. PCT/IP2014/
054058, filed on Feb. 20, 2014, and claims benefits of Japa-
nese Patent Application No. 2013-032499 filed in Japan on
Feb. 21, 2013, the contents of which are incorporated by this
reference,

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] This invention relates to: a device for sustained
release of optical clearing agent which is used for giving an
optical clearing agent to a diseased region on a luminal wall
surface of a living body for example; an endoscope having the
same; and an instrument for endoscopic surgery having the
same.

[0004] 2. Description of the Related Art

[0005] Conventional problems in endoscopic treatments
which ESD (Endoscopic submucosal dissection) represents
include intraoperative bleeding and postoperative bleeding.
[0006] However, an optical clearing agent capable of
improving the light transmittancy for living-body by reducing
light scattering has been developed in recent years.

[0007] One example of optical clearing agents is an aque-
ous solution acquired by adding glycerol and surfactant to
urea, and this aqueous solution is applied to a living tissue to
penetrate into the living tissue and then makes a penetrated
region of the living tissue transparent like a jelly. Besides, the
region that is made transparent by the optical clearing agent
can be returned into its original state in which the penetrated
region is uncleared, again, by giving a saline or the like to the
penetrated region.

[0008] Optical clearing agents have been conventionally
applied mainly through drop or injection, as disclosed in Non
Patent Literature, Journal of X-ray Science and Technology,
Vol. 10, No.3-4,p 167-176,2002 or Asian Journal of Physics,
Vol. 15, No. 1, p 1-14, 2006 for example.

[0009] In order to reduce the risks of intraoperative bleed-
ing and postoperative bleeding, it is desired that an optical
clearing agent is applied to a diseased region before or after
surgery so that vascular visibility is improved.

[0010] By the way, it is characteristic of such an optical
clearing agent to take predetermined time to penetrate into a
living tissue so that time lag occurs until an optical clearing
effect is obtained. As a result, the optical clearing agent has to
be applied to a target region with the optical clearing agent
remaining at the target region, until the enough optical clear-
ing effect is obtained.

[0011] However, a target region to which an optical clear-
ing agent should be applied does not necessarily exist in the
gravity direction in a lumen.

[0012] As aresult, in amethod of applying an optical clear-
ing agentto atarget region through drop, it is difficult to apply
the optical clearing agent to a target region existing in the
opposite direction to the gravity direction while the optical
clearing agent is being kept stably remaining at the target
region.

[0013] On the other hand, an optical clearing agent can be
made to remain at a target region in a method of applying an
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optical clearing agent to a target region through injection.
However, the range of a region to which the optical clearing
agent is applied is extremely localized. As a result, in the case
where the range of a region to which the optical clearing agent
has to be applied is wide in the method of applying the optical
clearing agent to the target region through injection, it not
only is difficult to apply the optical clearing agent to the whole
range of the desired region from an injection point but also has
a high invation for living tissue.

[0014] However, for example, Patent literature, Japanese
Patent Kokai No. 2008-188212, offers an agent-applying
instrument that is used with the aim of applying an anesthetic
to nasal cavity. This agent-applying instrument can be used
for applying an agent to a wide range of'a diseased region with
low invasion with the agent kept stably remaining at the
diseased region.

[0015] The agent-applying instrument disclosed in Japa-
nese Patent Kokai No. 2008-188212 includes: an elongated
stick-shaped base components 51; a gas passage 52 running
along the base component; a cylinder-shaped balloon 53
placed on the whole circumference of the outside surface of
the base component 51 and communicating with the gas
passage 52; and an agent-holding component 54 placed onthe
outside surface of the balloon 53 and containing an agent that
is applied to the body cavity, as shown in FIG. 8. And, the
agent-applying instrument disclosed in Patent literature 1 is
configured to apply an anesthetic to a desired region by sup-
plying air to the gas passage 52 with a gas-supplying instru-
ment to inflate the balloon 53 so that the agent-holding com-
ponent 54 presses on the inside surface of the desired region
to come into contact with the desired region.

SUMMARY OF THE INVENTION

[0016] A device for sustained release of optical clearing
agent according to the present invention is characterized in
that the device includes: a stick-shaped component which
includes at least two supplying passages for supplying gas or
liquid, the supplying passages being formed on the inside of
the stick-shaped component, and which includes apertures of
the respective supplying passages, the apertures being formed
at positions along the circumference of the lateral surface in
the vicinity of the top end of the stick-shaped component
respectively; at least two pouch-shaped elastic components
which are placed at positions along the circumference of the
lateral surface in the vicinity of the top end of the stick-shaped
component respectively to cover the apertures of the supply-
ing passages respectively and which can be controlled to
inflate or deflate in accordance with an amount of an inflow of
or an outflow of the gas or liquid; an optical clearing agent
holding component which is fixed on the surface of a first
component of the pouch-shaped elastic components, which
holds optical clearing agent, and which is pressed to perform
sustained release of the optical clearing agent to the outside;
and a body-fluid absorbing component which is fixed on the
surface of a second component of the pouch-shaped elastic
components and which absorbs body fluid flowing from a
target object for sustained release of the optical clearing agent
or dehydrates the target object by osmotic pressure.

[0017] Also, in a device for sustained release of optical
clearing agent according to the present invention, it is pre-
ferred that the part in the vicinity of the top end of the stick-
shaped component, which includes at least two pouch-shaped
elastic components, is configured to be capable of rotating on
an axis of the stick-shaped component.
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[0018] Also, in a device for sustained release of optical
clearing agent according to the present invention, it is pre-
ferred that the optical clearing agent holding component
includes innumerable protuberances which are formed on its
surface.

[0019] Also, in a device for sustained release of optical
clearing agent according to the present invention, it is pre-
ferred that the device includes a penetration-rate adjusting
element which increases a rate at which the optical clearing
agent held by the optical clearing agent holding component
penetrates into the target object.

[0020] Also, in a device for sustained release of optical
clearing agent according to the present invention, it is pre-
ferred that the penetration-rate adjusting element is a tem-
perature adjusting apparatus which heats gas or liquid sup-
plied to the first pouch-shaped elastic component.

[0021] Also, in a device for sustained release of optical
clearing agent according to the present invention, it is pre-
ferred that the penetration-rate adjusting element is a penetra-
tion-rate accelerating agent which mixes with the optical
clearing agent held by the optical clearing agent holding
component.

[0022] Also, in a device for sustained release of optical
clearing agent according to the present invention, it is pre-
ferred that: the stick-shaped component includes a third sup-
plying passage for supplying gas or liquid with an aperture of
the third supplying passage formed at a position along the
circumference of the lateral surface in the vicinity of the top
end of the stick-shaped component, the third supplying pas-
sage being formed on the inside of the stick-shaped compo-
nent; and the device for sustained release of optical clearing
agent includes an optical clearing effect-cancelling agent
holding component which is fixed on a surface of a third
pouch-shaped elastic component, which holds liquid for
returning the living tissue made transparent into its original
state in which the living tissue is uncleared, and which is
pressed to perform sustained release of the liquid for return-
ing the living tissue made transparent into its original
uncleared state of the living tissue to the outside, the third
pouch-shaped elastic component being placed at a position
along the circumference of the lateral surface in the vicinity of
the top end of the stick-shaped component to cover the aper-
ture of the third supplying passage while the position of the
third pouch-shaped elastic component placed is being differ-
ent from the positions of the first pouch-shaped elastic com-
ponent and the second pouch-shaped elastic component
placed respectively, and the third pouch-shaped elastic com-
ponent being capable of being controlled to inflate and deflate
in accordance with an amount of inflow of or outflow of the
gas or liquid.

[0023] Also, in a device for sustained release of optical
clearing agent according to the present invention, it is pre-
ferred that the stick-shaped component further includes a
supplying passage for supplying the optical clearing agent
which communicates with the optical clearing agent holding
component.

[0024] Also, an endoscope according to the present inven-
tion includes one of the above-described device for sustained
release of optical clearing agent of the present invention.

[0025] Also, an instrument for endoscopic surgery accord-
ing to the present invention includes one of the above-de-
scribed device for sustained release of optical clearing agent
of the present invention.
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[0026] These and other features and advantages of the
present invention will become apparent from the following
detailed description of the preferred embodiments when
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIGS. 1A to 1D are explanatory views schemati-
cally showing a sketchy structure of a device for sustained
release of optical clearing agent of the first embodiment
according to the present invention, FIG. 1A is a side view
showing an appearance of a state in which the pouch-shaped
elastic components are not inflated, FIG. 1B is a cross-sec-
tional view taken along a line A-A in FIG. 1A, FIG. 1Cis a
cross-sectional view taken in the direction parallel to the
plane of the paper sheet showing FIG. 1A, and FIG. 1D is a
cross-sectional view showing a state in which the pouch-
shaped elastic components are inflated, FIG. 1D being taken
in the direction parallel to the plane of the paper sheet show-
ing FIG. 1A.

[0028] FIGS. 2A to 2D are explanatory views showing an
example of a procedure for sustained release of optical clear-
ing agent with the device for sustained release of optical
clearing agent of the first embodiment while FIGS. 2B to 2D
are being illustrated as a cross-sectional view taken in the
direction parallel to the plane of paper sheet showing FIG.
2A, FIG. 2A is a view showing a state in which: the device for
sustained release of optical clearing agent is inserted into a
lumen with none of the pouch-shaped elastic components
inflated; and then position adjustment for the body-fluid
absorbing component is performed so that the body-fluid
absorbing component faces a target region for sustained
release of optical clearing agent, FIG. 2B is a view showing a
state in which the second pouch-shaped elastic component is
inflated from the state shown in FIG. 2A to press the body-
fluid absorbing component to the target region so that the
body-fluid absorbing component comes into contact with the
target region, FIG. 2C is a view showing a state in which: the
second pouch-shaped elastic component is deflated from the
state shown in FIG. 2B; and then a part in the vicinity of the
top end of the stick-shaped component is rotated on the axis of
the stick-shaped component so that the optical clearing agent
holding component faces the target region, and FIG. 2D is a
view showing a state in which the first pouch-shaped elastic
component is inflated from the state shown in FIG. 2Cto press
the optical clearing agent holding component to the target
region so that the optical clearing agent holding component
comes into contact with the target region.

