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(54) APPLICATOR

(57) An applicator according to one embodiment in-
cludes a housing having a tubular shape with one closed
end, and configured to house an elastic member and a
piston plate for transmitting biasing force of the elastic
member to the microneedles, and release means con-
figured to release the piston plate engaged in a manner
resisting against the biasing force of the elastic member

in the housing, to cause the piston plate to move toward
an opening of the housing along an axial direction of the
housing. The release means is configured, when the re-
lease means releases the engagement of the piston plate
by moving toward the housing in the axial direction, to
transmit force in a direction toward the opening to the
housing.
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Description

Technical Field

[0001] An aspect of the present invention relates to an
applicator for applying microneedles to skin.

Background Art

[0002] Applicators for applying microneedles for ad-
ministrating active components through skin by giving
impact to the microneedles have conventionally been
known. For example, Patent Literature 1 below discloses
an applicator that includes a flexible sheet having a raised
central area attached to a microneedle device, and a sup-
porting member provided at or near the periphery of the
flexible sheet. The flexible sheet is configured to undergo
a stepwise motion in a direction orthogonal to a major
plane of the sheet.
[0003] With the applicator disclosed in Patent Litera-
ture 1 below, the central area of a flexible sheet acting
on the microneedles is pushed directly by a user. There-
fore, the force transmitted to the microneedles varies de-
pending on the force the user applies. Therefore, the de-
gree by which the microneedles are inserted is depend-
ent on the force applied by users, and there might be
cases in which the microneedles are not applied properly
to the skin, or the reproducibility of insertion of the micro-
needles to the skin deteriorates. A possible counter-
measure for such a problem includes the use of an ap-
plicator an example of which is disclosed in Patent Liter-
ature 2. This applicator includes an elastic member such
as a spring for applying biasing force to the microneedle
device, engagement means for keeping the elastic mem-
ber having been compressed in the engaged condition,
and release means the engagement of the elastic mem-
ber.

Citation List

Patent Literature

[0004]

[Patent Literature 1] JP 2008-520369 A
[Patent Literature 2] JP 2005-533625 A

Summary of Invention

Technical Problem

[0005] When such an applicator is to be used, a user
releases the engagement of the elastic member using
the release means, so that predetermined biasing force
generated by the elastic member is applied to the micro-
needle device. In this manner, theoretically, it is possible
to eject the microneedle device out of the applicator at a
stable speed, in a manner not depending on the force

applied by a user. However, even with such an applicator,
there might be a case in which the speed of the ejected
microneedle device drops and the microneedle device is
not applied properly to the skin.
[0006] Therefore, an object of one aspect of the
present invention is to provide an applicator enabling
microneedles to be applied appropriately to skin.

Solution to Problem

[0007] An applicator according to one aspect of the
present invention is an applicator for applying micronee-
dles to skin, and includes a housing having a tubular
shape with one closed end, and configured to house an
elastic member and a piston plate for transmitting biasing
force of the elastic member to the microneedles, and re-
lease means configured to release the piston plate en-
gaged in a manner resisting against the biasing force of
the elastic member in the housing, to cause the piston
plate to move toward an opening of the housing along
an axial direction of the housing. The release means is
configured, when the release means releases the en-
gagement of the piston plate by moving toward the hous-
ing in the axial direction, to transmit force in a direction
toward the opening to the housing.
[0008] With this applicator, when the release means
releases the engagement of the piston plate, the piston
plate receives the biasing force released as the elastic
member restores the original shape. This biasing force
moves the piston plate toward the opening of the housing
in the axial direction. At the same time, the reactive force
of the biasing force acts on the housing, as force to lift
the housing. In the applicator described above, when the
release means releases the engagement of the piston
plate by moving toward the housing in the axial direction,
the release means transmits the force in the direction
toward the opening. Therefore, the reactive force acting
on the housing is reduced advantageously, by the force
transmitted to the housing by the release means when
the engagement of the piston plate is released. Hence,
the position of the housing can be stabilized while the
piston plate is being moved by the biasing force, and a
reduction in the moving speed of the piston plate can be
suppressed, so that the microneedles can be applied
properly to the skin.

Advantageous Effects of Invention

[0009] According to one aspect of the present inven-
tion, it is possible to provide an applicator enabling micro-
needles to be applied appropriately to skin.

Brief Description of Drawings

[0010]

FIG. 1 is a perspective view illustrating an applicator
according to an embodiment.
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FIG. 2 is a cross-sectional view across the line II-II
in FIG. 1.
FIG. 3 is an exploded view of the applicator according
to the embodiment.
FIG. 4 is a perspective view of a housing of the ap-
plicator viewed from a bottom side.
FIG. 5(a) is a plan view of a piston plate. FIG. 5(b)
is a cross-sectional view across the line Vb-Vb in
FIG. 5(a).
FIG. 6 is a schematic of an actuation button viewed
from the bottom side.
FIG. 7 is a cross-sectional view illustrating the appli-
cator after the engagement of the piston plate has
been released.
FIG. 8 is a schematic of an actuation button accord-
ing to a modification viewed from the bottom side.
FIG. 9 is a perspective view illustrating an applicator
according to the modification.

