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Description

BACKGROUND

1. TECHNICAL FIELD

[0001] The present invention relates to a fluid delivery
device.

2. RELATED ART

[0002] A conventional apparatus is known that is em-
bedded in a body to periodically discharge a chemical
solution. In particular, a chemical solution supply appa-
ratus is known that is embedded underneath the skin of
a small animal such as a rat or marmot, and supplies a
chemical solution periodically to the small animal, as
shown in Patent Document 1, for example. By using test
animals with such an apparatus embedded in them, the
efficacy of the chemical solution is ensured. Also known
is an artificial pancreas apparatus that is embedded in
the body of a patient to supply the patient with insulin,
such as shown in Patent Document 2, for example.

Patent Document 1: Japanese Patent Application
Publication No. 2007-275548
Patent Document 2: Japanese Patent Application
Publication No. 2001-286555

[0003] With such apparatuses, it is possible to use a
mechanical switch as the switch for switching the power
supply ON and OFF. These apparatuses are embedded
within the body with the mechanical switch being in the
ON state, but there is a concern that the mechanical
switch could be switched OFF as a result of the move-
ment of the body in which the apparatus is embedded. If
the switch is switched OFF after the apparatus is embed-
ded in the body, it is difficult to switch the switch back
ON. Japanese Patent Application Publication No.
JP2008-136525 discloses a fluid delivery device accord-
ing to the preamble of claim 1.

SUMMARY

[0004] According to a first aspect of the present inven-
tion, provided is a fluid delivery device as defined in claim
1.
[0005] Preferred embodiments are according to the
dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

Fig. 1 shows an example of usage of a fluid delivery
device 100 according to an embodiment of the
present invention.
Fig. 2 is a schematic top surface view of the fluid