[0029] FIGS. 3A to 3E are explanatory views showing a
device for sustained release of optical clearing agent of the
second embodiment according to the present invention, FIG.
3A is a partially enlarged cross-sectional view showing the
surface shape of the optical clearing agent holding compo-
nent, FIG. 3B is a view showing an area which the optical
clearing agent holding component for the device for sustained
release of optical clearing agent of the second embodiment
shown in FIG. 3A occupies, FIG. 3C is a view showing a state
in which the optical clearing agent holding component is
pressed to a target region for sustained release of optical
clearing agent so that the optical clearing agent holding com-
ponent comes into contact with the target region, FIG. 3D is
a view showing: the shape of the pressed contact surface of
the target region for sustained release of optical clearing agent
in the range of the area shown in F1G. 3C; and a position in the
direction in which the optical clearing agent holding compo-
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nent is pressed to come into contact with the target region,
when the optical clearing agent holding component is pressed
to the target region to come into contact with the target region
through the device for sustained release of optical clearing
agent of the second embodiment, and FIG. 3E is a view
showing one example for comparison with the optical clear-
ing agent holding component shown in FIG. 3D and showing:
the shape of the pressed contact surface of the target region for
sustained release of optical clearing agent in the range of the
area shown in FIG. 3C; and a position in the direction in
which an optical clearing agent holding component having a
smooth surface is pressed to come into contact with the target
region, when the optical clearing agent holding component
having a smooth surface is pressed to the target region to
come into contact with the target region.

[0030] FIG. 4 is an explanatory view schematically show-
ing a sketchy structure of a device for sustained release of
optical clearing agent of a third embodiment according to the
present invention.

[0031] FIGS. 5A to 5C are explanatory views schemati-
cally showing a sketchy structure of a device for sustained
release of optical clearing agent of the fourth embodiment
according to the present invention, FIG. 5A is a side view
showing an appearance of a state in which the pouch-shaped
elastic components are not inflated, FIG. 5B is a cross-sec-
tional view taken along a line A'-A' in FIG. 5A, and FIG. 5C
is a cross-sectional view taken in the direction parallel to the
plane of the paper sheet showing FIG. 5A.

[0032] FIGS. 6A to 6F are explanatory views showing an
example of a procedure for sustained release of optical clear-
ing agent with the device for sustained release of optical
clearing agent of the fourth embodiment according to the
present invention while FIGS. 6B to 6F are being illustrated
as a cross-sectional view taken in the direction parallel to the
plane of paper sheet showing FIG. 6A, FIG. 6A is a view
showing a state in which: the device for sustained release of
optical clearing agent is inserted into a lumen with none of the
pouch-shaped elastic components inflated; and then the posi-
tion adjustment for body-fluid absorbing component is per-
formed so that the body-fluid absorbing component faces a
target region for sustained release of optical clearing agent,
FIG. 6B is a view showing a state in which the second pouch-
shaped elastic component is inflated from the state shown in
FIG. 6A to press the body-fluid absorbing component to the
target region so that the body-fluid absorbing component
comes into contact with the target region, FIG. 6C is a view
showing a state in which: the second pouch-shaped elastic
component is deflated from the state shown in FIG. 6B; and
then a part in the vicinity of the top end of the stick-shaped
component is rotated on the axis of the stick-shaped compo-
nent so that the optical clearing agent holding component
faces the target region, FIG. 6D is a view showing a state in
which the first pouch-shaped elastic component is inflated
from the state shown in FIG. 6C to press the optical clearing
agent holding component to the target region so that the
optical clearing agent holding component comes into contact
with the target region, FIG. 6E is a view showing a state in
which: the first pouch-shaped elastic component is deflated
from the state shown in FIG. 6D; and then the part in the
vicinity of the top end of the stick-shaped component is
rotated on the axis of the stick-shaped component so that the
optical clearing effect-cancelling agent holding component
faces the target region, and FIG. 6F is a view showing a state
in which the third pouch-shaped elastic component is inflated
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from the state shown in FIG. 6E to press the optical clearing
effect-cancelling agent holding component to the target
region so that the optical clearing effect-cancelling agent
holding component comes into contact with the target region.
[0033] FIG. 7 is an explanatory view schematically show-
ing a sketchy structure of a device for sustained release of
optical clearing agent of the fifth embodiment according to
the present invention.

[0034] FIG. 8 is a cross-sectional view showing one
example of an agent-applying instrument disclosed in Japa-
nese Patent Kokai No. 2008-188212.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0035] Prior to the explanation of embodiments of the
present invention, operation effects of the present invention
are explained.

[0036] A luminal wall surface of a living body which is a
target for sustained release of optical clearing agent is cov-
ered in body fluid. Also, there exists much body fluid in the
upper layer of the living tissue which has to be made trans-
parent, also on the inside of the luminal wall surface. When
much body fluid mixes with an optical clearing agent, the
optical clearing agent is diluted, so that the function of the
optical clearing agent making a living tissue transparent dete-
riorates and penetration of the optical clearing agent into the
living tissue that is required to become transparent is retarded.
In order to shorten necessary time for obtaining the enough
optical clearing effect by sustained release of the optical
clearing agent to the luminal wall surface, the living tissue
being required to become transparent, the body fluid existing
on the surface of or on the inside of the luminal wall surface
has to be reduced to the utmost so that the optical clearing
agent easily penetrates into the living tissue that is required to
become transparent.

[0037] Inaddition, it is important to reduce physical burden
on the living tissue to the utmost also in an operation for
shortening time necessary for sustained release of optical
clearing agent to the luminal wall surface.

[0038] Accordingly, as inthe present invention, a device for
sustained release of optical clearing agent according to the
present invention includes: a stick-shaped component which
includes at least two supplying passages for supplying gas or
liquid and apertures of the respective supplying passage, the
supplying passage being located on the inside of the stick-
shaped component, and the apertures being located at posi-
tions along the circumference of the lateral surface in the
vicinity of the top end of the stick-shaped component; at least
two pouch-shaped elastic components which are placed at
positions along the circumference of the lateral surface in the
vicinity of the top end of the stick-shaped component respec-
tively to cover the apertures of the supplying passages respec-
tively and which can be controlled to inflate or deflate in
accordance with an amount of inflow of or outflow of the gas
or liquid; an optical clearing agent holding component which
is fixed on the surface of a first component of the pouch-
shaped elastic components, which holds an optical clearing
agent, and which is pressed to sustainedly release the optical
clearing agent to the outside; and a body-fluid absorbing
component which is fixed on the surface of a second compo-
nent of the pouch-shaped elastic components, and which
absorbs body fluid flowing from a target object for sustained
release of optical clearing agent or dehydrates the target
object by osmotic pressure. As a result, sustained release of
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the optical clearing agent to the luminal wall surface can be
performed by the optical clearing agent holding component
while the body-fluid absorbing component is removing body
fluid adhering to the luminal wall surface to reduce an amount
of’body fluid in a surface layer of the inside of the luminal wall
surface to the utmost. As a result, an amount of body fluid
mixing with the optical clearing agent can be reduced to the
utmost, so that it is possible to shorten time which the optical
clearing agent needs to penetrate into a living tissue that is
required to become transparent in the luminal wall surface.
[0039] In addition, as in a device for sustained release of
optical clearing agent according to the present invention, the
body-fluid absorbing component and the optical clearing
agent holding component are placed at positions along the
circumference of the lateral surface in the vicinity of the top
end of the stick-shaped component respectively. As a result,
absorption of body fluid by the body-fluid absorbing compo-
nent and sustained release of the optical clearing agent by the
optical clearing agent holding component can be changed to
each other to perform the absorption of body fluid or the
sustained release of the optical clearing agent without insert-
ing or pulling the stick-shaped component into or out of the
living body, by rotating on the axis of the stick-shaped com-
ponent the part in the vicinity of the top end of the stick-
shaped component on which the fluid-body absorbing com-
ponent and the optical clearing agent holding component are
placed, so that a physical burden on the living body and work
burden can be reduced to the utmost.

[0040] In addition, as in the device for sustained release of
optical clearing agent according to the present invention, the
optical clearing agent holding component and the body-fluid
absorbing component are fixed on the pouch-shaped elastic
components respectively. As a result, the optical clearing
agent holding component and the body-fluid absorbing com-
ponent can be pressed to come into contact with the luminal
wall surface of the target region by inflating the pouch-shaped
elastic components respectively, so that also a target region
existing in the opposite direction to the direction of gravity
can be stably given the optical clearing agent and body fluid
can be stably removed from also the target region existing in
the opposite direction to the direction of gravity.