Description of Embodiments

[0011] An embodiment of the present invention will be
explained in detail below with reference to accompanying
drawings. In the description of the drawings, the same
or equivalent elements are denoted with the same refer-
ence signs, and a redundant description thereof will be
omitted.
[0012] An applicator according to the embodiment is a
device for administrating any active component such as
a drug into a living body. Specifically, the applicator is a
device that administrates active components to internal
of skin, by applying the microneedles described later to
the skin. Applying the microneedles to the skin means
bringing the microneedles into contact with or inserting
the microneedles into the skin.
[0013] FIG. 1 is a perspective view illustrating applica-
tor according to the embodiment. FIG. 2 is a cross-sec-
tional view across the line II-II in FIG. 1. FIG. 3 is an
exploded view of the applicator according to the embod-
iment. FIG. 4 is a perspective view of the bottom surface
of a housing of the applicator. As illustrated in FIGS. 1
to 4, the applicator 1 includes a housing 2 that has a
hollow, a non-linear coil spring (elastic member) 3 and a
piston plate 4 that are housed in the housing 2, a micro-
needle device 5 that is attached to the piston plate 4, and
an actuation button (release means) 6 that is removably
attached to the housing 2.
[0014] The materials of the housing 2, the piston plate
4, and the actuation button 6 included in the applicator 1
are not limited to any particular materials. For example,
the housing 2, the piston plate 4, and the actuation button
6 may be fabricated from any synthetic resin material or
natural resin material such as acrylonitrile butadiene sty-
rene (ABS) resin, polystyrene, polypropylene, polyacetal
(POM), polycarbonate, and polybutylene terephthalate
(PBT). Alternatively, the housing 2, the piston plate 4,
and the actuation button 6 may be fabricated from silicon,
silicon dioxide, ceramic, or a metal (such as stainless

steel, titanium, nickel, molybdenum, chromium, and co-
balt). The materials from which the housing 2, the piston
plate 4, and the actuation button 6 are fabricated may be
the same or different from one another.
[0015] As illustrated in FIGS. 1 to 4, the housing 2 is a
member with a tubular shape having one end closed and
the other end with an opening. In the embodiment, the
housing 2 includes a cylindrical body 11 and a lid 12 that
covers one opening 2a of the body 11 and that is attached
to the body 11. The other opening 2b of the housing 2
remains uncovered, and the inner circumferential surface
11a of the body 11 is exposed via the opening 2b. In the
embodiment, the lid 12 is attached to the body 11 by
fusion-bonding the lid 12 to the outer circumferential sur-
face 11b of the body 11. An enlarged diameter portion
2c for allowing the housing 2 to be stably placed on the
skin is provided to the periphery of the opening 2b of the
body 11.
[0016] In the explanation hereunder, in the applicator
1, the side on which the opening 2a is positioned is de-
fined as a top side (top-surface side), and the side on
which the opening 2b is positioned is defined as a bottom
side (bottom-surface side). An axis, illustrated in FIG. 2,
passing through the center of the housing 2 and extend-
ing from the bottom side toward the top side is defined
as the central axis C of the housing 2. This central axis
C extends in a manner intersecting perpendicularly with
the piston plate 4 that is housed in the housing 2. In the
explanation hereunder, the direction in which the central
axis C extends is defined as an axial direction, and the
direction following the circumference of the central axis
C is defined as a circumferential direction. Furthermore,
in the explanation hereunder, the length of any member
included in the applicator 1 in the axial direction is defined
as a height, and the length in the circumferential direction
is defined as a width.
[0017] As illustrated in FIG. 4, on the inner circumfer-
ential surface 11a of the body 11, a plurality of grooves
11c extending from the opening 2a toward the bottom
side are provided. The widths of the grooves 11c may be
the same or different from one another. The number of
grooves 11c provided to the body 11 is determined by
the numbers of first protrusions 43 and second protru-
sions 44 that are provided on the outer circumferential
surface 4c of the piston plate 4 (the piston plate 4 will be
described later in detail).
[0018] As illustrated in FIGS. 2 and 4, a clearance 11d
transmitted with a groove 11c on the side of the opening
2a is provided in plurality. The surface defining the clear-
ance 11d and extending orthogonally to the axial direc-
tion in the body 11 is defined as a stepped surface 11e
that forms a step inside the body 11. The height of the
clearance 11d (that is, the distance between the stepped
surface 11e and the lid 12 in the axial direction) is sub-
stantially matched with the height of the largest one of
the first protrusion 43 and the second protrusion 44 of
the piston plate 4. By adjusting the height of the clearance
11d, the compression ratio of a coil spring 3, which is
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described later, in the axial direction can be adjusted.
[0019] As illustrated in FIGS. 2 and 3, the lid 12 in-
cludes a top plate 21 that covers the opening 2a on the
top side, and a tubular portion 22 extending from the cir-
cumferential rim of the top plate 21 toward the bottom
side. The top plate 21 has a plate-like shape with a size
covering the opening 2a of the body 11 when being
viewed along the axial direction. The top plate 21 has a
substantially circular shape when being viewed along the
axial direction, but the shape may also be a rectangular
or polygonal shape. A pair of arc-shaped holes 21a are
provided to the top plate 21. The pair of holes 21a is
provided to the top plate 21 line-symmetrically to each
other with respect to the central axis C, for example. A
bank 21c surrounding each of the arc-shaped areas 21b
is provided to the top surface of the top plate 21. Because
the area 21b is provided in plurality along the circumfer-
ential direction when being viewed along the axial direc-
tion, the bank 21c, too, is provided in plurality. The areas
21b are arranged with a predetermined distance there-
between. A part of each of the areas 21b has a hole 21d.
The number of the areas 21b, the banks 21c, and the
holes 21d provided to the top plate 21 are not limited to
any particular number, and the number may be one.
[0020] As illustrated in FIGS. 2 and 4, a central shaft
(protruding portion) 21e protruding along the axial direc-
tion is provided to the bottom surface of the top plate 21.
This central shaft 21e is provided along the central axis
C. The height of the central shaft 21e may be set to any
length as long as that the central shaft 21e does not com-
pletely penetrate through a hole 4d provided to the piston
plate 4 described later, and is not brought into contact
with the microneedle device 5.
[0021] As illustrated in FIGS. 1 to 3, a pair of recessed
portions 22a are provided to portions of the tubular por-
tion 22 of the lid 12. The recessed portions 22a are re-
cessed in a manner extending from the bottom side to-
ward the top side of the tubular portion 22. The depth of
the recessed portions 22a (the length along the axial di-
rection) is not limited to any particular size, as long as
there is some remaining part of the tubular portion 22
between the top plate 21 and the recessed portion 22a.
The pair of recessed portions 22a are provided line-sym-
metrically to each other with respect to the central axis
C, for example.
[0022] As illustrated in FIGS. 1, 3, and 4, in the tubular
portion 22, a bulged portion 22b is provided to a part of
the area between the recessed portion 22a and the top
plate 21 (that is, the outer circumference of the housing
2). This bulged portion 22b is a portion bulging in a di-
rection moving away from the central axis C. The top end
surface of the bulged portion 22b extends in a manner
intersecting with the axial direction. More precisely, the
top end surface of the bulged portion 22b may extend in
a manner intersecting perpendicularly with the axial di-
rection. The bulged portion 22b is enabled to be brought
into contact with a second engaging portion 66 of the
actuation button 6, which will be described later (see FIG.

