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DESCRI PTI ON
PUNCTURE DEVI CE AND CARTRI DGE FOR PUNCTURE DEVI CE

Field
[ 0001] The present invention relates to a puncture
devi ce including a puncture needl e that punctures a |iving

body and a cartridge for the puncture device.

Backgr ound

[ 0002] In the related art, there has been disclosed a
puncture device that includes an el ectrode needle and a
contacting unit provided with a through hole into which the
el ectrode needl e can be inserted, and allows the contacting
unit to be brought into close contact with the epiderms
surface of a living body so that the electrode needle is
projected (see Patent Literature 1). Due to the
destruction of sweat glands by such a puncture device, for
exanple, it is possible to suppress excessive secretion of

sweat from apocrine glands or eccrine glands.

Ctation List

Patent Literature

[ 0003] Patent Literature 1: International Publication No.
2015- 055323

Summary

Techni cal Probl em

[ 0004] Sweat gl ands, which are destruction targets of
the puncture device, are present at various depth positions
fromthe derms to the subcutaneous tissue. The thickness
of the derms or the subcutaneous tissue changes dependi ng
on the site of the living body as well as individua
differences. Therefore, in order to reliably destroy the
sweat glands, it is necessary to heat the |living body over
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the entire depth direction toward the subcutaneous tissue
fromthe derm s while gradually changi ng the puncture depth
of the electrode needle in accordance wth the thickness of
the derm s or the subcutaneous tissue.

[ 0005] However, in the related puncture device, since it
IS not possible to understand to what degree the living
body (including the derm s and the subcutaneous tissue (the
sane applies below)) is being heated by the el ectrode, the
living body may be excessively heated or may be

i nsufficiently heat ed.

[ 0006] The present invention has been made to sol ve the
af orenenti oned probl ens, and an object of the present
invention is to provide a puncture device capabl e of
suppressi ng excessive heating or insufficient heating of a
living body by understanding to what degree the |iving body

is being heated, and a cartridge for the puncture device.

Sol ution to Probl em

[ 0007] A puncture device according to an aspect of the
present invention includes a puncture needl e configured to
puncture a puncture site of a living body and supply energy
to the puncture site; a holder configured to hold the
puncture needle; a cartridge configured to receive the

hol der so as to be slidable and having an openi ng through
whi ch the puncture needle is projected; a main body to
which the cartridge is detachably attached; a contacting
unit having a through hole through which the puncture
needle is projected to the puncture site of the Iiving body
and having a cooling nenber that is able to conme into
contact with the puncture site; a sensor needle in which a
tenperature sensor is arranged; and a control unit. The
sensor needle is installed in parallel with the puncture
needl e and is held by the holder so as to project to the
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puncture site of the living body via the opening fornmed in
the cartridge and the through hole formed in the contacting
unit, and the control unit is configured to control the
energy supplied to the puncture needle in accordance with
out put of the tenperature sensor.

[ 0008] Furthernore, in the puncture device according to
an aspect of the present invention, the control unit can be
configured to supply the energy to the puncture needl e such

that an out put tenperature of the tenperature sensor is

50°C or nore and 150°C or | ess.

[ 0009] Furthernore, in the puncture device according to
an aspect of the present invention, the control unit can be
configured to supply an alternating current to the puncture
needl e.

[ 0010] Furthernore, in the puncture device according to
an aspect of the present invention, the control unit can be
configured to supply energy to the puncture needle for a
prescribed tine. In the puncture device according to an
aspect, the prescribed tine can be a tinme between one and
20 seconds.

[ 0011] Furthernore, in the puncture device according to
an aspect of the present invention, a surface of the
puncture needl e can be coated wth an insulating materia

in a state in which a tip side of the puncture needle is
exposed. Furthernore, in the puncture device according to
an aspect, an exposure length of the tip side of the
puncture needle can be 0.1 to 2.0 mm Furthernore, in the
puncture device according to an aspect, the insulating

mat eri al can be made by gl ass coating or resin coating.

[ 0012] Furthernore, in the puncture device according to
an aspect of the present invention, a surface tenperature
sensor can be provided on a side of the contacting unit,

the side facing the puncture site, to neasure a tenperature
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of a surface of the puncture site, and the control unit can
be configured to control a tenperature of the cooling
nmenber in accordance with the output of the surface

t enper ature sensor

[ 0013] Moreover, a cartridge for a puncture device
accordi ng to anot her aspect of the present invention

i ncl udes a puncture needle configured to puncture a
puncture site of a living body and supply energy to the
puncture site; a holder configured to hold the puncture
needl e; a cartridge configured to receive the hol der so as
to be slidable and having an opening through which the
puncture needle is projected; and a sensor needle in which
a tenperature sensor is arranged. The sensor needle is
installed in parallel with the puncture needle and is held
by the holder so as to project via an opening forned in the
cartridge.

[ 0014] Furthernore, in the cartridge for the puncture
devi ce accordi ng to anot her aspect of the present invention,
a surface of the puncture needle can be coated with an
insulating material in a state in which a tip side of the
puncture needle is exposed. Furthernore, in the cartridge
for the puncture device according to an aspect, an exposure
|l ength of the tip side of the puncture needle can be 0.1 to
2.0 fmm Furthernore, in the cartridge for the puncture
devi ce according to an aspect, the insulating naterial can
be made by glass coating or resin coating.

Advant ageous Effects of Invention

[ 0015] According to the puncture device according to an
aspect of the present invention and the cartridge for the
puncture device according to another aspect of the present
invention, it is possible to accurately understand to what
degree a puncture site of a living body is being heated, to
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suppress the puncture site from bei ng excessively heated or
insufficiently heated, and to safely and reliably destroy
sweat gl ands.

Brief Description of Draw ngs

[ 0016] Fig. 1 is aviewillustrating a puncture device
accordi ng to one enbodi nent according to the present

I nventi on.

Fig. 2 is a side view of the puncture device accordi ng
to the enbodi nent according to the present invention.

Fig. 3 is atop view of the puncture device according
to the enbodi nent according to the present invention.

Fig. 4 is aviewillustrating a contacting unit of the
puncture device according to the enbodi ment according to
the present invention.

Fig. BAis a sectional view taken along |ine VA-VA of
Fig. 2, and Fig. 5B is a schematic sectional view of a
puncture site sensor of Fig. HA

Fig. 6 is aviewillustrating a state before a
cartridge is attached to a nain body of the puncture device
according to the enbodi nent according to the present
I nventi on.

Fig. 7is aviewillustrating a state in which a drive
unit of the puncture device according to the enbodi nent
according to the present invention is operated.

Fig. 8 is aviewillustrating a state before a
puncture needl e of the puncture device according to the
enbodi nent according to the present invention is projected.

Fig. 9is aviewillustrating a state in which the
puncture needl e of the puncture device according to the
enbodi nent according to the present invention is projected.

Fig. 10 is a viewillustrating a state in which the
puncture needl e of the puncture device according to the
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enbodi nent according to the present invention has reached a
menbr ane.

Fig. 11Ais a graph illustrating change over tinme of a
tip position of the puncture needl e when the puncture
devi ce according to the enbodi nent of the present invention
Is operated, and Fig. 11B is a graph illustrating change
over tine of a tenperature detected by a sensor needle in a
simlar manner.