delivery device 100.
Fig. 3 is a bottom surface view of the fluid delivery
device 100.
Fig. 4 is a perspective view of the fluid delivery device
100.
Fig. 5 is a side surface view of the fluid delivery device
100.
Fig. 6 is a cross-sectional view of the fluid delivery
device 100 over the line A-A shown in Fig. 2.
Figs. 7A and 7B are each a cross-sectional view of
the fluid delivery device 100 over the line B-B shown
in Fig. 3.
Fig. 8 is a schematic view of a communication system
300 including the fluid delivery device 100.
Fig. 9 shows an exemplary screen for changing the
setting conditions in a PC.
Fig. 10 shows an exemplary interface screen in the
PC.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0007] Hereinafter, some embodiments of the present
invention will be described. The embodiments do not limit
the invention according to the claims, and all the combi-
nations of the features described in the embodiments are
not necessarily essential to means provided by aspects
of the invention.
[0008] Fig. 1 shows an example of usage of a fluid
delivery device 100 according to an embodiment of the
present invention. As an example, the fluid delivery de-
vice 100 is used by being embedded underneath the skin
near the back of a test mouse 20. The fluid delivery device
100 discharges a fluid such as a chemical solution into
the body of the mouse through a micropump, according
to conditions that are set in advance. The setting condi-
tions are programmed to be conditions such as the driving
start time, the driving speed, the driving time, the driving
interval, and the like of the micropump, and the microp-
ump is controlled to discharge the fluid according to the
program.
[0009] The fluid is not limited to being a liquid such as
a chemical solution or nutrient solution, and may be a gel
or gas including a component that is to be discharged.
The fluid delivery device 100 has a size that enables em-
bedding in the test mouse 20, and therefore the embed-
ding target is not limited to a test animal, and the fluid
delivery device 100 can also be embedded in a person.
By embedding the fluid delivery device 100 under the
skin of a person, it is possible to periodically provide a
chemical solution to the blood vessels or muscle tissue,
for example.
[0010] The following described the fluid delivery device
100. Fig. 2 is a schematic top surface view of the fluid
delivery device 100. The outer case 101 serving as the
chassis has an overall ovular shape. The outer case 101
houses, in a sealed state, a fluid delivery mechanism that
is formed from the micropump and the like, a control sub-
strate that controls the fluid delivery mechanism, a control
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substrate that controls the wireless communication with
the base device described further below, a wireless an-
tenna that is used for the wireless communication, and
the like. The control substrate controlling the wireless
communication with the base device and the wireless
antenna form a sending and receiving section. The outer
case 101 blocks the ingress of bodily fluids, blood, and
the like into the chassis when the fluid delivery device
100 is arranged in the body, thereby realizing stable dis-
charge operation. Specifically, the outer case 101 in-
cludes an upper case 201 and a lower case 202 that are
fused together by ultrasonic waves. The material of the
outer case 101 is an acrylic resin, for example. The lower
case 202 is somewhat larger than the upper case 201.
Accordingly, the outer case 101 has a structure in which
the outer edge portion of the lower case 202 protrudes
slightly from the upper case 201 in the direction of the
plane of the paper in the drawings. The outer edge portion
of the lower case 202, i.e. the portion protruding from the
upper case 201, functions as ribs that guide an external
elastic tube 105 described further below. More specifi-
cally, when the fluid delivery device 100 is being embed-
ded, the external elastic tube 105 is aligned with the ribs
such as shown by the dashed lines in the drawing. In this
way, the external elastic tube 105 is unlikely to be bent
back.
[0011] The reservoir 110 is arranged on the top surface
end of the outer case 101. In order to prevent the fluid
delivery device 100 from becoming too large, the reser-
voir 110 may be directly attached to the outer case 101.
In the present embodiment, the reservoir 110 is arranged
on the right end in the plane of the paper of the drawing.
The reservoir 110 stores a fluid such as a chemical so-
lution. The reservoir 110 is formed as a bag that swells
when filled with the fluid and contracts when the fluid is
discharged. The reservoir 110 includes a fluid injection
opening 111 that is used to connect to a fluid injection
port 107 described further below, and a fluid ejection
opening 112 that is used to connect to an internal elastic
tube 135 described further below. In the present embod-
iment, the fluid injection opening 111 is formed in the
lower left region of the reservoir 110 in the plane of the
paper of the drawing, and the fluid ejection opening 112
is formed in the upper left region of the reservoir 110 in
the plane of the paper of the drawing.
[0012] The fluid injection port 107 is formed on the top
surface of the outer case 101. In order to prevent the fluid
delivery device 100 from becoming too large, the fluid
injection port 107 may be directly attached to the outer
case 101. The fluid injection port 107 is arranged adjacent
to the fluid injection opening 111. The fluid injection port
107 is a port that receives the fluid such as the chemical
solution for filling the reservoir 110. The fluid injection
port 107 is connected to the fluid injection opening 111
of the reservoir 110, via a connector 125. An aperture
portion 171 is formed in the fluid injection port 107, and
the aperture portion 171 has an elliptical shape.
[0013] The fluid ejection opening 112 is connected to