6). The amount by which the bulged portion 22b bulges
may be changed in a continuous manner along the cir-
cumferential direction.
[0023] As illustrated in FIGS. 1, 3, and 4, in the tubular
portion 22, an eave portion 22c is provided in a manner
extending along the upper end of the recessed portion
22a, the upper end being positioned on the side of the
top plate 21. The eave portion 22c can be brought into
contact with the top surface 65b of a first engaging portion
65 of the actuation button 6 (see FIG. 6), which will be
described later, and can be brought into contact with the
second engaging portion 66 of the actuation button 6
(see FIG. 6). The eave portion 22c may be provided in a
manner integrated with the bulged portion 22b.
[0024] As illustrated in FIGS. 2 and 3, the coil spring 3
is a non-linear spring wound in a truncated cone shape,
and is housed in the housing 2 in a manner held in contact
with the bottom surface of the top plate 21. The coil spring
3 is arranged in a manner surrounding the central shaft
21e, and is compressed by the lid 12 and the piston plate
4 in the housing 2. In this manner, the coil spring 3 is
arranged inside the housing 2, with the biasing force
thereof stored, and with the position thereof adjusted by
the central shaft 21e. The material of which the coil spring
3 is made is not limited to a particular material, but the
coil spring 3 is made from, for example, a stainless-steel
wire, an iron wire, or a copper wire.
[0025] The (a) of FIG 5 is a plan view of the piston
plate. The (b) of FIG. 5 is a cross-sectional view across
the line Vb-Vb in (a) of FIG. 5. As illustrated in FIGS. 2
to 5, the piston plate 4 is a plate-like member for trans-
mitting the biasing force of the coil spring 3 to the micro-
needle device 5. The piston plate 4 has a planar shape
corresponding to the shape of the inner circumferential
surface 11a of the body 11 viewed from the bottom side.
In other words, the piston plate 4 has substantially circular
principal surfaces 4a, 4b, when being viewed along the
axial direction. The outer circumferential surface 4c of
the piston plate 4 may be or may not be brought into
contact with the inner circumferential surface 11a of the
body 11. A hole 4d that is a through hole is provided to
the center of the piston plate 4. As illustrated in FIG. 2,
the central shaft 21e fits inside hole 4d.
[0026] The upper principal surface 4a of the piston
plate 4 is a surface that faces the lid 12 of the housing
2. A bank 41 is provided on the principal surface 4a, along
the circumferential rim of the principal surface 4a. The
height of the bank 41 is set to any height less than the
uncompressed coil spring 3. When the heights of the
clearances 11d provided to the body 11 are constant, the
compression ratio of the coil spring 3 in the axial direction
can be adjusted by adjusting the height of the bank 41.
[0027] On the bottom principal surface 4b of the piston
plate 4, a bank 42 having a plurality of protruding portions
42a is provided. Each of the protruding portions 42a has
substantially an arc shape when being viewed along the
axial direction, and is provided along the circumferential
rim of the principal surface 4b. Each of the protruding

5 6 



EP 3 345 648 A1

5

5

10

15

20

25

30

35

40

45

50

55

portions 42a has a substantially rectangular cross sec-
tion. The protruding portions 42a are separated from one
another, and clearances 42b are provided therebetween.
These clearances 42b are provided, for example, to align
a jig for inserting the piston plate 4 into the housing 2.
[0028] On the top side of the outer circumferential sur-
face 4c of the piston plate 4, a plurality of first protrusions
43 and a pair of second protrusions 44, both protruding
outwards from the outer circumferential surface 4c, are
provided. For example, the first protrusions 43 and the
second protrusions 44 are provided to the outer circum-
ferential surface of the bank 41 of the piston plate 4. The
first protrusions 43 are provided at a constant interval,
along the circumferential direction of the piston plate 4.
The second protrusions 44 are provided line-symmetri-
cally to each other with respect to the central axis C. The
heights of the first protrusions 43 and the second protru-
sion 44 may be the same or different with respect to one
another. The height of the first protrusions 43 and the
second protrusion 44 may correspond to the height of
the bank 41, or less than the height of the bank 41. The
width of the first protrusions 43 is different from the width
of the second protrusions 44. The width of the first pro-
trusions 43 is larger than the width of the second protru-
sions 44. In the housing 2, the first protrusions 43 are
disposed inside the respective clearances 11d, and,
when the piston plate 4 is to be attached to the housing
2, the first protrusions 43 are placed on the respective
stepped surfaces 11c. Therefore, these first protrusions
43 and stepped surfaces 11c of the body 11 obstruct the
movement of the piston plate 4 toward the bottom side,
the movement being caused by the biasing force of the
coil spring 3. In other words, the piston plate 4 is thus
engaged in the housing 2 in a manner resisting against
the biasing force of the coil spring 3. The piston plate 4
is engaged by inserting the piston plate 4 into the housing
2, rotating the piston plate 4 in the circumferential direc-
tion, and placing the first protrusions 43 on the stepped
surfaces 11e.
[0029] The microneedle device 5 is fixed to the princi-
pal surface 4b of the piston plate 4. The method by which
the microneedle device 5 is fixed to the piston plate 4 is
not limited to a particular method, and the microneedle
device 5 may be fixed to the piston plate 4 using adhesive
agent, for example. The microneedle device 5 may be
fixed to the piston plate 4 from the beginning, or may be
fixed to the piston plate 4 by a user. It is not mandatory
for the applicator 1 to be provided with the microneedle
device 5. As illustrated in FIGS. 2 and 3, the microneedle
device 5 is a plate-like member having a bottom principal
surface provided with a plurality of microneedles 51. The
material of the microneedle device 5 is not limited to any
material, and the microneedle device 5 is fabricated from
any one of stainless steel, polyethylene terephthalate
(PET), any other metals, any other resins, biodegradable
materials, ceramic, or bioabsorbable materials, or any
combination thereof, for example. The length of these
microneedles 51 is 10 mm to 1000 mm, for example. The