Fig. 12A illustrates a tenperature distribution
nmeasurenent result at a predeterm ned point of tinme when an
RF current flows through the puncture device according to
t he enbodi nent of the present invention, wthout using a
cooling plate 24, and Fig. 12B illustrates a tenperature
di stribution nmeasurenent result at a predeterm ned point of
time when the RF current flows through the puncture device
according to the enbodi nent of the present invention in a

simlar manner, by using the cooling plate 24.

Description of Enbodi nments

[ 0017] Herei nafter, with reference to the draw ngs, a
puncture device 1 according to an enbodi nent of the present
i nvention and a cartridge 60 for the puncture device wl|
be described. It is noted that the foll owm ng enbodi nent
exenplifies the puncture device 1 and the cartridge 60 for
the puncture device for enbodying the technical scope of
the present invention, does not specify the present

i nvention to the puncture device 1 and the cartridge 60 for
the puncture device, and can be equally applied to other
enbodi nents included in the scope of the clains.

[ 0018] The puncture device 1 according to the present
enbodi nrent will be described using Fig. 1 to Fig. 5. Fig.
lis aviewillustrating the puncture device 1 according to
t he enbodi nent according to the present invention. Fig. 2
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Is a side view of the puncture device 1 according to the
enbodi nent according to the present invention. Fig. 3is a
top view of the puncture device 1 according to the

enbodi nent according to the present invention. Fig. 4is a
view illustrating a contacting unit 20 of the puncture
device 1 according to the enbodi nent according to the
present invention. Fig. S5Ais a sectional view taken al ong
line V-V of Fig. 2 and Fig. 5B is a schematic sectiona
view of a puncture site sensor of Fig. 5A

[ 0019] The puncture device 1 according to the present
enbodi nent includes at |east a puncture needle 10 that
punctures a puncture site of a |iving body, a sensor needle
11 that measures the tenperature of the puncture site of
the living body, a contacting unit 20 that comes into
contact with the puncture site, a drive unit 40 that drives
the puncture needle 10, a nain body 30 that receives the
drive unit 40, an operating unit 50 that operates the drive
unit 40, and the cartridge 60. |In the present invention,
the puncture site of the living body is a part of the
living body that can be punctured by the puncture needl e 10.
The puncture device 1 according to the present enbodi nent
punctures the puncture site including sweat glands by using
the puncture needl e 10 and supplies thermal energy by the
supply of energy froman energy supply unit 2, thereby
destroyi ng the sweat gl ands and suppressi ng excessive

sweat i ng.
[ 0020] The puncture needl e 10, for exanple, is nade of a
conductive nmetal material such as a stainless steel. Atip

part 10a of the puncture needle 10 is tapered so as to be
puncturable. In the puncture needle 10, a part other than
the tip part 10a is covered with an insulating film 10b
made of an electrically insulating material. |In order to
safely and reliably destroy the sweat glands, it is
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preferable to expose the tip part 10a and cover the part
other than the tip part 10a wth the insulating film 10b.
However, in the puncture needle 10, a part to be covered
with the insulating film10b is not necessarily the part
other than the tip part 10a and it is sufficient if the
puncture needle 10 includes a part nmade of a conductive
netal material and a part in which the netal material is
covered with the insulating film 10b made of an
electrically insulating material. Furthernore, when the
puncture needle 10 is not covered with the insulating film
10b, safety is reduced, but it is possible to supply the
puncture site including the sweat glands with the thermnal
energy by the supply of energy fromthe energy supply unit
2.

[ 0021] The exposure length of the tip part 10a, for
exanpl e, can be set to about 0.1 to 2.0 mmor about 0.1 to
1.5 mm \Wen the exposure length of the tip part 10a is as
short as 0.1 to 0.2 mm accurate machining is difficult.
Furt hernore, when the exposure length of the tip part 10a
is as long as 0.6 nmor nore, since no current is
concentrated on the tip part 10a, tenperature is reduced.
More preferably, the exposure length of the tip part 10a is
about 0.2 to 0.6 M This is determ ned fromthe viewpoint
that the thermal energy by the supply of energy fromthe
energy supply unit 2 is supplied to the puncture site

i ncludi ng the sweat gl ands w thout excess or deficiency.

[ 0022] For the insulating film 10b, glass coating is
preferable fromthe viewpoint that an adhesion property is
good and good insulating property can be ensured even

t hough the thickness is made thin; however, the present
invention is not limted thereto and for exanple, resin
coating or coating using other materials may be used and it
is preferable that coating be difficult to peel off. The
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thi ckness of the glass coating is not particularly limted,
but for exanple, can be set to 10 to 25 uym 12 to 18 um

for exanple, 25 to 40 um for exanple, or 10 umor |ess.
When the thickness is made thick, since the anbient
tenperature of the glass coating does not rise, it is
preferable in terns of burn prevention and suppression of
the formation of a scab. Wen the dianeter of the puncture

needl e 10 can be made small, the thickness of the coating

can be set to about 25 to 100 um for exanple. 1In such a
case, it is possible to suppress the dianeter of a hole to
be formed in the skin frombeconm ng |large. These are
determined fromthe viewpoint that the thermal energy by
the supply of energy fromthe energy supply unit 2 is
supplied to the puncture site including the sweat gl ands

wi t hout excess or deficiency.

[ 0023] The puncture needle 10 is arranged in a plural
nunber in a matrix formand is fixed to a rectangul ar
plate-1ike holder 12 made of a plastic material and the

i ke, for exanple. The nunber of puncture needles 10 is
not particularly limted and nay be one. Wen the puncture
needle 10 is arranged in a plural nunber, it is preferable
to arrange about 20 to 40 needles (or nore), for exanple,
and an interval between adjacent puncture needles 10 is set
to about 0.5 to 3 mMm (nore preferably, 1 to 3 nm, for
exanpl e. The thickness of each puncture needle 10 is
preferably about 0.1 to 0.3 mm for exanple. The
arrangenent shape of the puncture needles 10 may be vari ous
shapes, such as an annul ar shape and a pol ygonal shape, in
addition to the matrix shape. These are arranged or set
fromthe viewpoint that the thernal energy by the supply of
energy fromthe energy supply unit 2 is supplied to the

puncture site including the sweat gl ands w thout excess or
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defi ci ency.

[ 0024] The tip part 10a of the puncture needle 10 nay be
formed in the shape of a blunt needl e (a non-bevel ed needl e
havi ng no bl ade surface on the tip thereof) that penetrates
the skin (epiderms) and the subcutaneous tissue of the
l'iving body, but does not penetrate a nenbrane tissue part
bet ween the subcut aneous tissue and a nuscle layer. Wth
this, it is possible to safely puncture only a depth area
where the sweat glands are likely to be present. It is
preferable that the insertion depth of the puncture needle
10 be adjustable between 1.0 to 8.0 nmm because an opti nal
insertion depth differs depending on patients.

[ 0025] As illustrated in Fig. 5B, the sensor needle 11
has a structure in which a tenperature sensor 81 is
attached to an internal closed end side of a hollow needle
1la to neasure the tenperature of the puncture site. The
hol | ow needl e 11a includes, for exanple, a SUS (stainless
steel) holl ow needl e 8la having a closed end portion, and
has an outer surface subjected to gold plating in order to
obtai n good thernmal conduction and a surface provided with
gl ass coating for insulation (all are not illustrated).