the internal elastic tube 135. The connection between
the fluid ejection opening 112 and the internal elastic tube
135 is realized through adhesion using an adhesive
agent. In the present embodiment, the fluid ejection
opening 112 and the internal elastic tube 135 are con-
nected without using a connecting member such as a
connector, and therefore the fluid delivery device can be
expected to be smaller. The internal elastic tube 135 is
routed within the outer case 101 to pass through an ap-
erture portion 127 formed in the outer case 101 at a po-
sition adjacent to the fluid ejection opening 112. Although
explained in greater detail further below, the internal elas-
tic tube 135 routed through the inside of the outer case
101 is routed along the inner circumference of the outer
case 101 and is connected to one end of a connecting
section 114, which is the fluid discharge port formed ad-
jacent to the fluid injection port 107. The external elastic
tube 105 is connected to the other end of the connecting
section 114. In this way, the external elastic tube 105 is
connected to the outside of the connecting section 114,
without the internal elastic tube 135 itself protruding to
the outside. Accordingly, it is possible to attach an exter-
nal elastic tube 105 with a diameter differing from the
diameter of the internal elastic tube 135. In this way, the
attached external elastic tube 105 can be selected as
desired according to the size of the body in which the
fluid delivery device is embedded.
[0014] The connecting section 114 is provided on a
linear portion of the outer case 101, which has an ovular
shape. When the fluid delivery device 100 is embedded
in the body, there is a chance that the external elastic
tube 105 will be twisted and bent back. In such a case,
it is impossible to smoothly supply the chemical solution
to the body in which the fluid delivery device is embedded.
Therefore, in the present invention, this linear portion is
provided with a concave portion 137 for housing the con-
necting section 114. Since the connecting section 114 is
housed in the concave portion 137, a structure is realized
in which it is difficult for external pressure to affect this
portion. Accordingly, the connection portion between the
connecting section 114 and the external elastic tube 105
is difficult to bend back. Furthermore, since the protrusion
of the connecting section 114 from the outer case 101 is
decreased, the burden placed on the body in which the
fluid delivery device is embedded can be reduced. The
connecting section 114 is provided such that the flow
path of the fluid is diagonal relative to the outer circum-
ferential surface of the outer case 101. More specifically,
the connecting section 114 is provided in a state where
the connecting section 114 is inclined from the inner sur-
face that is adjacent to the bottom surface of the concave
portion 137 toward the inner surface side facing this con-
cave portion 137 and toward the opening side of the con-
cave portion 137. The angle "α" formed by the linear por-
tion and the connecting section 114 is preferably approx-
imately 25 degrees.
[0015] The external elastic tube 105 is provided to fol-
low along the outer case 101. More specifically, as de-
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scribed above, the connecting section 114 is arranged
to be inclined relative to the linear portion, and therefore
the external elastic tube 105 connected to this connecting
section 114 is also inclined relative to the linear portion.
The external elastic tube 105 is inherently wound in ad-
vance. As a result, the external elastic tube 105 follows
along the side surface of the outer case 101 due to its
own elastic force. Accordingly, the external elastic tube
105 can be embedded smoothly below the skin. Due to
the configuration of the connecting section 114 and the
external elastic tube 105 described above, it becomes
difficult for the connection portion between the connect-
ing section 114 and the external elastic tube 105 to be
bent back, and the external elastic tube 105 can more
easily follow along the ribs.
[0016] Fig. 3 is a bottom surface view of the fluid de-
livery device 100. The wireless antenna 141 is arranged
on the back side of the reservoir 110. The wireless an-
tenna 141 is an antenna used for wireless communication
with a base device.
[0017] The mechanical switch 150 is arranged adja-
cent to the wireless antenna 141. The mechanical switch
150 is described in detail further below.
[0018] The micropump 102 is arranged at a position
distanced from the wireless antenna 141 in the horizontal
direction, which is the left-right direction in the plane of
the paper of the drawing. The micropump 102 is formed
from a first cam 103, a second cam 104, the internal
elastic tube 135, fingers 106, and the like. The first cam
103 and the second cam 104 are fixed on the same axis,
and are driven via a wheel train by a small-scale move-
ment stepping motor with a barrel-like outer shape.
[0019] A battery 160 is arranged adjacent to the first
cam 103 and the second cam 104. The battery 160 can
also act as a source of noise for the wireless antenna
141, and therefore the battery 160 is arranged at a dis-
tance from the wireless antenna 141. The stepping motor
and the wireless antenna 141 are driven by the same
voltage that is within the voltage range of the battery 160.
In other words, the stepping motor and the wireless an-
tenna 141 are driven by the direct voltage of the battery
160. Accordingly, since the battery 160 need not include
a step-up circuit or a step-down circuit, the overall size
of the fluid delivery device can be decreased. There may
be cases where it is desirable for the stepping motor to
be provided with a larger voltage in order to increase the
amount of the chemical solution supplied. In such a case,
a step-up circuit may be included in the configuration.
[0020] The internal elastic tube 135 is formed from an
olefin-based tube that is elastic, has excellent chemical
resistance, and can strongly suppress the volatility and
vaporization of moisture or the like. The internal elastic
tube 135 that passes through the inside of the fluid de-
livery device 100 via the aperture portion 127 is arranged
along the inner circumferential surface of the outer case
101 and is connected to the connecting section 114. More
specifically, the internal elastic tube 135 passing through
the inside of the fluid delivery device 100 is arranged