[0041] Accordingly, such a constitution as in the device for
sustained release of optical clearing agent according to the
present invention: makes it possible to shorten necessary time
for obtaining the optical clearing effect by the optical clearing
agent to the utmost with a physical burden on a living body
and a work burden reduced; and, in addition, makes it pos-
sible to stably gives an optical clearing agent to also a target
region for administration of optical clearing agent which
exists in the opposite direction to the direction of gravity.
[0042] Also, when a part in the vicinity of the top end of the
stick-shaped component which is provided with the at least
two pouch-shaped elastic components is configured to be
capable of being rotated on the axis of the stick-shaped com-
ponent in a device for sustained release of optical clearing
agent according to the present invention, absorption of body
fluid by the body-fluid absorbing component and sustained
release of optical clearing agent by the optical clearing agent
holding component can be changed to each other to perform
absorption of body fluid or sustained release of optical clear-
ing agent without inserting or pulling the stick-shaped com-
ponent into or out of a living tissue. As a result, it is possible
to realize the effect of reducing a physical burden on the living
body and work burden to the utmost.
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[0043] Also, when the optical clearing agent holding com-
ponent includes innumerable protuberances formed on its
surface in a device for sustained release of optical clearing
agent according to the present invention, the protuberances
press against the surface of a target region for sustained
release of optical clearing agent in the case where the optical
clearing agent holding component is pressed to the target
object, so that the shape of the surface of the target region is
deformed into a bumpy shape corresponding to the protuber-
ances of the optical clearing agent holding component. As a
result, the surface area of the target region into which optical
clearing agent penetrates remarkably increases. In addition,
the optical clearing agent holding component can be made to
enter the target region for sustained release of optical clearing
agent all the more inside because the shape of the surface of
the target region for sustained release of optical clearing agent
is deformed into the bumpy shape by the protuberances of the
optical clearing agent holding component, so that the distance
between: the optical clearing agent; and the living tissue that
is required to be made transparent and that exists on the inside
of the target region for sustained release of optical clearing
agent can be shortened. As a result, it is possible to remark-
ably shorten necessary time for making the living tissue trans-
parent, the living tissue being required to be transparent and
existing on the inside of the target region for sustained release
of'optical clearing agent, because: more optical clearing agent
can be applied to the target region for sustained release of
optical clearing agent; and the distance between: the optical
clearing agent penetrating into the target region; and the liv-
ing tissue required to be transparent and existing on the inside
of the target region for sustained release of the optical clear-
ing agent can be shortened.

[0044] Also, when a device for sustained release of optical
clearing agent according to the present invention includes a
penetration-rate adjusting element which increases a rate at
which the optical clearing agent held by the optical clearing
agent holding component penetrates into a target tissue for
sustained release of optical clearing agent, it is possible to
accelerate dehydration of body fluid from the target tissue.
Accordingly, when the optical clearing agent holding com-
ponent is configured in such a way that the surface of the
optical clearing agent holding component discharges the opti-
cal clearing agent to the outside whereas the surface of the
optical clearing agent holding component does not allows
body fluid passing through the surface, the body fluid from
the target region is dehydrated by the optical clearing agent
discharged from the surface of the optical clearing agent
holding component and, afterward, body fiuid flowing from
the target region is absorbed by the body-fluid absorbing
component. And then, the optical clearing agent holding com-
ponent is made to press again on the target region in which an
amount of the body fluid was reduced, to come into contact
with the target region. As a result, the optical clearing agent
discharged from the optical clearing agent holding compo-
nent can easily penetrate into the inside of the target region.
As aresult, it is possible to shorten necessary time for making
the living tissue transparent all the more, the living tissue
being required to become transparent and existing on the
inside of the target region for sustained release of optical
clearing agent.

[0045] Also, whenthe penetration-rate adjusting element is
composed of a temperature adjusting apparatus which heats
gas or liquid that is supplied to the first pouch-shaped elastic
component in a device for sustained release of optical clear-
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ing agent according to the present invention, it is possible to
shorten necessary time for making the living tissue transpar-
ent all the more, the living tissue being required to become
transparent and existing on the inside of the target tissue for
sustained release of optical clearing agent. In addition, it
becomes easy to adjust necessary time for making the living
tissue transparent.

[0046] Also, when the penetration-rate adjusting element is
a penetration-rate accelerating agent which mixes with the
optical clearing agent held by the optical clearing agent hold-
ing component in a device for sustained release of optical
clearing agent according to the present invention, it is pos-
sible to shorten necessary time for making the living tissue
transparent all the more, the living tissue being required to be
transparent and existing on the inside of the target region for
sustained release of optical clearing agent.

[0047] Also, a device for sustained release of optical clear-
ing agent according to the present invention is configured in
such a way that: the stick-shaped component includes a third
supplying passage for supplying gas or liquid with an aper-
ture of the third supplying passage located at a position along
the circumference of the lateral surface in the vicinity of the
top end of the stick-shaped component, the third supplying
passage being formed on the inside of the stick-shaped com-
ponent; a third pouch-shaped elastic component is placed at a
position along the circumference of the lateral surface in the
vicinity ofthe top end of'the stick-shaped component to cover
the aperture of the third supplying passage while the position
of'the third pouch-shaped elastic component placed is difter-
ing from the positions of the first pouch-shaped elastic com-
ponent and the second pouch-shaped elastic component
placed respectively, the third pouch-shaped elastic compo-
nent being capable of being controlled to inflate or deflate in
accordance with an amount of inflow of or outflow of the gas
or liquid; and the device for sustained release of optical clear-
ing agent includes an optical clearing effect-cancelling agent
holding component which is fixed on the surface of the third
pouch-shaped elastic component, which holds an agent for
retuning the living tissue made transparent into its original
state in which the living tissue is uncleared, and which is
pressed to sustainedly release to the outside the agent for
returning the living tissue made transparent into its original
uncleared state. Such a constitution not only makes it possible
to shorten time which the optical clearing agent needs to
penetrate into the living tissue which is required to become
transparent and which exists on the inside of a diseased region
on the luminal wall surface by sustainedly releasing the opti-
cal clearing agent by the optical clearing agent holding com-
ponent while an amount of body fluid existing on the surface
of or in the surface layer on the inside of the diseased region
on the luminal wall surface is being reduced to the utmost by
the body-fluid absorbing component but also makes it pos-
sible to stably apply the optical clearing effect-cancelling
agent to also a target region for sustained release existing in
the opposite direction to the direction of gravity without
inserting and pulling the stick-shaped component into or out
of the living body also in a process of unclearing the living
tissue having been made transparent, so that it is possible to
reduce a physical burden on the living body and a work
burden all the more.

[0048] Also, when the stick-shaped component further
includes an optical clearing agent supplying passage which
communicates with the optical clearing agent holding com-
ponent in a device for sustained release of optical clearing
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agent according to the present invention, it is possible to
control an amount of the optical clearing agent sustainedly
released to the target region for sustained release of optical
clearing agent into a suitable amount. As a result, even in the
case where an amount of the optical clearing agent necessary
for making the living tissue existing in the target region trans-
parent exceeds an amount of the optical clearing agent which
can be held by the optical clearing agent holding component
and additional sustained release of the optical clearing agent
is needed, another amount of the optical clearing agent can be
properly supplied to the optical clearing agent holding com-
ponent through the optical clearing agent supplying passage
as necessary, so that it is possible to complete the process of
making the living tissue transparent without pulling the stick-
shaped component out of the living body.

[0049] Also, as in the present invention, when an endo-
scope and an instrument for endoscopic surgery include one
of'the above-described device for sustained release of optical
clearing agent according to the present invention, it is pos-
sible to realize an endoscope and an instrument for endo-
scopic surgery which have the effects of the above described
device for sustained release of optical clearing agent accord-
ing to the present invention.

[0050] Embodiments of the present invention are explained
using the drawings, below.

First Embodiment

[0051] FIGS. 1A to 1D are explanatory views schemati-
cally showing a sketchy structure of a device for sustained
release of optical clearing agent of the first embodiment
according to the present invention, FIG. 1A is a side view
showing an appearance of a state in which the pouch-shaped
elastic components are not inflated, FIG. 1B is a cross-sec-
tional view taken along a line A-A in FIG. 1A, FIG. 1Cis a
cross-sectional view taken in the direction parallel to the
plane of the paper sheet showing FIG. 1A, and FIG. 1D is a
cross-sectional view showing a state in which the pouch-
shaped elastic components are inflated, FIG. 1D being taken
in the direction parallel to the plane of the paper sheet show-
ing FIG. 1A. FIGS. 2A to 2D are explanatory views showing
an example of a procedure for sustained release of optical
clearing agent with the device for sustained release of optical
clearing agent of the first embodiment while FIGS. 2B to 2C
are being illustrated as a cross-sectional view taken in the
direction parallel to the plane of paper sheet showing FIG.
2A, FIG. 2A is a view showing a state in which: the device for
sustained release of optical clearing agent is inserted into a
lumen with none of the pouch-shaped elastic components
inflated; and then position adjustment for the body-fluid
absorbing component is performed so that the body-fluid
absorbing component faces a target region for sustained
release of optical clearing agent, FIG. 2B is a view showing a
state in which the second pouch-shaped elastic component is
inflated from the state shown in FIG. 2A to press the body-
fluid absorbing component to the target region so that the
body-fluid absorbing component comes into contact with the
target region, FIG. 2C is a view showing a state in which: the
second pouch-shaped elastic component is deflated from the
state shown in FIG. 2B; and then a part in the vicinity of the
top end of the stick-shaped component is rotated on the axis of
the stick-shaped component so that the optical clearing agent
holding component faces the target region, and FIG. 2D is a
view showing a state in which the first pouch-shaped elastic
component is inflated from the state shown in FIG. 2Cto press
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the optical clearing agent holding component to the target
region so that the optical clearing agent holding component
comes into contact with the target region.