The tenperature sensor 81 herein uses an extrenely fine
thernocouple and its output is transmtted to a contro

unit 70 by an extrenely fine lead wire 81c provided with an
I nsul ating coating 81b. The sensor needle 11 is installed
in parallel with the puncture needle 10 in an enpty space
of the holder 12 where the puncture needle 10 is not
attached. The sensor needle 11 is fornmed to have the sane
| ength as that of the puncture needle 10 and noves in the
same manner as the puncture needle 10. Al though one sensor
needle 11 is provided in the present enbodi nent, when a
plurality of sensor needles 11 are installed, it is
possible to nore finely neasure the tenperature
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di stribution of the puncture site.

[ 0026] The contacting unit 20 includes a cooling part
capabl e of cooling the puncture site and the vicinity of
the puncture site, and includes a Peltier elenment 22, a
cooling plate 24, and a heat dissipation block 26. The
Peltier elenment 22 has a well-known configuration in which
a p-type sem conductor and an n-type sem conductor are
thermally arranged in parallel, the cooling plate 24 is
provi ded on a heat absorption side of the Peltier el enent
22, and the heat dissipation block 26 is provided on a heat
generation side of the Peltier elenent 22. The Peltier

el enent 22 is arranged with an appropriate size in a plural
nunber in a matrix form The cooling plate 24 and the heat
di ssi pation block 26 are provided with a plurality of

openi ngs 24a and 26a in gaps between the Peltier elenents
22, and a plurality of through holes 28 penetrating the
front and back surfaces of the contacting unit 20 are
formed by the openings 24a and 26a facing each other.

[ 0027] The cooling plate 24 has a planar-Ilike contacting
surface 24b on the surface side thereof, can bring the
contacting surface 24b into close contact with the
epiderms and the like of a living body or a human body
(hereinafter, sinply referred to as "epiderms and the
like"), and for exanple, has a sectional L shape or T shape
(the shape of a surface part contacting with the epiderms
and the like). The contacting surface 24b nay have a shape
that can be brought into close contact with the epiderms
and the like, in addition to the planar shape, and for
exanpl e, can be fornmed in a curved surface shape of an arc
shape or a wave shape. The cooling plate 24 is provided

wi th the opening 24a through which the puncture needl e 10
penetrates, and it is not possible to directly cool the
surface of the epidermis and the |like at the part of the



10

15

20

25

30

12

openi ng 24a. Therefore, a scab is fornmed on the epiderms
and the like for each opening 24a, that is, at each
interval (0.5 to 3 mMm) between adj acent puncture needl es 10.
This cooling plate 24 is provided to cool the surface of
the skin after heating, or before and after heating, so
that it is possible to reduce a burn. Particularly, by
using the cooling plate 24 having the sectional L shape or
T shape, it is possible to inprove a cooling effect of the
surface of the skin.

[ 0028] In the case of using the cooling plate 24 having
the sectional L shape or T shape, the contacting surface
24b of the cooling plate 24 has an area projected to be

| arger than an area provided with the opening 24a through
whi ch the puncture needle 10 penetrates, so that it is
possi bl e to sinmultaneously cool areas other than the
surface area of the actually heated epiderm s and the |ike
(corresponding to the area provided with the opening 24a

t hrough whi ch the puncture needl e 10 penetrates).

Accordi ngly, when paying attention to the area of the
epiderms and the like to be heated, the area can be cool ed
in an area where the contacting surface 24b is projected
after heating (can be cool ed sinultaneously with heating of
anot her area) and can al so be cooled in advance in the area
where the contacting surface 24b is projected before
heati ng (can be cool ed sinmultaneously with the heating of
another area). |In the case of enploying a configuration of
I njecting cooling gas to the opening 24a, it is possible to
cool the surface of the epiderms and the Iike
corresponding to the opening 24a even during heati ng.

[ 0029] The cooling part nay have a configuration
enbedded with a cooling pipe through which refrigerant
passes, and the like, for exanple, in addition to the
cooling configuration using energi zation as descri bed above.



10

15

20

25

30

13

Mor eover, the cooling part nay have a cooling configuration
of injecting cooling gas toward the epiderm s and the I|ike,
for exanple, in addition to the configuration of cooling
the epiderm s and the |ike by being brought into cl ose
contact with the epiderms and the |like as descri bed above.
In such a case, a surface tenperature sensor 82 is attached
to the contacting surface 24b and a tenperature neasured by
the surface tenperature sensor 82 is transmtted to the
control unit 70. Furthernore, also in the cooling
configuration using energi zation as descri bed above, the
surface tenperature sensor 82 may be attached to the
contacting surface 24b and a tenperature neasured by the
surface tenperature sensor 82 may also be transmtted to
the control unit 70.

[ 0030] The through hol es 28 nay have vari ous shapes such
as a honeyconb shape, a nmesh shape, and a slit shape. The
through holes 28 fornmed in the contacting unit 20 do not
necessarily need to correspond to the puncture needl es 10
and the sensor needles 11 in a one-to-one manner, and the
puncture needles 10 or a conbination of the puncture needle
10 and the sensor needle 11 nmay be inserted into one
through hole 28. In such a case, the through hole 28 may
be formed in the contacting unit 20 in the formof an

el ongated hole, for exanple, and in order to allow two
puncture needles 10 or two needl es of one puncture needl e
10 and one sensor needle 11 to pass through both end edge
parts of the through hole 28 in a |ongitudinal direction,
each puncture needle 10 or the sensor needle 11 may be
fixed to the hol der 12.

[ 0031] Wth such a configuration, it is possible to
facilitate the insertion of each puncture needle 10 or the
sensor needle 11 into the through hole 28 and the inner

peri pheral surface of the through hole 28 can guide the
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advance and retraction of each puncture needle 10 or the
sensor needle 11, so that it is possible to nore reliably
puncture the surface of the epiderms and the Iike
(hereinafter, sinply referred to as "epiderms surface").
The contacting unit 20 does not necessarily have a function
of cooling the puncture site and it is sufficient if it is
possible to cone into contact wwth the puncture site, but,
as already nmentioned, it is better to provide the cooling
function in order to reduce a burn of the surface of the
ski n.

[ 0032] The contacting unit 20 according to the present
enbodi nent is supported to the nmain body 30 via a support
arm 21 (see Fig. 6) to be described |ater. The contacting
unit 20 is attachable to and detachable fromthe main body
30 or the cartridge 60 via a term nal part 30a (see Fig. 4),
and the puncture needle 10, the Peltier elenents 22, the
tenperature sensor 81, and the surface tenperature sensor
82 may be electrically connected to the control unit 70.

By so doing, it is possible to energize the Peltier

el enents 22 fromthe main body 30, and the output of each
of the puncture needle 10, the tenperature sensor 81, and
the surface tenperature sensor 82 can be transmtted to the
control unit 70. 1In addition, the termnal part 30a may be
provided to the cartridge 60.

[ 0033] The main body 30 includes a cylindrical part 34
provided with an opening 34a in a downward direction in Fig.
5. A hole 34b is formed on a surface opposite to the
openi ng 34a of the cylindrical part 34. The main body 30
and the cylindrical part 34 nay be integrally forned or
fornmed as separate bodies.