density of the microneedles 51 is 0.05/cm2 to 10000/cm2,
for example. The microneedles 51 extend in the axial
direction.
[0030] In the embodiment, it does not matter whether
or not the microneedles 51 are coated with an active com-
ponent in advance. When the microneedles 51 are not
coated with the active component, the active component
may be administrated by applying the active component
onto the skin, and then applying the microneedle device
5 onto the area using the applicator 1. It is also possible
to administrate the active component by applying the
microneedle device 5 to the skin using the applicator 1,
and then applying the active component to the area ap-
plied with the microneedle device 5.
[0031] As illustrated in FIGS. 1 to 3, the actuation but-
ton 6 is attached to the housing 2 on the top side of the
lid 12, in a rotatable manner in the circumferential direc-
tion. The actuation button 6 is a member for releasing
the piston plate 4 that is engaged in the housing 2 in a
manner resisting against the biasing force of the coil
spring 3, to cause the piston plate 4 to move toward the
other opening 2b along the axial direction of the housing
2. The actuation button 6 includes a plate-like pressing
portion 61 that is pressed when a user uses the applicator
1, and a pair of attaching portions 62 extending from the
rim of the pressing portion 61 toward the bottom side.
The pressing portion 61 and the attaching portions 62
are formed integrally. The pressing portion 61 is a plate-
like member having a size for covering the opening 2a
of the body 11 when being viewed along the axial direc-
tion. The pressing portion 61 has a circular shape when
being viewed along the axial direction, but may also have
a rectangular or polygonal shape. The pair of attaching
portions 62 are positioned in a line-symmetry to each
other with respect to the central axis C.
[0032] FIG. 6 is a schematic of the actuation button 6
viewed from the bottom side. As illustrated in FIG. 6, a
plurality of protruding portions 63 are provided, and a pair
of piston plate pushing portions (release portion) 64 are
provided to a rear surface 61a of the pressing portion 61.
The protruding portions 63 are substantially columnar-
shaped portions protruding from the rear surface 61a to-
ward the bottom side. Each of the protruding portions 63
are provided in a manner positioned above the corre-
sponding area 21b. Therefore, the number of protruding
portions 63 corresponds to the number of the banks 21c.
The diameter of the protruding portion 63 is set in such
a manner that the protruding portion 63 fits inside the
bank 21c and passes through the hole 21d. The tip of
the protruding portion 63 may be or may not be brought
into contact with the area 21b.
[0033] The piston plate pushing portions 64 are plate-
like portions that protrude from the rear surface 61a, and
have a substantially triangle shape tapered toward the
bottom side. The piston plate pushing portion 64 has a
top surface 64a extending in parallel with the rear surface
61a, and an inclined surface 64b extending in an inclined
manner from the rear surface 61a toward the top surface
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64a. Because the inclined surface 64b is a surface ex-
tending in a direction intersecting with the circumferential
direction, the width of the piston plate pushing portion 64
in the circumferential direction becomes smaller toward
the tip. As illustrated in FIG. 2, the piston plate pushing
portions 64 are inserted into the respective holes 21a
provided to the top plate 21. Therefore, the number of
the piston plate pushing portions 64 corresponds to the
number of the holes 21a. The height of the piston plate
pushing portions 64 is greater than the height of the pro-
truding portions 63. The inclined surface 64b of the piston
plate pushing portion 64 is enabled to be brought into
contact with the second protrusion 44.
[0034] As illustrated in FIG. 6, the first engaging portion
65 and the second engaging portions (engaging portions)
66 are provided to a rear surface 62a of the attaching
portion 62. The first engaging portion 65 is a hook-shaped
portion protruding from the rear surface 62a toward the
central axis C. The first engaging portion 65 has an in-
clined surface 65a inclined in a manner approaching the
central axis C from the bottom end toward the top end
thereof, and a top surface 65b extending from the top
end of the inclined surface 65a toward the rear surface
62a. The top surface 65b extends in parallel with the rear
surface 61a, but may also extend in a manner intersecting
with the rear surface 61a. The first engaging portion 65
is provided near the bottom end of the attaching portion
62. As illustrated in FIG. 2, as the first engaging portion
65 enters the recessed portion 22a, and the top surface
65b of the first engaging portion 65 hooks onto the re-
cessed portion 22a, the first engaging portion 65 be-
comes engaged with the recessed portion 22a. The width
of the first engaging portion 65 is set smaller than the
width of the recessed portion 22a.
[0035] The second engaging portion 66 is a hook-
shaped portion protruding from the rear surface 62a to-
ward the central axis C, in the same manner as the first
engaging portion 65. The second engaging portion 66
has an inclined surface 66a inclined in a manner ap-
proaching the central axis C from the bottom end toward
the top end thereof, and a top surface 66b extending from
the top end of the inclined surface 66a toward the rear
surface 62a. The top surface 66b extends in parallel with
the rear surface 61a, but may also extend in a manner
intersecting with the rear surface 61a. The second en-
gaging portion 66 is provided between the first engaging
portion 65 and the pressing portion 61 in the axial direc-
tion. In other words, the second engaging portion 66 is
positioned on the top side of the first engaging portion
65. The second engaging portion 66 may be brought into
contact with the outer circumferential surface of the lid
12, with the actuation button 6 attached to the housing
2. Two second engaging portions 66 are provided to each
of the attaching portions 62, but one, or three or more
second engaging portions 66 may also be provided.
[0036] An action of the applicator 1 according to the
embodiment will now be explained. Particularly, an op-
eration of releasing the engagement of the piston plate