[0052] A device for sustained release of optical clearing
agent of the present embodiment includes a stick-shaped
component 1, pouch-shaped elastic components 5 and 6
which are capable of being inflated, an optical clearing agent
holding component 7, and a body-fluid absorbing component
8, as shown in FIGS. 1A to 1D.

[0053] The stick-shaped component 1 is made of a flexible
material and includes supplying passages 2 and 3 for supply-
ing gas or liquid, the supplying passages 2 and 3 being formed
on the inside of the stick-shaped component 1.

[0054] Also, the stick-shaped component 1 includes aper-
tures 2a and 3a of the supplying passages 2 and 3, the aper-
tures 2a and 3a being formed at positions along the circum-
ference of the lateral surface in the vicinity of the top end of
the stick-shaped component 1, as shown in FIG. 1B.

[0055] The supplying passages 2 and 3 connect with a unit
for supplying and discharging gas or liquid for which a pump
or the like is used, and the unit for supplying and discharging
gas or liquid being not shown in the drawings.

[0056] The pouch-shaped elastic components 5 and 6 are
composed of balloons respectively, for example. And, the
pouch-shaped elastic components 5 and 6 are placed at posi-
tions along the circumference of the lateral surface in the
vicinity of the top end of the stick-shaped component 1
respectively to cover the apertures 2a and 3a of the respective
supplying passages 2 and 3, as shown in FIGS. 1B and 1C.
[0057] And, the balloons 5 and 6: are inflated (expand)
when gas or liquid is supplied to the insides of the balloons 5
and 6 through the supplying passages 2 and 3 connecting with
the unit for supplying and discharging gas or liquid which is
not shown in the drawings (refer to FIG. 1D); and are deflated
(contract) when gas or liquid is discharged from the insides of
the balloons 5 and 6 through the supplying passages 2 and 3
(refer to FIG. 1C). Accordingly, the device for sustained
release of optical clearing agent is configured to be capable of
controlling inflation of and deflation of the balloons in accor-
dance with an amount of inflow of or outflow of gas or liquid.
[0058] The optical clearing agent holding component 7 is
fixed on the surface of the balloon 5 and is composed of: a
sponge-like component; or a pouch-shaped component hav-
ing minute holes on the surface of the pouch-shaped compo-
nent to hold an optical clearing agent inside, for example.
And, the optical clearing agent holding component 7 is con-
figured to be pressed to sustainedly release the optical clear-
ing agent to the outside.

[0059] The body-fluid absorbing component 8 is fixed on
the surface of the balloon 6 and is composed of: a fiber
component like gauze or absorbent cotton which absorbs
body fluid from a target region for sustained release of optical
clearing agent; or a dehydration sheet which dehydrates the
target region for sustained release of optical clearing agent by
osmotic pressure, for example.

[0060] Also, the stick-shaped component 1 is configured in
such a way that a part in the vicinity of the top end of the
stick-shaped component 1 on which the balloons 5 and 6 are
placed can be rotated on the axis of the stick-shaped compo-
nent 1 by a rotary unit which is composed of a gear, a rotary
shaft, a motor, and so on, the rotary unit being not shown in
the drawings.

[0061] Besides, a reference numeral 20 in FIG. 2 denotes
the luminal wall surface, and a reference numeral 20q in FIG.
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2 denotes a diseased region on the luminal wall surface (or the
target region for sustained release of the optical clearing
agent).

[0062] A procedure for performing sustained release of
optical clearing agent to a target region for sustained release
of optical clearing agent (which is the diseased region 20a on
the luminal wall surface 20 in this case) using the device for
sustained release of optical clearing agent of the first embodi-
ment having such a configuration is explained using FIG. 2.
[0063] As described above, the surface of the luminal wall
surface 20 is covered with body fluid. Also, there exists much
body fluid on the upper layer of a living tissue required to
become transparent, also on the inside of the luminal wall
surface 20. If much body fluid mixes with an optical clearing
agent, the optical clearing agent is diluted, so that the function
of the optical clearing agent making the living tissue trans-
parent is deteriorated and penetration of the optical clearing
agent into the living tissue required to become transparent is
retarded. In order to shorten necessary time for obtaining the
optical clearing effect by sustained release of the optical
clearing agent to the luminal wall surface 20, the living tissue
being required to become transparent, body fluid existing on
the surface of and on the inside of the luminal wall surface 20
has to be reduced to the utmost so that the optical clearing
agent easily penetrates into the living tissue required to
become transparent.

[0064] Accordingly, body fluid on the surface of and on the
inside of the diseased region 20a on the luminal wall surface
20 is reduced before sustained release of the optical clearing
agent, the diseased region 20 being required to become trans-
parent.

[0065] The device for sustained release of optical clearing
agent is inserted into the lumen while the balloons 5 and 6 are
not being inflated. And then, the top end which is provided
with the balloons 5 and 6 is moved to be located at the position
of the diseased region 20a of the luminal wall surface 20.
Next, the stick-shaped component 1 is rotated a predeter-
mined amount through the rotary unit which is not shown in
the drawings so that the body-fluid absorbing component 8 is
made to face the diseased region 20a of the luminal wall
surface 20 as shown in FIG. 2A, the diseased region 20a being
atarget region for sustained release of optical clearing agent.
[0066] Next, gas (or liquid) is infused into the balloon 6
through the aperture 3a of the supplying passage 3 connecting
with the unit for supplying and discharging gas or liquid
which is not shown in the drawings, to inflate the balloon 6. As
a result, the balloon 6 presses the body-fluid absorbing com-
ponent 8 to the diseased region 20a of the luminal wall surface
20 while the balloon 6 is being deformed, as shown in FIG.
2B. As a result, the body fluid on the surface of and on the
inside of the diseased region 20a of the luminal wall surface
20 is absorbed by the body-fluid absorbing component 8.
[0067] After the body fluid is sufficiently absorbed to be
removed from the surface of and the inside of the diseased
region 20a of the luminal wall surface 20, the gas (or liquid)
in the balloon 6 is discharged through the aperture 3a of the
supplying passage 3 connecting with the unit for supplying
and discharging gas or liquid, the unit for supplying and
discharging gas or fluid being not shown in the drawings, so
that the balloon 6 is deflated. As a result, the body-fluid
absorbing component 8 moves away from the diseased region
204 of the luminal wall surface 20.

[0068] Next, the part in the vicinity of the top end of the
stick-shaped component 1 is rotated 180 degrees by the rotary
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unit which is not shown in the drawings so that the optical
clearing agent holding component 7 is made to face the dis-
eased region 20a of the luminal wall surface 20, as shown in
FIG. 2C.

[0069] Next, gas (or liquid) is infused into the balloon 5
through the aperture 2a of the supplying passage 2 connecting
with a unit for supplying and discharging gas or liquid which
is not shown in the drawings, to inflate the balloon 5. As a
result, the balloon 5 presses the optical clearing agent holding
component 7 to the diseased region 20a of the luminal wall
surface 20 while the balloon 5 is being deformed, as shown in
FIG. 2D. As a result, the optical clearing agent held by the
optical clearing agent holding component 7 is sustainedly
released to the diseased region 20a of the luminal wall surface
20.

[0070] The optical clearing agent gradually penetrates into
the inside of the diseased region 20a of the luminal wall
surface 20 by sustained release of optical clearing agent to the
diseased region 20a on the luminal wall surface 20, whereas
body fluid existing on the inside of the diseased region 20a of
the luminal wall surface 20 soaks to enter the optical clearing
agent holding component 7. As described above, the function
of'the optical clearing agent making living tissue transparent
deteriorates when a considerable amount of body fluid enters
the optical clearing agent holding component 7 to mix with
the optical clearing agent.

[0071] Accordingly, in a process in the middle of the sus-
tained release of the optical clearing agent to the diseased
region 20a on the luminal wall surface 20, the gas (or liquid)
in the balloon 5 is discharged through the aperture 2a of the
supplying passage 2 connecting with the unit for supplying
and discharging gas or liquid which is not shown in the
drawings so that the balloon 5 is deflated to separate the
optical clearing agent holding component 7 from the diseased
region 20a of the luminal wall surface 20. And then, the
stick-shaped component 1 is rotated 180 degrees by the rotary
unit which is not shown in the drawings to make the body-
fluid absorbing component 8 face the diseased region 20a of
the luminal wall surface 20 as shown in FIG. 2A. And, absorp-
tion of body fluid soaking out ofthe diseased region 20a of the
luminal wall surface 20 by the body-fluid absorbing compo-
nent 8 and sustained release of the optical clearing agent to the
diseased region 20a of the luminal wall surface 20 by the
optical clearing agent holding component 7 are repeated.
When a living tissue on the inside of the diseased region 20a
of the luminal wall surface 20 becomes as transparent as
desired, the sustained release of the optical clearing agent is
finished.

[0072] After the completion of the sustained release of the
optical clearing agent, gas (or liquid) in the balloon 5 is
discharged through the aperture 2a of the supplying passage
2 connecting with the unit for supplying and discharging gas
or liquid which is not shown in the drawings so that the
balloon 5 is deflated to move away from the diseased region
20a of the luminal wall surface 20 in which the living tissue
has been made transparent. Next, the device for sustained
release of optical clearing agent is moved to be located at a
position far away from the diseased region 20a of the luminal
wall surface 20. As a result, it is possible to diagnose or treat
the transparent living tissue existing in the diseased region
20q of the luminal wall surface 20.