horizontally along the guide groove and a portion of the
internal elastic tube 135 is then arranged to follow a con-
centric circle whose center is the rotational center of the
first cam 103 and the second cam 104 and connected to
the connecting section 114. The connecting section 114
is arranged on an extension line of the internal elastic
tube 135. In this way, the internal elastic tube 135 and
the connecting section 114 can be arranged smoothly
and continuously, and the chemical solution can be
smoothly fed from the internal elastic tube 135 to the
connecting section 114.
[0021] A plurality of the fingers 106 are arranged in the
space adjacent to the wireless antenna 141 in the hori-
zontal direction. The fingers 106 can also act as a source
of noise for the wireless antenna 141, and therefore the
fingers 106 are arranged at a distance from the wireless
antenna 141. Specifically, the fingers 106 are arranged
on the side of the rotational center of the cams opposite
the wireless antenna 141. The fingers 106 are arranged
at uniform intervals in a radial manner from the rotational
center, and are arranged in finger guide grooves provided
between the internal elastic tube 135 and the first cam
103 and second cam 104. In particular, each finger 106
is arranged in the horizontal direction of the outer case
101. By arranging the fingers 106 in the horizontal direc-
tion, which is a direction in which the outer case 101 has
a large width, instead of in an orthogonal direction that
is orthogonal to the horizontal plane that is in the hori-
zontal direction, i.e. a direction in which the outer case
101 has a small width, it is possible to avoid an increase
in the size of the outer case 101 due to the length of the
fingers 106. The fingers 106 are arranged to be moveable
in the radial direction within the finger guide grooves, and
are pressed by the first cam 103 and the second cam
104 to close off the internal elastic tube 135.
[0022] Specifically, when the first cam 103 and the sec-
ond cam 104 are rotated clockwise in Fig. 3, the cam
surfaces sequentially press the fingers 106 in a clockwise
order. As a result, these fingers 106 press the side sur-
faces of the internal elastic tube 135 from the outside to
close off the internal elastic tube 135, and cause the fluid
to move from the upstream side to the downstream side.
When the first cam 103 and the second cam 104 are
rotated further, the cam surfaces move in a direction to
diverge from the fingers 106, and therefore the elastic
force of the internal elastic tube 135 causes the fingers
106 to sequentially move in a direction to release the
internal elastic tube 135, in the same clockwise order.
By repeating this operation, the internal elastic tube 135
is repeatedly opened and closed, thereby causing peri-
staltic movement of the fluid from the upstream side to
the downstream side such that the fluid flows toward the
connecting section 114. One end of the connecting sec-
tion 114 is connected to the internal elastic tube 135, and
the other end is connected to the external elastic tube
105. A biocompatible olefin-based tube can be used as
the external elastic tube. The bottom surface side of the
outer case 101, i.e. the lower case 202, may be formed
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of a transparent material. In this case, the configurational
components of the micropump 102 described above can
be observed from the bottom surface side of the outer
case 101 before the fluid delivery device is embedded in
the body.
[0023] Fig. 4 is a perspective view of the fluid delivery
device 100. As described above, the reservoir 110 and
the fluid injection port 107 are arranged adjacent to each
other. The fluid injection port 107 does not act a source
of noise for the wireless antenna 141, and therefore the
fluid injection port 107 is arranged near the reservoir 110.
Although described in greater detail further below, the
chemical solution is supplied to the reservoir 110 via the
fluid injection port 107. The supply of this chemical solu-
tion is performed in a state where the fluid delivery device
100 is embedded in the body. In this state, the amount
of the chemical solution remaining in the reservoir 110
cannot be seen by eye, and therefore the user checks
the remaining amount of chemical solution within the res-
ervoir 110 through touch, for example. Accordingly, the
reservoir 110 is arranged near the top surface of the fluid
delivery device 100, i.e. the surface closer to the skin,
such that the reservoir 110 can be touched while the fluid
delivery device 100 is embedded in the body. The fluid
delivery device 100 is arranged immediately under the
skin such that the top surface of the outer case 101 is on
the skin surface side of the body in which the fluid delivery
device 100 is embedded. Since the reservoir 110 is ar-
ranged immediately under the skin, the user can check
whether fluid is stored by pressing on the reservoir 110.
[0024] The following describes the method for replen-
ishing the fluid such as the chemical solution after the
fluid delivery device 100 is embedded under the skin. A
syringe is used to replenish the fluid in the reservoir 110.
The needle of a syringe that is filled with the fluid to be
replenished is inserted into the fluid injection stopper 108
and injects this fluid. The injected fluid is stored in the
reservoir 110, via the fluid injection opening 111. The
fluid injection stopper 108 is formed of an elastic material,
and therefore automatically closes when the needle is
removed. Accordingly, with this method for replenishing
the fluid, the replenishing can be repeated a sufficient
number of times.
[0025] In the manner described above, the replenish-
ing of the fluid is performed in a state where the fluid
delivery device 100 is embedded in the body, and there-
fore the user cannot see the fluid injection port 107 by
eye. Therefore, in the present embodiment, the fluid in-
jection port 107 protrudes slightly from the surface of the
upper case 201. Accordingly, this portion creates a bump
by pressing against the skin when the fluid delivery device
100 is embedded under the skin, and this bump serves
as a mark of the fluid replenishment location. According-
ly, the position of the fluid injection port 107 can be rec-
ognized by the user touching the bump in the skin, for
example.
[0026] On the other hand, if the fluid injection port 107
protrudes too far from the surface of the upper case 201,