[ 0034] The drive unit 40 according to the present

enbodi nent includes a drive notor 42 conposed of a servo
notor and the |ike, an encoder 44 that detects the nunber
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of rotations of the drive notor 42, and a rod 46 that
advances and retracts by the rotation of the drive notor 42.
[ 0035] A shaft 43 is connected to a rotating shaft 42a
of the drive notor 42, and a screw part 43a is fornmed on an
outer peripheral surface of the shaft 43. In the present
enbodi nent, in order to allow the rotating shaft 42a to
penetrate the hole 34b of the cylindrical part 34, the
drive notor 42 is arranged outside the cylindrical part 34
and the shaft 43 and the rod 46 are arranged inside the
cylindrical part 34.

[ 0036] The rod 46 is fornmed in a hollow cylindrica

shape and is slidably received in the cylindrical part 34
of the main body 30. A nut 46a screwed to the screw part
43a of the shaft 43 is fixed to an inner peripheral surface
of the rod 46. On the other hand, a projecting part 46b is
provi ded on an outer peripheral surface of the rod 46 and
is engaged with a groove part 34c formed on an inner

peri pheral surface of the cylindrical part 34, so that the
rod 46 is not rotatable.

[ 0037] Wth the aforementi oned configuration of the
drive unit 40, the rod 46 can advance in the direction of
an arrow B of Fig. 5 by the rotation of the drive notor 42,
so that it is possible to control the advance anount of the
rod 46 on the basis of the detection of the encoder 44.

[ 0038] Wth the advance and retraction of the rod 46,
the tip part 10a of the puncture needle 10 can penetrate
into and retract fromthe contacting surface 24b. The

proj ection anobunt of the puncture needle 10 fromthe

| ower nost surface of the contacting surface 24b i s not
particularly limted and for exanple, can be set to about
0.1 to 10 mmin accordance with target sweat gl ands. Wen
the puncture needle 10 is arranged in a plural nunber (for
exanpl e, about 20 to 40 needles or nore), the projection
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amounts of all the puncture needles 10 preferably fal
within the aforenentioned nunerical value range, and nore
preferably, the projection amounts of all the puncture
needl es 10 are approxi mately equal to one anot her.

[ 0039] Furthernore, the tip part of the rod 46 is
provided with termnals (not illustrated) for supplying
power to the respective puncture needles 10 at the tinme of
nmounting of the holder 12. The puncture needles 10 are

el ectrically connected to the energy supply unit 2
installed at an exterior. The puncture needle 10 can apply
a high-frequency current between the puncture needle 10 and
a surface electrode (not illustrated) separately arranged
on the epiderm s surface of the living body while
puncturing the living body. The high-frequency current is
applied, so that it is possible to heat the living tissue
in the vicinity of the puncture needle 10. Wen the
puncture needle 10 is provided in a plural nunber, the
puncture needl es 10 can be configured such that the high-
frequency current is applied between two adjacent puncture
needl es 10. Energi zation of the puncture needles 10, the
contacting unit 20, and the drive unit 40 can be perforned
by a switch operation of the operating unit 50. However,
as the conponents fromthe drive unit 40 to the hol der 12,
any conponent nmay be enployed if the holder 12 can advance
and retract, and for exanple, when a |inear notor is
selected as the drive notor 42, conponents such as the
shaft 43 and the |ike are not always necessary.

[ 0040] As illustrated in Fig. 2, in the cartridge 60, a
cartridge body 62 is provided with an engagi ng groove 62a.
The engagi ng groove 62a is engaged with an engaging rail 36
formed on the nmain body 30. The cartridge 60 can be
attached to the nain body 30 in a detachabl e manner by
nmovi ng al ong the engaging rail 36. The fixing of the
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cartridge 60 to the main body 30 may be perforned by
fitting of fitting parts (not illustrated) provided in the
engagi ng rail 36 and the engagi ng groove 62a, or may be
perfornmed by holding of the contacting unit 20.

[ 0041] As illustrated in Fig. 5A, the cartridge body 62
is provided therein with the holder 12 that supports the
puncture needles 10 and the sensor needle 11. The hol der
12 is urged by spring nenbers 64 as an urging unit such
that the puncture needles 10 and the sensor needle 11 are
retracted into the interior of the cartridge body 62. The
cartridge body 62 is provided, on the upper part thereof,
with an insertion hole 62c through which a tip part 46d of
the rod 46 can pass, and the tip part 46d is configured to
be able to press the holder 12 by the advance of the rod 46.
The cartridge body 62 is provided, on the | ower part
thereof, with through holes 62b through which the puncture
needl es 10 and the sensor needle 11 pass. |In order to
all ow the puncture needles 10 and the sensor needle 11 to
be retracted into the interior of the cartridge body 62,
the present invention is not limted to the configuration
of providing the spring nmenbers 64 as an urging unit and
ot her configurations may be enpl oyed, for exanple, the rod
46 and the holder 12 can be allowed to be engaged or

di sengaged with each other (for exanple, an engagenent
state and a di sengagenent state nay be intendedly created
by an el ectromagnet or a nechanical nechanism. |In such a
case, in a state in which the rod 46 and the holder 12 are
engaged with each other, when the rod 46 is pulled up, the
hol der 12 is also pulled up in interlock wth the rod 46,
so that the puncture needles 10 are pulled out fromthe
puncture site.

[ 0042] The contacting unit 20 is supported to the main
body 30 via the support arm 21, and the cartridge 60 is
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arranged between the main body 30 and the contacting unit
20. The support arm 21 is flexible and can hold the
cartridge 60 between the main body 30 and the contacting
unit 20. The support arm21 is provided therein with a
wiring, a signal line, and the like for connecting the
contacting unit 20 and the operating unit 50. The through
hol e 28 of the contacting unit 20 is forned to be aligned
with the through hole 62b of the cartridge 60. The shapes
of the through hole 28 and the through hole 62b are not
particularly limted. The cartridge 60 may be fornmed of a
mesh plate, a porous plate, and the |like or nay be forned
by cutting off a part of a sidewall in order to inprove
heat di ssipation fromthe heat dissipation block 26.

[ 0043] The control unit 70 controls the driving of the
drive unit 40 by operating the operating unit 50, thereby
all owi ng the puncture needle 10 to be projected and
retracted. Preferably, the control unit 70 controls the
driving of the drive unit 40 such that the tip part 10a of
the puncture needl e 10 stops at each heating depth position
stored in advance. |In addition, the control unit 70 may be
enbedded in the nain body 30 or configured externally by a
smart phone, a personal conputer, and the |ike.

[ 0044] Furthernore, the control unit 70 energizes the
contacting unit 20 to cool the contacting surface 24b that
cones into contact with the epiderms and the like. During
the cooling, preferably, the tenperatures of the interior
and the surface of the living body are neasured by the
puncture site tenperature sensor 81 and the surface
tenperature sensor 82, and the control unit 70 controls the
cooling tenperature of the contacting surface 24b in
accordance with the neasured val ues.

[ 0045] Mor eover, the control unit 70 sequentially
supplies energy including thermal energy to a target tissue



10

15

20

25

30

19

such as sweat glands fromthe tip part 10a at each heating
depth position. The energy including thermal energy is
supplied fromthe energy supply unit 2. The sequentia
supply nmeans that the energy including thermal energy is
supplied fromthe tip part 10a of the puncture needle 10
whil e sequentially increasing a distance of the tip part
10a of the puncture needle 10 fromthe epiderms and the
like step by step. By so doing, it is possible to perform
uni form heating along the depth direction of the puncture
site and to efficiently destroy the entire sweat gl ands
present in this area.