[0073] In the case where the transparent living tissue is
returned into its original state in which the living tissue is
uncleared after diagnosis or treatment of the transparent liv-
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ing tissue existing in the diseased region 20a of the luminal
wall surface 20 is finished, the stick-shaped component 1 is
pulled out of the living body temporarily. And then, a stick-
shaped component 1 including an optical clearing effect-
cancelling agent holding component 13 is inserted into the
lumen, the optical clearing eftect-cancelling agent holding
component 13 being fixed on a balloon which is configured in
the same manner as the balloons 5 and 6, the optical clearing
effect-cancelling agent holding component 13 being com-
posed of a sponge-like component or a pouch-shaped com-
ponent 12 the surface of which has minute holes for example,
and the optical clearing effect-cancelling agent holding com-
ponent 13 holding saline inside. And, the balloon is inflated to
press the optical clearing effect-cancelling agent holding
component 13 holding the saline to the diseased region 20a of
the luminal wall surface 20 in which the living tissue made
transparent exists and to make the optical clearing effect-
cancelling agent holding component 13 come into contact
with the diseased region 20a of the luminal wall surface 20,
with the same procedure as explained above using FIGS. 2C
and 2D, and then the saline is sustainedly released. The opti-
cal clearing agent in the living tissue is exchanged for the
saline, with the result that the living tissue having been made
transparent is returned into its original state in which the
living tissue is uncleared.

[0074] According to the device for sustained release of
optical clearing agent of the first embodiment, the device of
the first embodiment includes: the stick-shaped component 1
which has the two supplying passages 2 and 3 for supplying
gas or liquid inside and which has the apertures 2a and 3a of
the supplying passage 2 and 3 at the positions along the
circumference of the lateral surface in the vicinity of the top
end of the stick-shaped component 1; the at least two pouch-
shaped elastic components 5 and 6 which are placed at posi-
tions along the circumference of the lateral surface in the
vicinity of the top end of the stick-shaped component 1
respectively to cover the apertures 2a and 3a of the supplying
passages 2 and 3 respectively and which can be controlled to
inflate or deflate in accordance with an amount of inflow of or
outflow of gas or liquid; the optical clearing agent holding
component 7 which is fixed on the surface of the first pouch-
shaped elastic component 5, which holds the optical clearing
agent, and which is pressed to sustainedly release the optical
clearing agent to the outside; and the body-fluid absorbing
component 8 which is fixed on the surface of the second
pouch-shaped elastic component 6 and which absorbs body
fluid from a target region for sustained release of optical
clearing agent or dehydrates the target region for sustained
release of optical clearing agent by osmotic pressure. As a
result, the optical clearing agent holding component 7 can
sustainedly release the optical clearing agent to the luminal
wall surface 20 while an amount of body fluid existing in a
surface layer on the inside of the luminal wall surface 20 is
being reduced to the utmost by removing body fluid adhering
to the surface of the luminal wall surface 20 by the body-fluid
absorbing component 8. As a result, it is possible to reduce an
amount of body fluid that mixes with the optical clearing
agent to the utmost, so that it is possible to shorten time which
the optical clearing agent needs to penetrate into a living
tissue that is required to become transparent on the inside of
the luminal wall surface 20.

[0075] In addition, according to the device for sustained
release of optical clearing agent of the first embodiment, the
body-fluid absorbing component 8 and the optical clearing
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agent holding component 7 are placed at positions along the
circumference of the lateral surface in the vicinity of the top
end of the stick-shaped component 1, respectively. As aresult,
absorption of body fluid by the body-fluid absorbing compo-
nent 8 and sustained release of the optical clearing agent by
the optical clearing agent holding component 7 can be
changed to each other to be performed respectively without a
process of inserting the stick-shaped component 1 into or
pulling the stick-shaped component 1 out of the living body
by rotating on the axis of the stick-shaped component 1 the
part in the vicinity of the top end of the stick-shaped compo-
nent 1 on which the body fluid absorbing component 8 and the
optical clearing agent holding component 7 are placed, so that
it becomes possible to reduce a physical burden on the living
tissue and a work burden to the utmost.

[0076] In addition, according to the device for sustained
release of optical clearing agent of the first embodiment, the
optical clearing agent holding component 7 and the body-
fluid absorbing component 8 are fixed on the first pouch-
shaped elastic component 5 and the second pouch-shaped
elastic component 6, respectively, and the first pouch-shaped
elastic component 5 and the second pouch-shaped elastic
component 6 are inflated to be capable of pressing the optical
clearing agent holding component 7 and the body-fluid
absorbing component 8 to a target region of the luminal wall
surface 20 respectively so that the optical clearing agent hold-
ing component 7 and the body-fluid absorbing component 8
can come into contact with the target region of the luminal
wall surface 20. As a result, the optical clearing agent can be
stably given to also a target region existing in the opposite
direction to the direction of gravity, and, in addition, it is
possible to stably remove body fluid.

[0077] Accordingly, the device for sustained release of
optical clearing agent of the first embodiment makes it pos-
sible to shorten necessary time for obtaining the optical clear-
ing effect by an optical clearing agent to the utmost with a
physical burden on a living body and a work burden reduced.
Inaddition, the device for sustained release of optical clearing
agent of the first embodiment makes it possible to stably
apply an optical clearing agent to also a target region to be
applied the optical clearing agent which exists in the opposite
direction to the direction of gravity.

[0078] Also, according to the device for sustained release
of optical clearing agent of the first embodiment, the part in
the vicinity of the top end of the stick-shaped component 1,
which is provided with the two pouch-shaped elastic compo-
nents 5 and 6, is configured to be capable of rotating on the
axis of the stick-shaped component 1. As a result, absorption
of body fluid by the body-fluid absorbing component 8 and
sustained release of the optical clearing agent by the optical
clearing agent holding component 7 can be changed to each to
be performed respectively other without inserting or pulling
the stick-shaped component 1 into or out of a living body, so
that the effect of reducing a physical burden on the living
body and a work burden to the utmost can be realized.

Second Embodiment

[0079] FIGS. 3A to 3C are explanatory views showing a
device for sustained release of optical clearing agent of the
second embodiment according to the present invention, FIG.
3A is a partially enlarged cross-sectional view showing the
surface shape of the optical clearing agent holding compo-
nent 7, FIG. 3B is a view showing an area which the optical
clearing agent holding component 7 for the device for sus-
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tained release of optical clearing agent of the second embodi-
ment shown in FIG. 3A occupies, FIG. 3C is a view showing
a state in which the optical clearing agent holding component
7 is pressed to a target region for sustained release of optical
clearing agent so that the optical clearing agent holding com-
ponent 7 comes into contact with the target region, F1G. 3D is
a view showing: the shape of the pressed contact surface of
the target region for sustained release of optical clearing agent
in the range of the area shown in F1G. 3C; and a position in the
direction in which the optical clearing agent holding compo-
nent 7 is pressed to come into contact with the target region,
when the optical clearing agent holding component 7 is
pressed to the target region to come into contact with the
target region through the device for sustained release of opti-
cal clearing agent of the second embodiment, and FIG. 3E is
aview showing one example for comparison with the optical
clearing agent holding component 7 shown in FIG. 3D and
showing: the shape of the pressed contact surface of the target
region for sustained release of optical clearing agent in the
range of the area shown in FIG. 3C; and a position in the
direction in which an optical clearing agent holding compo-
nent 7 having a smooth surface is pressed to come into contact
with the target region, when the optical clearing agent holding
component 7 having a smooth surface is pressed to the target
region to come into contact with the target region.

[0080] A device for sustained release of optical clearing
agent of the present embodiment not only has the constitu-
tions of the device of the first embodiment shown in FIG. 1 but
also has a constitution in which innumerable protuberances
7a are formed on the surface of the optical clearing agent
holding component 7, as shown in FIG. 3A. Besides, a sign P
denoting a part that is surrounded by a circle in FIG. 3B
corresponds to a range of the part of the optical clearing agent
holding component 7 which is enlarged to be shown in FIG.
3A.

[0081] The other constitutions of the present embodiment
are approximately equal to those of the device for sustained
release of optical clearing agent of the first embodiment
shown in FIGS. 1A to 1D.

[0082] Now,the contact shape of the diseased region 20a of
the luminal wall surface 20 and the position of the optical
clearing agent holding component 7 in the direction of the
press ofthe diseased region 20a of the luminal wall surface 20
in the range P are explained using FIGS. 3D and 3E in a case
where the optical clearing agent holding component 7 of the
present embodiment including the innumerable protuber-
ances 7a on its surface is used and in a case where an optical
clearing agent holding component 7 having a smooth surface
is used as a comparative example, when the optical clearing
agent holding component 7 is pressed to the diseased region
204 of the luminal wall surface 20 to come into contact with
the diseased region 20a of the luminal wall surface 20 as
shown in FIG. 3C.

[0083] Inthe case where the optical clearing agent holding
component 7 of the comparative example having a smooth
surface is pressed to the diseased region 20a of the luminal
wall surface 20 to come into contact with the diseased region
20a of the luminal wall surface 20, the area of the contact
surface of the diseased region 20a of the luminal wall surface
20 with the optical clearing agent holding component 7 is
limited to the area of a part over which the flat surface of the
diseased region 20a of the luminal wall surface 20 comes into
contact with the flat surface of the optical clearing agent
holding component 7, as shown in FIG. 3E. As a result, the
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surface area of the diseased region into which the optical
clearing agent penetrates is also limited. In addition, even
though the optical clearing agent holding component 7 is
pressed to the diseased region 20a with the whole of the
smooth surface of the optical clearing agent holding compo-
nent 7, it is difficult to put a position of the optical clearing
agent holding component 7 in the direction of the press of the
diseased region 20a on the inside of the diseased region 20a
of the luminal wall surface 20.