the chance of the fluid injection port 107 breaking the
skin increases. Therefore, the fluid injection port 107 pro-
trudes by an amount that enables a bump in the skin to
be seen but does not break the skin. The protrusion
amount of the fluid injection port 107 is limited in order
to decrease the danger of breaking the skin in this way.
The fluid injection port 107 includes a border portion 172
that is formed protruding beyond the surface of the near-
by outer case 101, in a manner to border the aperture
portion 171. In other words, the aperture portion 171 can
be said to be formed by the border portion 172. As a
result, the surface area of the skin that is pressed upward
increases, and therefore it is easier for the user to see
the bump in the skin. Accordingly, when touching this
region, for example, it is easier to recognize the fluid in-
jection port 107. Furthermore, a separate guide portion
173 is formed on the outer flat surface adjacent to the
fluid injection port 107 to protrude beyond the nearby
outer case 101, in a manner to show the position of the
fluid injection port 107. Even when user cannot recognize
the position of the fluid injection port 107 by the bump
caused by the fluid injection port 107 alone, the user can
recognize the fluid injection port 107 by sensing this guide
portion 173. In the manner described above, in the
present embodiment, there is a balance between the
ease of recognizing the position of the fluid injection port
107 and the danger of breaking the skin.
[0027] Even when the position of the fluid injection port
107 is recognized, the fluid injection port 107 itself cannot
necessarily be seen when the fluid delivery device 100
is embedded in the body. Accordingly, there are cases
where the replenishing of the fluid using the syringe does
not proceed smoothly. Making the fluid injection port 107
larger overall makes it easier to replenish the fluid, but
also increases the size of the fluid delivery device 100.
In the present embodiment, in order to expand the sur-
face area of the fluid injection stopper 108 without in-
creasing the size of the fluid injection port 107, the fluid
injection port 107 is provided at an angle along the outer
curved surface of the outer case 101. In this way, the
surface area of the fluid injection stopper 108 can be
increased more than in a case where the fluid injection
port 107 is provided without being inclined relative to the
outer case 101. Accordingly, the user can easily replen-
ish the fluid using a syringe.
[0028] The fluid injection port 107 and the connecting
section 114 are arranged along the fluid replenishment
direction relative to the outer case 101, i.e. the orthogonal
direction that is the up-down direction in the plane of the
paper of the drawing. Furthermore, as described above,
the fluid injection opening 111 is arranged adjacent to
the fluid injection port 107, and the fluid ejection opening
112 is arranged at a distance from the fluid injection open-
ing 111. In other words, the fluid injection port 107, the
fluid injection opening 111, and the fluid ejection opening
112 are arranged along the outer circumference of the
outer case 101. With this arrangement, the internal elas-
tic tube 135 routed through the inside from the aperture