[ 0046] The control unit 70 may control the anmount of the
energy, which includes thernal energy and is supplied from
the energy supply unit 2, in accordance with the
tenperature neasured by the tenperature sensor 81 for
nmeasuring the tenperature of the puncture site. That is,
since the anmount of the energy including thernmal energy
required for destroying a target sweat gland is determ ned
in accordance with the kind of the target sweat gland, it
is possible to control the energy supply unit 2 for that

pur pose. For exanple, it is possible to keep a state, in
whi ch the tenperature neasured by the tenperature sensor 81
is equal to or nore than a predeterm ned tenperature, for a
predeterm ned tine. As described above, the anobunt of the
energy including thermal energy is controlled, so that it
Is possible to precisely heat the puncture site and
efficiently destroy sweat gl ands.

[ 0047] The energy including thermal energy supplied from
the puncture needl e 10 nay be changed in accordance with a
depth interval, or large energy including thermal energy
may be supplied as the depth interval is large. The energy
i ncl udi ng thermal energy may be supplied by high frequency,
radi o wave, mcrowave, |aser, and the like. |In these cases,
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the amount of the energy supplied fromthe energy supply
unit 2 differs depending on a target sweat gland, and the
anount of required energy may be obtai ned i n advance by an
experinment and the like. This is the sane even in the case
of the thermal energy.

[ 0048] In the surface of the epiderm s, since the

peri phery of the puncture site is cooled by the close
contact of the contacting surface 24b, it is possible to
prevent thermal burn and reduce pain during puncture and
thermal energy supply. Anesthetic creamnay be applied in
advance on the surface of the epiderm s that closely
contacts with the contacting surface 24b. 1In a
configuration in which the contacting surface 24b injects
cooling gas to the epiderm s surface, the injection of the
cooling gas is started i Mmedi ately before the puncture
needl e 10 punctures the epiderm s surface, so that it is
possi bl e to obtain good thermal burn prevention effect and
anal gesic effect.

[ 0049] Next, an operation of the puncture device 1
havi ng the af orenentioned configuration will be described
using Fig. 6 and Fig. 7. Fig. 6 is aviewillustrating a
state before the cartridge 60 is attached to the main body
30 of the puncture device 1 according to the enbodi nent
according to the present invention. Fig. 7 is a view
illustrating a state in which the drive unit 40 of the
puncture device 1 according to the enbodi nent according to
the present invention is operated.

[ 0050] First, the cartridge 60 including the puncture
needle 10 is attached to the main body 30. The cartridge
60 can be attached to the main body 30 by sliding along the
engaging rail 36 in the direction of an arrow C of Fig. 6.
[ 0051] In the state in which the cartridge 60 has been
attached, the cartridge 60 nmay be held by the contacting
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unit 20 and the main body 30 such that the insertion hole
62c of the cartridge 60 is arranged at a position
corresponding to the tip part 46d of the rod 46.
Furthernore, a convex part and a concave part (not
illustrated) may be provided in the cartridge 60 and the
mai n body 30 so as to be engaged with each other.

[ 0052] When the cartridge 60 is attached to the nain
body 30, a termnal part (not illustrated) of the main body
30 is engaged with a termnal part (not illustrated) of the

cartridge 60 to energize the tenperature sensor 81 for
nmeasuring the tenperatures of the puncture needle 10 and
the puncture site.

[ 0053] When the operating unit 50 illustrated in Fig. 1
is operated, the drive notor 42 of the drive unit 40
rotates. Wen the drive notor 42 rotates, the rotating
shaft 42a and the shaft 43 rotate. The nut 46a is screwed
to the shaft 43, and the rod 46 is not rotatabl e because
the projecting part 46b is engaged with the groove part 34c.
Consequently, as illustrated in Fig. 7, the rod 46 noves in
the direction of an arrow D in accordance with the rotation
anmount of the drive notor 42, so that each puncture needl e
10 gradual ly projects fromthe contacting surface 24b.

[ 0054] Next, an exanple of using the puncture device 1
according to the aforenenti oned enbodi nent for a |iving
body S to destroy sweat glands E and A will be described
using Fig. 8 to Fig. 11. Fig. 8 is aviewillustrating a
state before the puncture needl e 10 of the puncture device
1 according to the enbodi nent according to the present
invention is projected. Fig. 9is aviewillustrating a
state in which the puncture needl e of the puncture device
according to the enbodi nent of the present invention is
projected. Fig. 10 is a viewillustrating a state in which
the puncture needl e of the puncture device according to the
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enbodi nent of the present invention has reached a nenbrane.
Fig. 11Ais a graph illustrating change over tinme of the
tip position of the puncture needl e when the puncture

devi ce according to the enbodi nent of the present invention
Is operated, and Fig. 11B is a graph illustrating change
over tine of a tenperature detected by the sensor needle in
a simlar manner.

[ 0055] First, the tissue under the skin will be
described. An eccrine gland (E gland) is present in the
body other than lips, and an apocrine gland (A gland) is
distributed fromthe arnpits to the chest, the ears, the
areola, the navel, and the |ower parts of the torso, and
the range of treatnent differs depending on patients. Both
the A gland and the E gland are present below the derms

ti ssue (part deeper than the derms). For exanple, in the
average of 60 cases for Japanese, the size of the A gland
is 0.48 mm the shallowest part is 0.812 mMmin the

subcut aneous area, the deepest part is 2.591 nmmin the
subcut aneous area, and the center of the A gland is 1.51 nmm
in the subcutaneous area. In a simlar manner, on average,
the size of the Egland is 0.57 mm and it is el ongated
with a long axis (vertical axis) of 1.47 nmand a short
axi s (horizontal axis) of 0.57 mm the shallowest part is
0.72 mm the deepest part is 3.01 nm and the center of the
E gland is 1.74 mmin the subcutaneous area. However,
since this is the average of 60 cases for Japanese, it may
be changed by increasing the nunber of cases or it does not
al ways match by racial differences and the |ike.

[ 0056] In the follow ng puncture device 1 according to

t he enbodi nent according to the present invention, energy
emtted fromthe puncture needle 10 is thernal energy;
however, in the puncture device according to the present

i nvention, the energy emtted fromthe puncture needle is
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not limted to the thermal energy.

[ 0057] As illustrated in Fig. 8, the contacting surface
24b of the contacting unit 20 of the puncture device 1 is
first brought into close contact with an epiderm s surface
SO of an epiderms and the |like S1. After the contacting
surface 24b is brought into close contact with the
epiderms surface SO, the epiderms surface SO is cool ed by
the cooling plate 24 of the contacting unit 20. During the
cooling, it is sufficient if the control unit 70 adjusts
the tenperature of the cooling plate 24 in accordance with
a tenperature neasured by the surface tenperature sensor 82.
[ 0058] Next, the drive notor 42 of the drive unit 40 is
rotated as illustrated in Fig. 7 by operating the operating
unit 50 illustrated in Fig. 1. Wen the drive notor 42 of
the drive unit 40 is rotated, each puncture needle 10
gradual ly projects fromthe contacting surface 24b as
illustrated in Fig. 9. As the projection anmount of the
puncture needle 10 fromthe contacting surface 24b becones
| arge, the tip of the puncture needle 10 enters a derms S2
fromthe epidermis and the |ike S1.