[0084] On the other hand, in the case where the optical
clearing agent holding component 7 including the innumer-
able protuberances 7a on its surface as in the device for
sustained release of optical clearing agent of the second
embodiment is pressed to the diseased region 20a of the
luminal wall surface 20 to come into contact with the diseased
region 20a of the luminal wall surface 20, the respective
protuberances 7a are pressed into the surface of the diseased
region 20a of the luminal wall surface 20, to deform the
surface of the diseased region 20a into a bumpy surface
corresponding to the bums 7a of the optical clearing agent
holding component 7, as shown in FIG. 3D. As a result, the
surface area of the diseased region 20a of the luminal wall
surface 20 into which the optical clearing agent penetrates is
remarkably increased in the second embodiment to be much
larger than that in the comparable example. In addition, it is
possible to put the optical clearing agent holding component
7 on the inside of the diseased region 20a of the luminal wall
surface 20 all the more because the surface of the diseased
region 20a of the luminal wall surface 20 is deformed into a
bumpy surface by the protuberances 7a of the optical clearing
agent holding component 7 as shown with a sign a in FIG. 3D.
As a result, the distance between: the optical clearing agent;
and a living tissue existing on the inside of the diseased region
20a of the luminal wall surface 20 and being required to
become transparent can be shortened.

[0085] As described above, the device for sustained release
of optical clearing agent of the second embodiment: makes it
possible to apply more optical clearing agent to a target region
for sustained release of the optical clearing agent; and, in
addition, makes it possible to shorten the distance to a living
tissue that exists on the inside of the target region for sus-
tained release into which the optical clearing agent penetrates
and that is required to become transparent. As a result, it is
possible to remarkably shorten necessary time for making the
living tissue transparent, the living tissue: existing on the
inside of the target region for sustained release of optical
clearing agent; and being required to become transparent.
[0086] The other operation effects of the device for sus-
tained release of optical clearing agent of the second embodi-
ment are approximately equal to those of the device for sus-
tained release of optical clearing agent of the first
embodiment.

Third Embodiment

[0087] FIG. 4 is an explanatory view schematically show-
ing a sketchy structure of a device for sustained release of
optical clearing agent of a third embodiment according to the
present invention.

[0088] A device for sustained release of optical clearing
agent of the present embodiment not only has the constitu-
tions of the first embodiment shown in FIG. 1 but also
includes a temperature adjusting apparatus 10 which is used
as one of penetration-rate adjusting element that increase a
penetration rate of an optical clearing agent held by the opti-
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cal clearing agent holding component 7, as shown in FIG. 4.
Besides, the numeral reference 9 in FIG. 4 denotes a unit for
supplying and discharging gas or liquid which is omitted in
FIG. 1 and for which a pump is used. Besides, a unit for
supplying and discharging gas or liquid which is the same as
the unit 9 is connected with also the supplying passage 3, but
the same unit for supplying and discharging gas or liquid as
the unit 9 is omitted also in FIG. 4.

[0089] The temperature adjusting apparatus 10 heats gas
(or liquid) supplied to the pouch-shaped elastic component 5
to a predetermined temperature. Heat caused by the heating is
conveyed through the pouch-shaped elastic component 5 to
the optical clearing agent holding component 7, so that a
penetration rate of an optical clearing agent held by the opti-
cal clearing agent holding unit 7 is increased.

[0090] Besides, with respect to another penetration-rate
adjusting element for performing adjustment to increase a
penetration rate of the optical clearing agent held by the
optical clearing agent holding component 7, penetration-rate
accelerating agent may be mixed with the optical clearing
agent held by the optical clearing agent holding component 7.
[0091] The other constitutions of the present embodiment
are approximately equal to those of the device for sustained
release of optical clearing agent of the first embodiment
shown in FIG. 1.

[0092] According to the device for sustained release of
optical clearing agent of the third embodiment, gas or liquid
which is heated to a predetermined temperature by the tem-
perature adjusting apparatus 10 is supplied into the balloon 5
through the aperture 2a of the supplying passage 2 connecting
with the unit 9 for supplying and discharging gas or liquid, so
that the balloon 5 is inflated and heat of the heated gas or
liquid in the balloon 5 heats the optical clearing agent held by
the optical clearing agent holding component 7. As a result, a
penetration rate of the optical clearing agent is increased.
[0093] And, the balloon 5 is inflated to press the optical
clearing agent holding component 7 to the diseased region
20a of the luminal wall surface 20 so that the optical clearing
agent holding component 7 comes into contact with the dis-
eased region 20q of the luminal wall surface 20 as shown in
FIG. 2D, with the optical clearing agent 7 holding the optical
clearing agent the penetration rate of which is improved. As a
result, the optical clearing agent the penetration rate of which
is increased is sustainedly released from the optical clearing
agent holding component 7.

[0094] The optical clearing agent the penetration rate of
which is increased accelerates dehydration of body fluid
existing on the inside of the diseased region 20a of the lumi-
nal wall surface 20. Accordingly, the surface of the optical
clearing agent holding component 7 is configured to dis-
charge the optical clearing agent to the outside but not to
conduct body fluid. And, body fluid is dehydrated from the
inside of the diseased region 20a of the luminal wall surface
20 by the optical clearing agent flowing out through the
surface of the optical clearing agent holding component 7, the
body fluid flowing out from the inside of the diseased region
20a of the luminal wall surface 20 is absorbed by the body-
fluid absorbing component 8 afterward, and then the optical
clearing agent holding component 7 is again pressed to the
diseased region 20qa of the luminal wall surface 20 to come
into contact with the diseased region 20a of the luminal wall
surface 20 again when the diseased region 20a of the luminal
wall surface 20 has a small amount of body fluid. As a result,
it is become easy for the optical clearing agent flowing out of
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the optical clearing agent holding component 7 to penetrate
into a living tissue that exists on the inside of the diseased
region 20qa of the luminal wall surface 20 and that is required
to become transparent. As a result, it is possible to shorten
necessary time for making a living tissue transparent all the
more, the living tissue existing on the inside of the diseased
region 20a of the luminal wall surface 20 and being required
to become transparent.

[0095] Also, according to the device for sustained release
of optical clearing agent of the third embodiment, the pen-
etration-rate adjusting element is composed of the tempera-
ture adjusting apparatus 10 that heats gas or liquid supplied to
the pouch-shaped elastic component 5, so that it becomes
easy to adjust an extent of shortening of necessary time for
making a living tissue transparent, the living tissue being
existing on the inside of the diseased region 20a of the lumi-
nal wall surface 20 and being required to become transparent.
[0096] In addition, in the device for sustained release of
optical clearing agent of the third embodiment, a penetration-
rate accelerating agent is used as the penetration-rate adjust-
ing element, and the penetration-rate accelerating agent is
mixed with the optical clearing agent held by the optical
clearing agent holding component 7. As a result, it is possible
to shorten necessary time for making a living tissue transpar-
ent all the more, the living tissue existing on the inside of the
diseased region 20a of the luminal wall surface 20 and being
required to become transparent.

[0097] The other operation effects of the device for sus-
tained release of optical clearing agent of the third embodi-
ment are approximately equal to those of the device for sus-
tained release of optical clearing agent of the first
embodiment.

Fourth Embodiment

[0098] FIGS. 5A to 5C are explanatory views schemati-
cally showing a sketchy structure of a device for sustained
release of optical clearing agent of the fourth embodiment
according to the present invention, FIG. 5A is a side view
showing an appearance of a state in which the pouch-shaped
elastic components are not inflated, FIG. 5B is a cross-sec-
tional view taken along a line A'-A' in FIG. 5A, and FIG. 5C
is a cross-sectional view taken in the direction parallel to the
plane of the paper sheet showing FIG. SA. FIGS. 6 A to 6F are
explanatory views showing an example of a procedure for
sustained release of optical clearing agent with the device for
sustained release of optical clearing agent of the fourth
embodiment according to the present invention while FIGS.
6B to 6F are being illustrated as a cross-sectional view taken
in the direction parallel to the plane of paper sheet showing
FIG. 6A, FIG. 6A is a view showing a state in which: the
device for sustained release of optical clearing agent is
inserted into a lumen with none of the pouch-shaped elastic
components inflated; and then the position adjustment for
body-fluid absorbing component is performed so that the
body-fluid absorbing component faces a target region for
sustained release of optical clearing agent, FIG. 6B is a view
showing a state in which the second pouch-shaped elastic
component is inflated from the state shown in FIG. 6A to
press the body-fluid absorbing component to the target region
so that the body-fluid absorbing component comes into con-
tact with the target region, FIG. 6C is a view showing a state
in which: the second pouch-shaped elastic component is
deflated from the state shown in FIG. 6B; and then a part in the
vicinity of the top end of the stick-shaped component is
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rotated on the axis of the stick-shaped component so that the
optical clearing agent holding component faces the target
region, FIG. 6D is a view showing a state in which the first
pouch-shaped elastic component is inflated from the state
shown in FIG. 6C to press the optical clearing agent holding
component to the target region so that the optical clearing
agent holding component comes into contact with the target
region, FIG. 6E is a view showing a state in which: the first
pouch-shaped elastic component is deflated from the state
shown in FIG. 6D; and then the part in the vicinity of the top
end ofthe stick-shaped component is rotated on the axis of the
stick-shaped component so that the optical clearing effect-
cancelling agent holding component faces the target region,
and FIG. 6F is a view showing a state in which the third
pouch-shaped elastic component is inflated from the state
shown in FIG. 6E to press the optical clearing effect-cancel-
ling agent holding component to the target region so that the
optical clearing effect-cancelling agent holding component
comes into contact with the target region.