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portion 127 can be suitably arranged along the inner cir-
cumferential surface of the outer case 101 to the con-
necting section 114.
[0029] Fig. 5 is a side surface view of the fluid delivery
device 100. As described above, the fluid injection port
107 protrudes slightly beyond the outer case 101. The
mechanical switch 150 is arranged on a surface of the
outer case 101 that is opposite the surface on which the
reservoir 110 is arranged. The mechanical switch 150
also protrudes slightly beyond the outer case 101 in a
state before the fluid delivery device 100 is embedded
within the body, i.e. when the switch is in the OFF state.
Although explained in greater detail further below, the
mechanical switch 150 is pressed into the inside of the
outer case 101 by the switch being turned ON. Further-
more, if the mechanical switch 150 is on the surface op-
posite the surface on which the reservoir 110 is arranged,
then external force such as touching by the user is not
directly applied to the mechanical switch 150. Accord-
ingly, the chance of the mechanical switch 150 being
damaged is decreased.
[0030] Fig. 6 is a cross-sectional view of the fluid de-
livery device 100 over the line A-A shown in Fig. 2. The
control substrate 143 that controls the wireless commu-
nication with the base device is arranged on the back
side of the reservoir 110. The wireless antenna 141 is
arranged on the lower case 202 side surface of the control
substrate 143. With this arrangement, the wireless an-
tenna 141 can be arranged far from the noise sources
such as the battery 160, and therefore the effect of noise
during communication can be reduced. The control sub-
strate 146 that controls the fluid delivery mechanism is
arranged at a distance to the right of the reservoir 110 in
the plane of the paper of the drawing. Electronic compo-
nents such as a CPU 147 for controlling the fluid delivery
mechanism are arranged on the control substrate 146.
An aperture portion 145 is provided in the control sub-
strate 146. A circuit substrate 148 is provided below the
aperture portion 145 of the control substrate 146. A con-
ductive member 149 is arranged and secured between
the circuit substrate 148 and the upper case 201 through
the aperture portion 145. The bottom end of the conduc-
tive member 149 contacts an electrode provided on the
top surface of the circuit substrate 148, and the side sur-
face portion of the conductive member 149 positioned
within the aperture portion 145 contacts an electrode pro-
vided on the left side inner wall of the aperture portion
145. In this way, the control substrate 146 and the circuit
substrate 148 are electrically connected.
[0031] The conductive member 149 is preferably
shaped as a coil spring. In this way, the contact pressure
between the conductive member 149 and the electrode
of the circuit substrate 148 can be strengthened. Further-
more, the conductive member 149 is secured in a state
where the central axis Y1 of the top end is shifted to the
left relative to the central axis Y2 of the bottom end.
Therefore, a pulling force to the left acts on the portion
of the conductive member 149 positioned within the ap-