4 when a user uses the applicator 1, and the change in
the engagement of the actuation button 6 with respect to
the applicator 1 will be explained. In the explanation here-
under, it is assumed that the applicator 1 is installed in
advance in such a manner that the bottom surface of the
applicator 1 is in contact with skin of a living body. It is
also assumed that the user is to use the applicator 1
having been set to a locked condition, as an initial con-
dition. The locked condition is a condition where the re-
lease of the piston plate 4 by the actuation button 6 is
prohibited. Specifically, the locked condition is a condi-
tion where the protruding portions 63 of the pressing por-
tion 61 are positioned inside the respective areas 21b of
the top plate 21 in the axial direction. Even if the pressing
portion 61 is pressed toward the bottom side in the locked
condition, the protruding portions 63 are brought into con-
tact with the top plate 21, so that the movement of the
actuation button 6 toward the bottom side is obstructed.
[0037] As described earlier, the actuation button 6 is
attached to the housing 2. More specifically, each of the
first engaging portions 65 is engaged with the corre-
sponding recessed portion 22a and bottom end of the
eave portion 22c of the lid 12. Because the width of the
first engaging portions 65 is smaller than the recessed
portions 22a, the actuation button 6 is allowed to rotate
in the circumferential direction within a certain range. The
rotatable range of the actuation button 6 is defined by
the circumferential length of the areas 21b of the top plate
21, across which the protruding portions 63 of the press-
ing portion 61 move.
[0038] To begin with, a user unlocks the locked condi-
tion by rotating the actuation button 6 attached to the
housing 2 in the circumferential direction (unlocked con-
dition). The unlocked condition is a condition where the
engagement of the piston plate 4 can be released by the
actuation button 6. Specifically, the unlocked condition
is a condition where the protruding portions 63 are
brought to the positions above the respective holes 21d
on the top plate 21, by rotating the actuation button 6. In
the unlocked condition, when the pressing portion 61 is
pressed toward the bottom side, the protruding portions
63 are not brought into contact with the top plate 21, and
therefore, the actuation button 6 can be moved toward
the bottom side at any time. Furthermore, in the unlocked
condition, the inclined surface 66a of each of the second
engaging portions 66 is brought into contact with the top
end of the corresponding eave portion 22c of the lid 12.
Therefore, the second engaging portions 66 are support-
ed by the respective eave portions 22c, and the actuation
button 6 in the unlocked condition does not automatically
move toward the bottom side. When the actuation button
6 is rotated in the circumferential direction, the second
engaging portions 66 are forced over the respective
bulged portions 22b, and reach the unlocked condition.
The actuation button 6 can be maintained in the unlocked
condition by these bulged portions 22b, and the bulged
portions 22b prevent the actuation button 6 from going
back to the locked condition unexpectedly. In the embod-
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iment, the four second engaging portions 66 are provided
in total on the actuation button 6, and the two bulged
portions 22b and the two eave portions 22c are provided
in total on the housing 2. In the locked condition, a part
of the second engaging portion 66 is supported by the
corresponding eave portion 22c.
[0039] The user then presses the pressing portion 61
of the actuation button 6 toward the bottom side, and
causes the actuation button 6 to move toward the bottom
side. At this time, because the protruding portions 63 of
the pressing portion 61 are inserted into the respective
holes 21d, the movement of the actuation button 6 is not
obstructed. As the actuation button 6 moves, the piston
plate pushing portions 64, which are configured to pass
through the respective holes 21a, enter the respective
holes 21a of the body 11. When the piston plate pushing
portions 64 enter the respective holes 21a, the inclined
surfaces 64b of the piston plate pushing portions 64 are
brought into contact with the second protrusions 44 of
the piston plate 4.
[0040] As described earlier, the piston plate pushing
portions 64 have a width gradually becoming smaller to-
ward the tip. Therefore, as the piston plate pushing por-
tion 64 is carried further inside the hole 21a, the width of
the piston plate pushing portion 64 at the level where
piston plate pushing portion 64 is brought into contact
with the second protrusion 44 increases, and the second
protrusions 44 is pushed away in the circumferential di-
rection. As the second protrusions 44 moves in the cir-
cumferential direction, the piston plate 4 is caused to ro-
tate about the central axis C in the circumferential direc-
tion, and the first protrusions 43 are caused to move out
of the clearances 11d and to enter the respective grooves
11c. At this time, the second protrusions 44 are posi-
tioned in the corresponding grooves 11c. In this manner,
the contacts between the first protrusions 43 and the re-
spective stepped surfaces 11e of the body 11 are re-
moved, and the stepped surfaces 11e of the body 11 no
longer prevent the biasing force of the coil spring 3 from
moving the piston plate 4 toward the bottom side. There-
fore, as the actuation button 6 moves toward the bottom
side, the engagement achieved by the first protrusions
43 and the second protrusions 44 of the piston plate 4 is
released, and the piston plate 4 receiving the biasing
force P of the coil spring 3 moves toward the bottom side,
as illustrated in FIG. 7. At this time, the piston plate 4
moves toward the bottom side, by being guided by the
first protrusions 43 having entered the corresponding
grooves 11c and the central shaft 21e inside the hole 4d.
As the piston plate 4 moves, the microneedle device 5
pierces the skin of the living body. Furthermore, reactive
force R of the biasing force P generated by the coil spring
3 acts on the lid 12.
[0041] As the actuation button 6 for releasing the en-
gagement of the piston plate 4 moves, the second en-
gaging portions 66 are also moved in the axial direction,
forced over the top ends of the respective eave portions
22c, and become engaged with the respective recessed