[0099] A device for sustained release of optical clearing
agent of the present embodiment includes not only the com-
ponents shown in FIG. 1 but also an expandable pouch-
shaped elastic component 12 and an optical clearing effect-
cancelling agent holding component 13, as shown in FIGS.
5A to 5C.

[0100] The stick-shaped component 1 includes not only the
supplying passages 2 and 3 but also a supplying passage 11
for supplying gas or liquid, the supplying passages 2, 3, and
11 being formed on the inside of the stick-shaped component
1.

[0101] Also, as shown in FIG. 5B, the stick-shaped com-
ponent 1 includes apertures 2a, 3a, and 11a of the supplying
passages 2, 3, and 11 which are formed at positions along the
circumference of the lateral surface in the vicinity of the top
end of the stick-shaped component 1 respectively.

[0102] The supplying passage 11 is connected with the unit
for supplying and discharging gas or liquid which is not
shown in the drawings and for which a pump is used, as well
as the supplying passages 2 and 3.

[0103] The pouch-shaped elastic component 12 is com-
posed of a balloon for example and is placed at a position
along the circumference of the lateral surface in the vicinity of
the top end of the stick-shaped component 1 while the posi-
tion of the pouch-shaped component 12 placed is being dif-
ferent from the positions of the balloons 5 and 6 placed
respectively, and the pouch-shaped elastic component 12
covers the aperture 11a of the supplying passage 11, as shown
in FIGS. 5B and 5C.

[0104] And, gas or liquid is supplied to the inside of the
balloon 12 through the aperture 11a of the supplying passage
11 to expand (inflate) the balloon 12, the supplying passage
11 being connected with the unit for supplying and discharg-
ing the gas or the liquid which is not shown in the drawings.
And, gas or liquid is discharged from the inside of the balloon
12 through the aperture 11a of the supplying passage 11 to
contract (deflate) the balloon 12. Accordingly, the balloon 12
is configured to be capable of being controlled to inflate or
deflate in accordance with an amount of inflow of or outflow
of gas or liquid.

[0105] The optical clearing effect-cancelling agent holding
component 13 holds an optical clearing effect-cancelling
agent like a saline inside, the optical clearing effect-cancel-
ling agent being used for retuning a living tissue having been
made transparent into its original state in which the living
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tissue is uncleared. And, the optical clearing effect-cancelling
agent holding component 13 is pressed to sustainedly release
the optical clearing effect-cancelling agent to the outside. For
example, the optical clearing effect-cancelling agent holding
component is made as: a sponge-like component; or a pouch-
shaped component the surface of which is provided with
minute holes, and the optical clearing effect-cancelling agent
holding component 13 is fixed on the surface of the balloon
12.

[0106] The other constitutions of the present embodiment
are approximately equal to those of the device for sustained
release of optical clearing agent which is shown in FIG. 1.
[0107] The device for sustained release of optical clearing
agent of the fourth embodiment having such a configuration
makes it possible to perform processes: from sustained
release of optical clearing agent to the diseased region 20a of
the luminal wall surface 20 which is a target region for sus-
tained release of optical clearing agent; to sustained release of
optical clearing eftect-cancelling agent to the diseased region
20a of'the luminal wall surface 20 for returning a living tissue
having been made transparent into its original uncleared state
of'the living tissue, without pulling out the stick-shaped com-
ponent 1 form the living body. The procedure for performing
these processes is explained using FIG. 6.

[0108] The procedure for performing sustained release of
an optical clearing agent to the diseased region 20a of the
luminal wall surface 20 in the present embodiment is approxi-
mately equal to that in the device for sustained release of
optical clearing agent of the first embodiment shown in FIG.
2.

[0109] Specifically, the device for sustained release of opti-
cal clearing agent is inserted into a lumen without inflating the
balloons 5, 6, and 12. And, the top end including the balloons
5,6,and 12 is moved to be located at a position of the diseased
region 20a of the luminal wall surface 20. Next, the stick-
shaped component 1 is rotated a predetermined amount by the
rotary unit which is not shown in the drawings so that the
body-fluid absorbing component 8 faces the diseased region
20a of the luminal wall surface 20 which is a target region for
sustained release of optical clearing agent, as shown in FIG.
6A.

[0110] Next, gas (or liquid) is supplied to the inside of the
balloon 6 through the aperture 3a of the supplying passage 3
connecting with the unit for supplying and discharging gas or
liquid which is not shown in the drawings, to inflate balloon 6.
As a result, the balloon 6 is deformed to press the body-fluid
absorbing component 8 to the diseased region 20a of the
luminal wall surface 20 so that the body-fluid absorbing com-
ponent 8 comes into contact with the diseased region 20a of
the luminal wall surface 20, as shown in FIG. 6B. As a result,
body fluid from the surface of or the inside of the diseased
region 20q is absorbed by the body-fluid absorbing compo-
nent 8.

[0111] After body fluid flowing from the surface of and
from the inside of the diseased region 20a of the luminal wall
surface 20 is sufficiently absorbed, the gas (or liquid) in the
balloon 6 is discharged through the aperture 3a of the sup-
plying component 3 connecting with the unit for supplying
and discharging gas or liquid which is not shown in the
drawings, to deflate the balloon 6. As a result, the body-fluid
absorbing component 8 is separated from the diseased region
20q of the luminal wall surface 20.

[0112] Next, the part in the vicinity of the top end of the
stick-shaped component 1 is rotated 180 degrees by the rotary
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unit which is not shown in the drawings, so that the optical
clearing agent holding component 7 is made to face the dis-
eased region 20a, as shown in FIG. 6C.

[0113] Next, gas (or liquid) is supplied to the inside of the
balloon 5 through the aperture 2a of the supplying passage 2a
connecting with the unit for supplying and discharging gas or
liquid which is not shown in the drawings, to inflate balloon 5.
As a result, the balloon 5 is deformed to press the optical
clearing agent holding component 7 to the diseased region
20a so that the optical clearing agent holding component 7
comes into contact with the diseased region 20a, as shown in
FIG. 6D. As aresult, optical clearing agent held by the optical
clearing agent holding component 7 is sustainedly released to
the diseased region 20q of the luminal wall surface 20.

[0114] Besides, the gas (or liquid) in the balloon 5 is dis-
charged through the aperture 2a of the supplying passage 2
connecting with the unit for supplying and discharging gas or
liquid which is not shown in the drawings, to deflate the
balloon 5, in the middle of the sustained release of the optical
clearing agent. As a result, the optical clearing agent holding
component 7 is separated from the diseased region 20a ofthe
luminal wall surface 20. And then, the stick-shaped compo-
nent 1 is rotated 180 degrees by the rotary unit which is not
shown in the drawings, so that the body-fluid absorbing com-
ponent 8 faces the diseased region 20a, as shown in FIG. 6A.
And then, absorption of body fluid soaking out of the diseased
region 20a of the luminal wall surface 20 by the body-fluid
absorbing component 8 and sustained release of the optical
clearing agent to the diseased region 20a by the optical clear-
ing agent holding component 7 are repeated. When a living
tissue existing on the inside of the diseased region 20a of the
luminal wall surface 20 becomes as transparent as desired, the
sustained release of the optical clearing agent is finished.

[0115] After the sustained release of the optical clearing
agent is finished, the gas (or liquid) in the balloon 5 is dis-
charged through the aperture 2a of the supplying passage 2
connecting with the unit for supplying and discharging gas or
liquid which is not shown in the drawings, to deflate the
balloon 5. As a result, the balloon 5 is separated from the
diseased region 20a of the luminal wall surface 20 in which
the living tissue has become transparent. Next, the device for
sustained release of optical clearing agent is temporarily kept
away from the diseased region 20a of the luminal wall surface
20. As a result, it is possible to diagnose or treat the transpar-
ent living tissue existing in the diseased region 20a of the
luminal wall surface 20.

[0116] In the case where the transparent living tissue is
returned into its original uncleared state after the diagnosis of
or the treatment of the transparent living tissue existing in the
diseased region 20q of the luminal wall surface 20 is finished,
the device for sustained release of optical clearing agent is
inserted into the lumen while the balloons 5, 6, and 12 are not
being inflated, and the top end of the stick-shaped component
1 including the balloons 5, 6, and 12 is moved to be located at
the position of the diseased region 20a of the luminal wall
surface 20. Next, the stick-shaped component 1 is rotated a
predetermined amount by the rotary unit which is not shown
in the drawings, so that the optical clearing effect-cancelling
agent holding component 13 is made to face the diseased
region 20a of the luminal wall surface 20 which is a target
region for sustained release of optical clearing agent and in
which the living tissue having been made transparent exists,
as shown in FIG. 6E.
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[0117] Next, gas (or liquid) is supplied to the inside of the
balloon 12 through the aperture 11a of the supplying passage
11 connecting with the unit for supplying and discharging gas
or liquid which is not shown in the drawings, to inflate the
balloon 12. As a result, the balloon 12 is deformed to press the
optical clearing effect-cancelling agent holding component
13 to the transparent diseased region 20qa of the luminal wall
surface 20 so that the optical clearing effect-cancelling agent
holding component 13 comes into contact with the transpar-
ent diseased region 20a of the luminal wall surface 20, as
shown in FIG. 6F. As a result, saline held by the optical
clearing effect-cancelling agent holding component 13 is sus-
tainedly released to the diseased region 20a of the luminal
wall surface 20, so that the saline is exchanged for the optical
clearing agent in the living tissue and then the living tissue
having been put transparent is returned into its original state
in which the living tissue is uncleared.