[ 0059] At this point of tine, thermal energy is supplied
to a target tissue fromthe tip part 10a of the puncture
needl e 10. The supply anmount of the thermal energy may be
appropriately changed by the control unit 70 in accordance
wWith a tenperature neasured by the tenperature sensor 81
for measuring the tenperature of a puncture site. It is
sufficient if the cooling tenperature of the cooling plate
24 is adjusted by the control unit 70 in accordance with
the tenperature neasured by the tenperature sensor 81.
Furthernore, the supply of the thermal energy to the target
tissue fromthe tip part 10a of the puncture needle 10 may
be stopped dependi ng on the tenperature neasured by the
tenperature sensor 81. In addition, in Fig. 9 and Fig. 10,
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the center part of a double elliptic part drawn in the
vicinity of the tip part 10a of the puncture needle 10 is a
part to which high thermal energy is applied, and the outer
circunferential part is a part to which [ ower thernal
energy is applied. The thermal energy applied to a further
outer circunferential side of the double elliptic part can
be substantially ignored.

[ 0060] As the projection anount of the puncture needle
10 fromthe contacting surface 24b becones large, the tip
of the puncture needle 10 enters a subcutaneous tissue S3
via the derms S2 fromthe epiderms and the like S1. Wen
the tip of the puncture needle 10 reaches a nenbrane F
present between the subcutaneous tissue S3 and a nuscle

| ayer S4, the puncture needle 10 is not able to penetrate
the nenbrane F and the puncture depth of the puncture
needle 10 is constantly nmaintained. Since the puncture
needle 10 is configured not to penetrate the nenbrane F

the tip part 10a of the puncture needle 10 may be fornmed in
t he shape of the blunt needle (the non-bevel ed needl e
havi ng no bl ade surface on the tip thereof) as described
above or the thickness of the puncture needle 10 nay be
adjusted in accordance with the performance of the drive
notor 42 and the like of the drive unit 40, and a pressure
sensor and the |ike capable of nmeasuring the pressing force
of the puncture needle 10 may be provided and the contro
device 70 may control the rotation of the drive notor 42 of
the drive unit 40 and appropriately set the pressing force
of the puncture needle 10 in accordance with a detection
result of the pressure sensor and the like. Furthernore, a
configuration of understanding a depth area in advance,
which will be described |ater, may be added to the

adj ustment and the setting.

[ 0061] When the puncture depth of the puncture needle 10
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Is constantly maintained for a predetermned tine, the
control device 70 stops the drive unit 40. The projection
anount of the puncture needle 10 at this tine nay be

calcul ated froma value of the encoder 44 and stored in a
menory as maxi mum depth i nformation (excluding a case where
the projection anount of the puncture needle 10 fromthe
contacting surface 24b is a prescribed maxi mum projection
anount). Thereafter, the control device 70 noves the
puncture needle 10 in the withdrawal direction fromthe
puncture site by reversely rotating the drive notor 42, so
that the tip of the puncture needle 10 is buried above the
contacting surface 24b. Preferably, the thickness or the
pressing force of the puncture needle 10 is appropriately
set, simlarly to the nmenbrane F, such that the tip part
10a does not reach the nuscle layer S4 and reliably remains
in the subcutaneous tissue S3.

[ 0062] The maxi mum depth i nfornmation acquired as

descri bed above, that is, information on the depth to the
menbrane F corresponds to a depth area where there is a
sweat gl and such as an apocrine gland at the puncture site.
Thus, in addition to the understanding of the depth area in
advance, by understanding a relative position (a position
in a plane direction perpendicular to the projection

di rection of the puncture needle 10 (the sane applies

bel ow)) of the contacting unit 20 relative to the epiderms
of the living body, when treatnent is repeated with respect
to the sane epiderms surface SO (or the epiderm s and the
like S1), a user may sel ect an automatic node by operating
the operating unit 50 and set efficient treatnment to be

per f or ned.

[ 0063] That is, when the autonmatic node is set, the
control device 70 first sets a plurality of heating depth
positions on the basis of the maxi mum depth information.
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The heating depth positions, for exanple, can be obtained
froma depth interval determ ned by conparing a val ue of a
maxi mum depth with a prescribed reference val ue.

[ 0064] A specific exanple will be described. Wen the
maxi mum depth is 4 mmor |less, the depth interval can be
set to 0.4 mmand the heating depth positions can be set as
respective depth positions of 0.4 mm 0.8 nm 1.2 mm
fromthe epiderms surface. Wen the maxi num depth exceeds
4 mm the depth interval can be set to 0.6 nmand the
heati ng depth positions can be set as respective depth
positions of 0.6 M 1.2 mm 1.8 nm ... fromthe epiderms
surface S0.

[ 0065] The reference val ue of the maxi mum depth and the
depth interval are not limted to the aforenentioned val ues,
and a plurality of reference values and a plurality of
depth intervals can be set. Furthernore, the depth

i nterval does not always need to be constant, and may be
set to be gradually decreased (or increased) with an

i ncrease in the puncture depth. The naxi mum depth

i nformati on and the heating depth position may be output to
a nonitor of the control device 70 so that a user can

under stand the maxi mum depth information and the heating
depth position together wwth the relative position of the
contacting unit 20 relative to the epiderms of the |iving
body.

[ 0066] After the heating depth positions are determ ned
as descri bed above, the control device 70 nmay energi ze the
contacting unit 20 to cool the epiderm s surface SO with
whi ch the contacting surface 24b cl osely contacts, and
control the driving of the drive unit 40 such that the tip
part 10a of the puncture needl e 10 stops at each heating
depth position, so that thermal energy may be supplied to
the target tissue fromthe tip part 10a at each heating
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depth position. By repeating these steps, it is possible
to performuni form heating along the depth direction of the
puncture site and to efficiently and reliably destroy the
entire sweat glands present in this area.

[ 0067] For exanple, since the thernmal energy is supplied
to the depth position of 0.4 mMm fromthe epiderms surface
SO0, the tip part 10a of the puncture needle 10 sequentially
punctures to the depth position of 0.4 mmin the entire
area of the epiderm s surface SO to be treated and is
energi zed to treat the epiderm s surface SO. Next, since
the thermal energy is supplied to the depth position of 0.8
nmmfromthe epiderms surface SO, the tip part 10a of the
entire puncture needle 10 punctures to the depth position
of 0.8 mmand is energized to treat the epiderm s surface
SO. By repeating these steps, it is possible to perform
uni form heating along the depth direction of the puncture
site.

[ 0068] The thermal energy supplied fromthe puncture
needl e 10 may be changed in accordance with the depth
interval, and large thernmal energy nay be supplied as the
depth interval is large. This is based on the

consi deration that the amount of required thermal energy

di ffers because a target sweat gland differs in accordance
with the depth interval. The supply of the thermal energy
or the energy may be perforned using various Kkinds

i ncl udi ng high frequency, radio wave, m crowave, |aser, and
the |ike.