portions 22a and bottom ends of the eave portions 22c.
In this manner, even after the engagement of the piston
plate 4 is released, the actuation button 6 is kept fixed to
the housing 2. Therefore, when a user releases the en-
gagement of the piston plate 4, the force applied to the
actuation button 6 by the user is transmitted properly from
the actuation button 6 to the housing 2, and the reactive
force R is transmitted properly from the housing 2 to the
actuation button 6. As a result, the force that is applied
by the user to the actuation button 6 and that is transmit-
ted to the housing 2 is cancelled by the reactive force R
in the housing 2. Therefore, lifting of the housing 2 can
be suppressed.
[0042] In the embodiment, the second engaging por-
tions 66 become engaged with the respective recessed
portions 22a and bottom ends of the eave portions 22c
at the same time as when the engagement of the piston
plate 4 is released. However, the second engaging por-
tions 66 may become engaged with the respective re-
cessed portions 22a and bottom ends of the eave por-
tions 22c after the engagement of the piston plate 4 is
released. When the second engaging portions 66 are
configured to become engaged with the respective re-
cessed portions 22a and bottom ends of the eave por-
tions 22c after the engagement of the piston plate 4 is
released, the second engaging portions 66 may become
engaged with recessed portions 22a and bottom ends of
the eave portions 22c while the piston plate 4 is moving.
[0043] As explained above, the applicator according
to one aspect of the present invention is an applicator for
applying microneedles to skin, and includes a housing
having a tubular shape with one closed end, and config-
ured to house an elastic member (e.g., the coil spring 3
described in the embodiment); a piston plate configured
to transmit the biasing force of the elastic member to
microneedles; and release means (e.g., the actuation
button 6 described in the embodiment) configured to re-
lease the piston plate engaged in a manner resisting
against the biasing force of the elastic member in the
housing, to cause the piston plate to move toward an
opening of the housing along an axial direction of the
housing. When the release means releases the engage-
ment of the piston plate by moving toward the housing
in the axial direction, the release means transmits the
force in the direction toward the opening.
[0044] According to such an aspect, when the release
means releases the engagement of the piston plate, the
piston plate receives the biasing force released as the
elastic member restores the original shape. This biasing
force moves the piston plate toward the opening of the
housing in the axial direction. At the same time, the re-
active force of the biasing force acts on the housing, as
force to lift the housing. In the applicator described above,
when the release means releases the engagement of the
piston plate by moving toward the housing in the axial
direction, the release means transmits the force in the
direction toward the opening. Therefore, the reactive
force acting on the housing is reduced advantageously,
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by the force transmitted to the housing by the release
means when the engagement of the piston plate is re-
leased. Hence, the position of the housing can be stabi-
lized while the piston plate is being moved by the biasing
force, and a reduction in the moving speed of the piston
plate can be suppressed. Therefore, the microneedles
can be applied properly to the skin.
[0045] Furthermore, the piston plate may also be pro-
vided with a hole, and the housing may be provided with
a protruding portion fitting inside the hole and protruding
in the axial direction. In such a configuration, the align-
ment of the piston plate in the engaged condition can be
easily established. In addition, the piston plate can be
rotated stably about the axial direction in the circumfer-
ential direction, with the position thereof restricted by the
protruding portion. Furthermore, when the piston plate
starts being moved, the piston plate can be moved stably
along the protruding portion.
[0046] Furthermore, the release means may also in-
clude a release portion configured to release the engage-
ment of the piston plate (e.g., the piston plate pushing
portions 64 as described in the embodiment), and the
engagement of the piston plate may be released by caus-
ing the release portion to rotate the piston plate, when
the release means moves in the axial direction. In such
a case, the engagement of the piston plate can be re-
leased without changing the axial position of the piston
plate in the housing. Therefore, the engagement of the
piston plate can be released without reducing the biasing
force of the elastic member.
[0047] Furthermore, the release means may include
an engaging portion, and the engaging portion may be
configured to move in the axial direction and to become
engaged with the housing, when the release means re-
leases the engagement of the piston plate. In such a con-
figuration, the release means becomes fixed to the hous-
ing via the engaging portion while the engagement of the
piston plate is released. Therefore, the force applied to
the release means at the time of releasing the engage-
ment of the piston plate is transmitted properly to the
housing, so that the reactive force acting on the housing
is reduced more properly.
[0048] Furthermore, an eave portion may be provided
to the outer circumferential surface of the housing, and
the locked condition and the unlocked condition are
switched when the release means rotates in the circum-
ferential direction of the housing, and the locked condition
is a condition where the release means is prohibited from
releasing the engagement of the piston plate, and the
unlocked condition is a condition at which the release
means is permitted to release the engagement of the
piston plate and the engaging portion may then be sup-
ported by the eave portion in the unlocked condition. In
such a configuration, it is possible to reduce the chances
of the engagement of the piston plate becoming auto-
matically released in the unlocked condition.
[0049] The present invention is explained in detail
above, based on one embodiment thereof. However, the