[0118] According to the device for sustained release of
optical clearing agent of the fourth embodiment, the stick-
shaped component 1 includes: the third supplying passage 11
for supplying gas or liquid which is formed on the inside of
the stick-shaped component 1; and the aperture 11a of the
third supplying passage which is formed at a position along
the circumference of the lateral surface in the vicinity of the
top end of the stick-shaped component 1, and the device for
sustained release of optical clearing agent of the fourth
embodiment includes the optical clearing effect-cancelling
agent component 13 which is fixed on the surface of the
balloon 12, which holds the liquid for returning a living tissue
having been made transparent into its original uncleared state,
and which is pressed to sustainedly releases the liquid for
returning the transparent living tissue into its original
uncleared state to the outside, the balloon 12 being placed at
the position along the circumference of the lateral surface in
the vicinity of the top end of the stick-shaped component to
cover the aperture 11a of the third supplying passage while
the position of the balloon 12 (the third pouch-shaped elastic
component) placed is being different from the places of the
balloon 5 (the first pouch-shaped elastic component) and the
balloon 6 (the second pouch-shaped elastic component)
placed respectively, and the balloon 12 being capable of being
controlled to expand or contract in accordance with an
amount of inflow of or outflow of gas or liquid. As a result, it
is possible: not only to shorten necessary time for the optical
clearing agent to penetrate into a living tissue that exists on
the inside of the diseased region of the luminal wall surface 20
and that is required to become transparent, by sustainedly
releasing the optical clearing agent in a manner of by the
optical clearing agent holding component 7 after the body-
fluid absorbing component 8 reduces an amount of body fluid
existing on the surface of the diseased region 20a of the
luminal wall surface 20 and on the surface layer on the inside
of'the diseased region 20a of the luminal wall surface 20 to the
utmost; but also to stably give the optical clearing effect-
cancelling agent to also a target region for sustained release
which exists in the opposite direction to the direction of
gravity without inserting the stick-shaped component 1 into
and pulling out the stick-shaped component 1 from the living
body in also a process of opacifying the living tissue which
was made transparent. As a result, it is possible to reduce a
physical burden on the living body and a work burden all the
more.

[0119] The other operation effects of the device for sus-
tained release of optical clearing agent of the present embodi-
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ment are approximately equal to those of the device for sus-
tained release of optical clearing agent of the first
embodiment.

Fifth Embodiment

[0120] FIG. 7 is an explanatory view schematically show-
ing a sketchy structure of a device for sustained release of
optical clearing agent of the fifth embodiment according to
the present invention.

[0121] A device for sustained release of optical clearing
agent of the present embodiment not only has the constitu-
tions of the first embodiment shown in FIG. 1 but also has a
constitution in which the stick-shaped component 1 further
includes a supplying passage 14 for supplying optical clear-
ing agent which connects with the optical clearing agent
holding component 7 through a connection part 14a.

[0122] The supplying passage 14 is connected with a unit
for supplying and discharging an optical clearing agent which
is not shown in the drawings and for which a pump or the like
is used.

[0123] The other constitutions of the present embodiment
are approximately equal to those of the device for sustained
release of optical clearing agent of the first embodiment.
[0124] In the case where an amount of an optical clearing
agent necessary for making the diseased region 20a transpar-
ent exceeds an amount of the optical clearing agent capable of
being held by the optical clearing agent holding component 7,
another sustained release of the optical clearing agent is
needed.

[0125] In the case where another sustained release of the
optical clearing agent is performed using the device for sus-
tained release of optical clearing agent of the first to fourth
embodiments, the stick-shaped component 1 has to be
inserted into a living body again, after the stick-shaped com-
ponent 1 is pulled out from the living body temporarily and
then the optical clearing agent component 7 is replenished
with an optical clearing agent.

[0126] However, according to the device for sustained
release of optical clearing agent of the fifth embodiment, the
stick-shaped component 1 further includes the supplying pas-
sage 14 for supplying optical clearing agent which connects
with the optical clearing agent holding component 7, so that it
becomes possible to control an amount of optical clearing
agent sustainedly released to a target region into a suitable
amount. As a result, even in the case where an amount of the
optical clearing agent necessary for making a living tissue
existing on a target region transparent exceeds an amount of
the optical clearing agent capable of being held by the optical
clearing agent holding component 7 for the device for sus-
tained release of optical clearing agent and consequently
another amount of the optical clearing agent is needed, it is
possible to properly replenish the optical clearing agent hold-
ing component 7 with another amount of optical clearing
agent as necessary through the supplying passage 14 for
supplying optical clearing agent, so that it is possible to finish
the process of making the living tissue transparent without
pulling out the stick-shaped component 1 from the living
body.

[0127] Theembodiments of the device for sustained release
of optical clearing agent according to the present invention
have been explained up to now. However, device for sustained
release of optical clearing agent according to the present
invention are not limited to the constitutions for above-de-
scribed embodiments, and the characteristic constitutions of
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the respective embodiments may be optionally combined
with one another. Also, for example, the pouch-shaped elastic
components are not limited to the balloons, and any compo-
nent expanding into a shape of a pouch and having elasticity
may be used as a pouch-shaped elastic component. Also, the
device for sustained release of optical clearing agent that were
explained in the above-described explanations about the
embodiments of the present invention may be configured to
be integrated with the top end of an endoscope or may be
configured to be integrated with an instrument for endoscopic
surgery like a extractor which is used together with an endo-
scope.

[0128] A device for sustained release of optical clearing
agent according to the present invention and an endoscope
and an instrument for endoscopic surgery which have the
same are useful for every field in which a diseased region
existing in the opposite direction to the direction of gravity
has to be given an optical clearing agent while the optical
clearing agent is being kept on the diseased region and has to
be diagnosed or treated immediately after giving the optical
clearing agent to the diseased region.

What is claimed is:
1. A device for sustained release of optical clearing agent
comprising

a stick-shaped component including at least two supplying
passages for supplying gas or liquid which are formed
on the inside of the stick-shaped component and aper-
tures of the respective supplying passages which are
formed at positions along the circumference of the lat-
eral surface in the vicinity of the top end of the stick-
shaped component respectively,

at least two pouch-shaped elastic components placed at
positions along the circumference of the lateral surface
in the vicinity of the top end of the stick-shaped compo-
nent respectively to cover the apertures of the supplying
passages respectively, the pouched-shaped elastic com-
ponents being capable of being controlled to inflate or
deflate in accordance with an amount of an inflow of or
an outflow of the gas or liquid,

an optical clearing agent holding component fixed on the
surface of a first component of the pouch-shaped elastic
components, the optical clearing agent holding compo-
nent holding optical clearing agent and the optical clear-
ing agent holding component being pressed to perform
sustained release of the optical clearing agent to the
outside, and

a body-fluid absorbing component fixed on the surface of a
second component of the pouch-shaped elastic compo-
nents, the body-fluid absorbing component absorbing
body fluid which flows from a target object for sustained
release of the optical clearing agent or the body-fluid
absorbing component dehydrating the target object by
osmotic pressure.

2. A device for sustained release of optical clearing agent
according to claim 1, wherein a part in the vicinity of the top
end of the stick-shaped component, which includes at least
two pouch-shaped elastic components, is configured to be
capable of rotating on an axis of the stick-shaped component.
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3. A device for sustained release of optical clearing agent
according to claim 1, wherein the optical clearing agent hold-
ing component includes innumerable protuberances which
are formed on its surface.

4. A device for sustained release of optical clearing agent
according to claim 1, wherein the device for sustained release
of optical clearing agent comprises a penetration-rate adjust-
ing element increasing a rate at which the optical clearing
agent held by the optical clearing agent holding component
penetrates into the target object.

5. A device for sustained release of optical clearing agent
according to claim 4, wherein the penetration-rate adjusting
element is a temperature adjusting apparatus heating gas or
liquid which is supplied to the first pouch-shaped elastic
component.

6. A device for sustained release of optical clearing agent
according to claim 4, wherein the penetration-rate adjusting
element is a penetration-rate accelerating agent which mixes
with the optical clearing agent held by the optical clearing
agent holding component.

7. A device for sustained release of optical clearing agent
according to claim 1, wherein

the stick-shaped component includes a third supplying pas-

sage for supplying gas or liquid with an aperture of the
third supplying passage formed at a position along the
circumference of the lateral surface in the vicinity of the
top end of the stick-shaped component, the third supply-
ing passage being formed on the inside of the stick-
shaped component, and

the device for sustained release of optical clearing agent

comprises an optical clearing effect-cancelling agent
holding component which is fixed on a surface of a third
pouch-shaped elastic component, which holds liquid for
returning the living tissue made transparent into its origi-
nal state in which the living tissue is uncleared, and
which is pressed to perform sustained release of the
liquid for returning the living tissue made transparent
into its original uncleared state of the living tissue to the
outside, the third pouch-shaped elastic component being
placed at a position along the circumference of the lat-
eral surface in the vicinity of the top end of the stick-
shaped component to cover the aperture of the third
supplying passage while the position of the third pouch-
shaped elastic component placed is being different from
the positions of the first pouch-shaped elastic compo-
nent and the second pouch-shaped elastic component
placed respectively, and the third pouch-shaped elastic
component being capable of being controlled to inflate
and deflate in accordance with an amount of inflow of or
outflow of the gas or liquid.

8. A device for sustained release of optical clearing agent
according to claim 1, wherein the stick-shaped component
further includes a supplying passage for supplying the optical
clearing agent which communicates with the optical clearing
agent holding component.

9. An endoscope comprising the device for sustained
release of optical clearing agent according to claim 1.

10. An instrument for endoscopic surgery comprising the
device for sustained release of optical clearing agent accord-
ing to claim 1.