[ 0069] In the puncture device 1 according to the

enbodi nent of the present invention, an alternating current
(hereinafter, referred to as "RF current” in sone cases)
selected from100 Hz to 3 THz is caused to flow, for
exanpl e, between a | arge surface el ectrode (not
illustrated) attached to the fenoral region and the
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puncture needle 10, so that heat is generated in the
vicinity of the tip part of the puncture needle 10. This
heat generation is due to the fact that since the density
of the RF current flowi ng through the tip part of the
puncture needl e 10 becones |arge, heat is generated in the
vicinity of the tip part of the puncture needle 10. As the
RF current, a |lowfrequency alternating current of about
100 Hz to 1000 Hz is preferably used fromthe standpoint of
stability and efficiency. An applied voltage is about 100
to 400 V, a high voltage is enployed when an application
time is short, and a | ow voltage is enployed when the
application tine is |ong.

[ 0070] The desired tenperature is 50°C or nore, and, for

exanpl e, 50°C to 150°C is enployed. This tenperature can
be set by the control unit 70. By this setting, for

exanpl e, the tenperature can be set to 50°C to 120°C, for

exanpl e, 50°C to 100°C or 70°C or nore. In order to reach
the set tenperature, a predetermned RF current is supplied
fromthe tip part of the puncture needle 10. Al though not
particularly limted, the anmbunt of the RF current can be
set by the applied voltage of the RF wave, and specifically,
t he peak-to-peak voltage of the RF wave can be set as a
target voltage.

[ 0071] Even though the tenperature exceeds 100°C, when

it 1s a short tine, there is no concern of burn. As the
heating tine, 1 to 10 seconds are enpirically enployed, and
2 seconds or nore are preferable for reliable treatnent.
After the RF current flows through the puncture needl e 10,
it takes about one second to reach a predeterm ned
tenperature, and then the puncture needle 10 is heated to
reach 50°C or nore for a predetermned tine. Then, when

the energization stops, the tenperature decreases. The
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| onger the energization tinme, the greater the destruction
effect of the sweat glands. However, when the energization
time is long, since the burden on a physician holding the
puncture needle 10 increases and also it is easy to burn,

it 1s better to keep the energization tine as short as
possi bl e. For exanple, when the puncture needle 10 is
provided at an interval of 2 nm if the tip of the puncture

needl e 10 is energized to reach 100°C, the tenperature of

an internediate part of the puncture needle 10 can be set

to 50°C or nore, for exanple, about 70°C.

[ 0072] Fig. 11A illustrates an exanple of change over
time of the tip position of the puncture needl e 10 when the
puncture device 1 according to the enbodi nent of the
present invention is operated, and Fig. 11B illustrates an
exanpl e of change over tine of a tenperature detected by
the sensor needle 11 in a simlar manner. The origin and
the start tenperature in Fig. 11A and Fig. 11B correspond
to the state illustrated in Fig. 8. Fig. 11A and Fig. 11B
are exanpl es of the operation of the puncture device 1, but
the operation of the puncture device 1 is not limted

t hereto.

[ 0073] Fig. 12A illustrates a tenperature distribution
measurenent result at a predeterm ned point of tinme when
the RF current flows through the puncture device according
to the enbodi nent of the present invention, w thout using
the cooling plate 24, and Fig. 12B illustrates a
tenperature distribution nmeasurenent result at a
predeterm ned point of tine when the RF current flows

t hrough the puncture device according to the enbodi nent of
the present invention, in a simlar manner by using the
same cooling plate 24. Fig. 12A and Fig. 12B illustrate
predet erm ned nonents during the heating tinme and both

times do not match with each other. In Fig. 12A and Fig.
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12B, the puncture site is a creany nediumimtating the
human ski n.

[ 0074] Tenperature neasurenent points of line O to line
4 are set froma shallow part toward a deep part in the
depth direction and the internediate |line 2 corresponds
approximately to the depth of the tip of the puncture
needl e 10.

[ 0075] In any cases of Fig. 12A and Fig. 12B, it can be
seen that the tenperature of the line 2 correspondi ng
approxinmately to the tip of the puncture needle 10 is

maxi mum  Since the depth position of the tenperature
sensor 81 approximtely coincides with the depth position
of the tip of the puncture needle 10, the tenperature
sensor 81 can detect the tenperature of a part having the
maxi mum tenperature at the position in the depth direction.
Since the tenperature sensor 81 feeds back the nmaxi num
tenperature in the depth direction, it is possible to
perform appropriate tenperature control. However, the
tenperature detected by the tenperature sensor 81 is not
limted only to the tenperature of the depth position
corresponding to the tip of the puncture needle 10, and for
exanple, it is also possible to detect the tenperature of a
position shall ower or deeper than the depth position
corresponding to the tip of the puncture needle 10.
Furthernore, for exanple, in addition to the tenperature of
the depth position corresponding to the tip of the puncture
needle 10, it is also possible to detect the tenperatures
of a plurality of positions at different depths. |In order
to detect the tenperatures of the depth positions, a
plurality of sensor needles 11 can be used, but a plurality
of tenperature sensors 81 are provided in the length
direction of a single sensor needle 11, so that the
tenperatures of the depth positions can be detected by the
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singl e sensor needle 11. Mreover, the tenperatures of the
depth positions are fed back, so that it is possible to
nore appropriately control a tenperature distribution in
the depth direction.

[ 0076] Furthernore, the tenperature of the line 0 near
the epiderms surface SO is relatively lowin the case of
Fig. 12B in which the cooling plate 24 is provided as
conpared with the case of Fig. 12A in which there is no
cooling plate 24, and it can be seen that the cooling
effect for the epiderms surface SO is obtained by the
cooling plate 24. That is, in Fig. 12A, when the line 3 is

68.9°C and the line 4 is 51.5°C, the line 0 is 64.4°C, but
in Fig. 12B, when the line 3 is 81.5°C and the line 4 is

70.1°C, the line 0 is 50.9°C

[ 0077] In the epiderm s surface S0, since the periphery
of the puncture site is cooled by the close contact of the
contacting surface 24b, it is possible to prevent thernmal
burn and reduce pain during puncture and thernal energy
supply. In addition, anesthetic creammy be applied in
advance on the epiderms surface SO that closely contacts
with the contacting surface 24b. Alternatively, the
contacting surface 24b may be configured to inject cooling
gas to the epiderm s surface SO wi thout applying the
anesthetic creamor in addition to the application of the
anesthetic cream In such a case, the injection of the
cooling gas is started i Mmedi ately before the puncture
needl e 10 punctures the epiderm s surface SO, so that it is
possible to obtain good thermal burn prevention effect and
anal gesic effect. Mdreover, even during the puncturing
period, the cooling gas is injected to the epiderms
surface SO fromthe opening 24a, so that it is possible to

further maintain the cooling effect and thus to obtain
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better thermal burn prevention effect and anal gesic effect.
[ 0078] After the thermal energy is supplied, the
puncture needle 10 is |ifted by the operation of the drive
unit 40 and is received in the cartridge 60 again. By so
doing, the treatnent of the target tissue is ended. 1In a
case where treatnent for a different living body is

conti nued, and the like, the cartridge 60 is replaced with
a new one and then the treatnment can be started. As

descri bed above, the cartridge 60 is configured to be

det achabl e and repl aceable, so that it is not necessary to
sterilize the puncture needle 10 every tine and it is
possible to performquick treatnent. |In addition, the
contacting unit 20 can al so be renoved fromthe mai n body
30 and can be replaced with a new one, but may be fi xed.