present invention is not limited to the embodiment de-
scribed above. Various modifications of the present in-
vention are still possible within the scope not deviating
from the essence of the present invention. The present
invention is not limited to the embodiment described
above.
[0050] For example, in the applicator 1 according to
the embodiment described above, the speed at which
the microneedle device 5 (the piston plate 4) moves is
not limited to any particular speed, but the speed may
be, for example, equal to or higher than 4 m/s or equal
to or higher than 5 m/s, and equal to or lower than 30
m/s, equal to or lower than 15 m/s, or equal to or lower
than 12 m/s. When the speed is equal to or lower than
12 m/s, the speed is lower than that of the microneedle
device included in applicators that are generally used. In
other words, the momentum (energy) applied to the
microneedle device 5 according to the embodiment is
smaller than that applied to a general microneedle de-
vice. In such a configuration, because the biasing force
pushing out the microneedle device 5, and the reactive
force of the biasing force become smaller, lifting of the
housing 2 while the biasing force moves the piston plate
4 can be further suppressed. Therefore, the micronee-
dles can be inserted more properly to the skin, and active
components can be administrated more effectively while
avoiding variation.
[0051] In the embodiment described above, the non-
linear coil spring 3 is used as the elastic member, but the
embodiment is not limited thereto. For example, various
types of elastic member such as a linear coil spring or
rubber may be used.
[0052] Furthermore, the applicator according to the
embodiment described above may further include force
transmission means that is provided between the hous-
ing 2 and the actuation button 6 (the release means).
The force transmission means is held in a manner sand-
wiched between the top plate 21 of the housing 2 and
the pressing portion 61 of the actuation button 6, for ex-
ample. In such a configuration, when the release means
releases the engagement of the piston plate, the release
means presses the housing via the force transmission
means. In this manner, the force applied to the release
means is transmitted properly to the housing, without ob-
structing the movement of the release means in the axial
direction. Therefore, the reactive force having acted on
the housing can be reduced more appropriately. As the
force transmission means, various types of elastic mem-
ber such as a non-linear coil spring, a linear coil spring,
or rubber may be used. When the applicator 1 includes
the force transmission means, the second engaging por-
tions 66 of the actuation button 6 may be omitted. Even
in such a configuration, the microneedles can be applied
properly to the skin, because the position of the housing
2 is stabilized while the biasing force moves the piston
plate 4 and a reduction in the speed at which the piston
plate 4 moves can be suppressed.
[0053] In the embodiment described above, the hous-
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ing 2 is formed by fusion-boding the body 11 and the lid
12, but the embodiment is not limited thereto. For exam-
ple, a structure corresponding to the combination of the
body 11 and the lid 12 may be integrally formed. In such
a configuration, a housing with one end closed can be
formed, without forming an opening corresponding to the
opening 2a.
[0054] In the embodiment described above, the first
engaging portions 65 and the second engaging portions
66 have a hook-like shape, and are engaged with the
recessed portions 22a, but the embodiment is not limited
thereto. For example, the first engaging portions 65 and
the second engaging portions 66 may be simple protru-
sions, not having a hook-like shape. Furthermore, the lid
12 may be provided with openings instead of the re-
cessed portion 22a, and the first engaging portions 65
and the second engaging portions 66 may be engaged
with the openings.
[0055] In the embodiment described above, the central
shaft 21e is provided to the top plate 21 of the lid 12, but
the configuration is not limited thereto. For example, a
protruding portion extending toward the top plate 21 may
be provided to the center of the principal surface 3a of
the piston plate 4. In such a case, a hole capable of hous-
ing the protruding portion is provided to the center of the
top plate 21. It is also possible to provide a protruding
portion not overlapping with the central axis C to the rear
surface of the top plate 21. In such a configuration, be-
cause the piston plate 4 is enabled to rotate in the cir-
cumferential direction, the hole provided to the piston
plate 4 will have an arc shape when being viewed along
the axial direction. The number of the protruding portions
may be one or more. The protruding portion provided to
the top plate 21 may be omitted, and in such a configu-
ration, it is not necessary to provide the hole 4d to the
piston plate 4.
[0056] In the embodiment described above, the bulged
portions 22b are provided to the outer circumference of
the housing 2, but the bulged portions 22b do not always
need to be provided. Furthermore, the number of bulged
portions 22b may be matched with the number of second
engaging portions 66.
[0057] In the embodiment described above, the eave
portions 22c are provided to the outer circumference of
the housing 2, but the eave portions 22c do not always
need to be provided.
[0058] In the embodiment described above, the piston
plate 4 and the microneedle device 5 are provided as
separate units, but the piston plate 4 may also be inte-
grated with the microneedle device 5. In other words, the
microneedles may be provided to the principal surface
4b of the piston plate 4.
[0059] In the embodiment described above, the actu-
ation button 6 is used as a releasing member, but the
embodiment is not limited thereto, and any other means
may also be used. Furthermore, in the embodiment, the
rotatable range of the actuation button 6 is defined by a
relation between the protruding portion 63 and the area