[ 0079] The puncture device 1 may acquire in advance a
depth area, where sweat glands are likely to be present at
a puncture site, as maxi mum depth information prior to the
request of thermal energy. The maxi mum depth infornmation
is acquired in advance, so that it is possible to
efficiently supply the thernmal energy to the sweat gl ands
and qui ckly and accurately performtreatnent for
suppressi ng excessive sweating. In the present invention,
the suppression of the sweating ains to reduce an odor due
to sweating even though the anobunt of the sweating is snal
(for exanple, hircisnus (tragonmaschalia) treatnent), in
addition to reducing the anmount of the sweating itself (for
exanpl e, hyperhidrosis treatnent).

[ 0080] So far, the puncture device 1 according to the
present enbodi nent includes the puncture needle 10 that
punctures the puncture site of the living body and supplies
thermal energy, the sensor needle 11 having the tenperature
sensor 81 that neasures the tenperature of the puncture
site, the holder 12 that holds the puncture needle 10 and
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the sensor needle 11, the cartridge 60 that receives the
puncture needl e 10, the sensor needle 11, and the hol der 12,
the main body 30 to which the cartridge 60 is attachabl e,
the contacting unit 20 provided with the through holes 28
penetrating the front and back surfaces thereof and

provi ded on the surface side thereof with the contacting
surface 24b with the surface of the puncture site, and the
drive unit 40 that noves the holder 12 such that the
puncture needle 10 and the sensor needle 11 are projected
and retracted fromthe contacting surface 24b via the

t hrough holes 28. Consequently, it is possible to
understand to what degree the living body is being heated
and to suppress the living body from bei ng excessively
heated and insufficiently heat ed.

[ 0081] In the puncture device 1 according to the present
enbodi nent, the contacting unit 20 includes the cooling
part. Consequently, it is possible to suppress the
formati on of a burn and a scab by cooling the puncture site
of the living body.

[ 0082] The puncture device 1 according to the present
enbodi ment includes the control unit 70 that controls the
cooling part in accordance with the tenperature neasured by
the tenperature sensor 81 that neasures the tenperature of
the puncture site. Consequently, it is possible to
suppress the puncture site of the |living body from bei ng
excessively heated and to cool the puncture site.

[ 0083] The puncture device 1 according to the present
enbodi nent has the surface tenperature sensor 82 that
measures the tenperature of the surface of the puncture
site on the surface of the contacting surface 24b.
Consequently, it is possible to understand the tenperature
of the surface of the puncture site of the |iving body and
to suppress the puncture site of the |iving body from bei ng
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excessi vely heated.
[ 0084] The puncture device 1 according to the present
enbodi nent includes the control unit 70 that controls the

cooling part in accordance with the tenperature neasured by

the surface tenperature sensor 82. Consequently, it is
possi bl e to suppress the surface of the puncture site of
the living body and the puncture site from being
excessively heated and to cool the puncture site.

[ 0085] The cartridge 60 for the puncture device
according to the present enbodi nent includes the puncture
needl e 10 that punctures the puncture site of the living
body and supplies the thernmal energy, the sensor needle 11
havi ng the tenperature sensor 81 that neasures the
tenperature of the puncture site, and the holder 12 that
hol ds the puncture needle 10 and the sensor needle 11.
Consequently, it is possible to easily replace the
cartridge 60 fromthe nmain body 30.

[ 0086] The present invention is not limted by this
enbodi nment, and various variations and nodifications wll

not deviate fromthe scope of the present invention.

Ref erence Signs Li st

[ 0087] 1 puncture device
2 energy supply unit
10 puncture needl e
11 sensor needl e

11a hol |l ow needl e

12 hol der

20 contacting unit

21 support arm

22 Peltier el enent

24 cooling plate

24a opening
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24b
26
26a
28
30
34
34a
34b
34c
36
40
42
43
44
46
46a
46b
46d
50
60
62
62a
62b
62c
64
70
81
8la
81b
81c
82
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contacting surface (cooling surface)
heat di ssi pation bl ock
openi ng

t hrough hol e

mai n body
cylindrical part
openi ng

hol e

groove part
engagi ng rai

drive unit

drive notor

shaft

encoder

r od

nut

proj ecting part
tip part

operating unit
cartridge
cartridge body
engagi ng groove

t hrough hol e

i nsertion hole
spring nmenber
control unit

t enper ature sensor
SUS hol | ow needl e
I nsul ati ng coati ng
|l ead Wire

surface tenperature sensor
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CLAI M5
1. A puncture device conprising:

a puncture needle configured to puncture a puncture
site of a living body and supply energy to the puncture
site;

a hol der configured to hold the puncture needl e;

a cartridge configured to receive the holder so as to
be slidabl e and havi ng an openi ng through which the
puncture needle is projected,

a main body to which the cartridge is detachably
attached;

a contacting unit having a through hole through which
the puncture needle is projected to the puncture site of
the living body and having a cooling nenber that is able to
come into contact with the puncture site;

a sensor needle in which a tenperature sensor is
arranged; and

a control unit, wherein

the sensor needle is installed in parallel with the
puncture needle and is held by the holder so as to project
to the puncture site of the |iving body via the opening
formed in the cartridge and the through hole forned in the
contacting unit, and

the control unit controls the energy supplied to the
puncture needle, in accordance with output of the
t enper ature sensor

2. The puncture device according to claim1, wherein the
control unit supplies the energy to the puncture needle
such that an output tenperature of the tenperature sensor

is 50°C or nore and 150°C or | ess.

3. The puncture device according to claim1l1, wherein the
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control unit supplies an alternating current to the

punct ure needl e.

4. The puncture device according to claim1, wherein the
control unit is configured to be able to supply an
alternating current to the puncture needle for a prescribed
tinme.

5. The puncture device according to claim4, wherein the

prescribed tine is a tinme between one second and 20 seconds.

6. The puncture device according to claim1l1l, wherein a
surface of the puncture needle is coated with an insulating
material in a state in which a tip side of the puncture

needl e i s exposed.

7. The puncture device according to claim®6, wherein an
exposure length of the tip side of the puncture needle is
0.1 to 2.0 Mm

8. The puncture device according to claim6 or 7, wherein
the insulating material is made by gl ass coating or resin
coati ng.

9. The puncture device according to claim1, wherein a
surface tenperature sensor is provided on a side of the
contacting unit, the side facing the puncture site, to
nmeasure a tenperature of a surface of the puncture site,
and

the control unit controls a tenperature of the cooling
menber in accordance with output of the surface tenperature

sensor.
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10. A cartridge for a puncture device, the cartridge
conpri si ng:

a puncture needle configured to puncture a puncture
site of a living body and supply energy to the puncture
site;

a hol der configured to hold the puncture needl e;

a cartridge configured to receive the holder so as to
be slidabl e and havi ng an openi ng through which the
puncture needle is projected; and

a sensor needle in which a tenperature sensor is
arranged, wherein

the sensor needle is installed in parallel with the
puncture needle and is held by the holder so as to project

via an opening formed in the cartridge.

11. The cartridge for a puncture device according to claim
10, wherein a surface of the puncture needle is coated with
an insulating material in a state in which a tip side of

the puncture needle is exposed.

12. The cartridge for a puncture device according to claim
11, wherein an exposure length of the tip side of the
puncture needle is 0.1 to 2.0 nm

13. The cartridge for a puncture device according to claim
11 or 12, wherein the insulating nmaterial is nade by gl ass
coating or resin coating.