21b surrounded by the bank 21c, but the embodiment is
not limited thereto. For example, the rotatable range of
the actuation button 6 may be defined by a relation be-
tween the piston plate pushing portion 64 provided to the
pressing portion 61 and the hole 21a provided to the top
plate 21.
[0060] The actuation button 6 may also be modified to
an actuation button 6A as illustrated in FIG. 8. The actu-
ation button 6A is different from the actuation button 6 in
that the arc-shape rim of pressing portion 61 has a
stepped shape. The rim 67 of the actuation button 6A
includes an outer rim 67a, and an inner rim 67b that is
positioned on the inner side of the outer rim 67a and that
has a height that is lower than that of the outer rim 67a.
By providing the rim 67 with such a step-like shape, it is
possible to reduce the area of the rim 67 that is brought
into contact with the top plate 21 of the housing 2, when
the actuation button 6A is pressed, so that the noise gen-
erated by the contact can be reduced. This configuration
can contribute to the reduction of noise at the time of
actuating the applicator. A specific shape of the step-
shaped rim of the pressing portion 61 is not limited to the
example illustrated in FIG. 8. For example, it is possible
to form a step-shaped rim in which a high-level portion
and a low-level portion are arranged alternatingly along
the circumferential direction of the pressing portion 61
(that is, a rim having a comb-teeth shape).
[0061] As mentioned earlier, the top surface 66b of the
second engaging portion 66 may extend in a manner
intersecting with the rear surface 61a. By forming the top
surface 66b in such a manner, it is possible to reduce
the noise generated when the second engaging portions
66 become engaged with the recessed portions 22a and
the bottom ends of the cave portions 22c, at the same
time or after the engagement of the piston plate is re-
leased. This configuration can also contribute to the noise
reduction at the time of actuating the applicator.
[0062] In order to reduce the noise at the time of actu-
ating the applicator, at least one of the step-shaped rim
67 and the top surface 66b extending in a manner inter-
secting with the rear surface 61a may be used.
[0063] It is also possible to devise a prevention for the
piston plate 4 in the locked condition from being rotated
unexpectedly. Specifically, the width of the second pro-
trusions 44 and the height of the piston plate pushing
portions 64 are increased. The height of the piston plate
pushing portions 64 are set in such a manner that the
bottom end of the piston plate pushing portion 64 is po-
sitioned at a level lower than the top end of the second
protrusions 44, when the applicator 1 is viewed in the
horizontal direction. By setting the width of the second
protrusions 44 and the height of the piston plate pushing
portions 64 in the manner described above, the rotation
of the piston plate 4 is obstructed by the second protru-
sions 44 being brought into contact with the piston plate
pushing portions 64. Therefore, the piston plate 4 is not
rotated even when vibrations (e.g., vibrations generated
during the transportation of the applicator 1) is transmit-
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ted to the applicator 1 in the locked condition. This mech-
anism can reliably prevent the piston plate 4 from being
released unexpectedly by itself.
[0064] The external appearance (the overall shape)
and the dimensions of the applicator are not limited to
those described in the embodiment. An applicator 1B that
is an example of an applicator with another external ap-
pearance and dimensions is illustrated FIG. 9. The struc-
ture of the applicator 1B is basically the same as that of
the applicator 1. Mainly illustrated as the elements of the
applicator 1B in FIG. 9 are a housing 2B corresponding
to the housing 2 described above, and an actuation but-
ton 6B corresponding to the actuation button 6 or 6A de-
scribed above. The external appearance and the dimen-
sions of the applicator may be determined following any
policy, while giving considerations to the ease of use, the
dose of active components, the design, and the like.

Reference Signs List

[0065] 1, 1B ... applicator, 2, 2B ... housing, 2a, 2b ...
opening, 3 ... coil spring, 4 ... piston plate, 4d ... hole, 5 ...
microneedle device, 6, 6B ... actuation button, 11 ...
body, 11a ... inner circumferential surface, 11b ... outer
circumferential surface, 11c ... groove, 11d ... clearance,
11e ... stepped surface, 12 ... lid, 21 ... top plate, 21a ...
hole, 21e ... central shaft, 22 ... tubular portion, 22a ...
recessed portion, 22b ... bulged portion, 22c ... eave por-
tion, 42 ... bank, 42a ... protruding portion, 42b ... clear-
ance, 43 ... first protrusion, 44 ... second protrusion, 61 ...
pressing portion, 62 ... attaching portions, 63 ... protrud-
ing portion, 64 ... piston plate pushing portion, 64b ... in-
clined surface, 65 ... first engaging portion, 66 ... second
engaging portion, 66a ... inclined surface, 66b ... top sur-
face, 67 ... rim, C ... central axis, P ... biasing force, R ...
reactive force.

Claims

1. An applicator for applying microneedles to skin, the
applicator comprising:

a housing having a tubular shape with one
closed end, and configured to house an elastic
member, and a piston plate for transmitting bi-
asing force of the elastic member to the micro-
needles; and
release means configured to release the piston
plate engaged in a manner resisting against the
biasing force of the elastic member in the hous-
ing, to cause the piston plate to move toward an
opening of the housing along an axial direction
of the housing, wherein
the release means is configured, when the re-
lease means releases the engagement of the
piston plate by moving toward the housing in the
axial direction, to transmit force in a direction

toward the opening to the housing.

2. The applicator according to claim 1, wherein
the piston plate is provided with a hole, and
the housing is provided with a protruding portion fit-
ting inside the hole and protruding in the axial direc-
tion.

3. The applicator according to claim 1 or 2, wherein
the release means further comprises a release por-
tion configured to release the engagement of the pis-
ton plate, and
the engagement of the piston plate is released by
causing the release portion to rotate the piston plate
when the release means moves in the axial direction.

4. The applicator according to any one of claims 1 to
3, wherein
the release means includes an engaging portion, and
the engaging portion is configured to move in the
axial direction and to become engaged with the
housing when the release means releases the en-
gagement of the piston plate.

5. The applicator according to claim 4, wherein
an eave portion is provided to an outer circumferen-
tial surface of the housing,
a locked condition and an unlocked condition are
switched by the release means rotating in the cir-
cumferential direction of the housing,
the locked condition is a condition where the release
means is prohibited from releasing the engagement
of the piston plate,
the unlocked condition is a condition where the re-
lease means is permitted to release the engagement
of the piston plate, and
the engaging portion is supported by the eave portion
in the unlocked condition.

6. The applicator according to any one of claims 1 to
5, further comprising force transmission means
sandwiched between the housing and the release
means, wherein
the release means is configured to push the housing
via the force transmission means when the release
means releases the engagement of the piston plate.
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