erture portion 145. As a result, the contact pressure on
the electrode positioned on the inner wall of the aperture
portion 145 is strengthened. By strengthening the contact
pressure on the electrodes in this manner, instability in
the electrical connection can be restricted. The stepping
motor 142 and the battery 160 are arranged on a sub-
strate below the control substrate 146. The stepping mo-
tor 142 is driven under control of the CPU 147.
[0032] In the outer case 101, the space housing the
stepping motor 142 and the space above which the res-
ervoir 110 is arranged are adjacent to each other, and
the wireless antenna 141 is arranged in the space above
which the reservoir 110 is arranged. By arranging the
wireless antenna 141 in the space below the reservoir
110, which occupies a large amount of volume in the fluid
delivery device 100, the wireless antenna 141 can be
arranged far from the space in which the stepping motor
142 is arranged. Accordingly, the noise affecting the com-
munication by the wireless antenna 141 can be de-
creased.
[0033] Figs. 7A and 7B are each a cross-sectional view
of the fluid delivery device 100 over the line B-B shown
in Fig. 3. Fig. 7A shows a state before the mechanical
switch 150 is turned ON. The mechanical switch 150 is
a switch that is switched ON as a result of at least a
portion of a mechanism being displaced by user manip-
ulation. In the present embodiment, the mechanical
switch 150 can only be changed from the OFF state,
which is a state where the power supply path is cut off,
to the ON state, which is the conductive state. In other
words, the mechanical switch 150 is an irreversible
switch in which the displacement is one way. The me-
chanical switch 150 is described using, as an example,
a press switch that does not return to the OFF position
after being pressed once into the ON position. The me-
chanical switch 150 includes a pressing section 151 and
O-rings 156.
[0034] The pressing section 151 is arranged in an ap-
erture portion 203 provided in the lower case 202. The
pressing section 151 has a three-stage structure includ-
ing an upper portion 152, a middle portion 153, and a
lower portion 154, which are all shaped as circular plates.
The upper portion 152, the middle portion 153, and the
lower portion 154 are formed with intervals therebe-
tween. As a result, space is formed between the upper
portion 152 and the middle portion 153 and space is
formed between the middle portion 153 and the lower
portion 154. A strut 155 is arranged to connect the central
portions of the upper portion 152, the middle portion 153,
and the lower portion 154. As a result, the pressing sec-
tion 151 forms a two-stage ring-shaped space in the
pressing direction, i.e. the orthogonal direction that is the
up-down direction in the plane of the paper of the drawing.
Furthermore, the upper portion 152, the middle portion
153, and the lower portion 154 have the same diameter.
Since the width of the entire pressing section 151 is con-
stant, the pressing section 151 can be inserted into the
aperture portion 203 from outside the lower case 202.
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The pressing section 151 can be inserted after the upper
case 201 and the lower case 202 are fused together, and
this is beneficial from the viewpoint of the manufacturing
process.
[0035] The pressing section 151 is formed of a resin
material. As described above, the pressing section 151
is arranged in the aperture portion 203 provided in the
lower case 202, and therefore is exposed to the outside
of the lower case 202. Accordingly, the pressing section
151 is exposed to the bodily fluids of the body in which
the fluid delivery device 100 is embedded. Compared to
a case where metal is used as the material for the press-
ing section 151, using a resin material as the material of
the pressing section 151 can decrease decay caused by
bodily fluids and can restrict electrical conduction caused
by bodily fluids.
[0036] An O-ring 156 is arranged in each of the spaces
in the two-stage structure formed in the pressing section
151. In this way, by arranging the O-rings 156 at two
stages in the pressing direction, it is difficult for bodily
fluids to enter into the inside of the fluid delivery device
100. In order to increase the effect of restricting the pen-
etration of bodily fluids, a ring-shaped space with three
or more stages may be formed in the pressing section
151 and three or more O-rings 156 may be arranged
respectively in these spaces. Obviously a ring-shaped
space with only one stage may be formed in the pressing
section 151 and one O-ring 156 may be arranged in this
space.
[0037] The control substrate 143 is arranged opposite
the lower case 202. A notched portion 204 is formed in
the control substrate 143 at a position corresponding to
the pressing section 151. Furthermore, an electrode 182
is formed on the control substrate 143 to electrically con-
nect to the battery 160.
[0038] A switch spring 157 is arranged opposite the
pressing section 151. More specifically, the switch spring
157 is attached to the control substrate 143 via a screw
144. The switch spring 157 is board shaped and has a
linear portion 158 and a bent portion 159. Specifically,
the linear portion 158 is the portion from the screw 144
side end of the switch spring 157 to the portion immedi-
ately in front of the notched portion 204, and the bent
portion 159 is the portion from the position immediately
in front of the notched portion 204 to the end of the switch
spring 157 opposite the screw 144 side end. The linear
portion 158 follows along the control substrate 143. On
the other hand, the bent portion 159 is inclined relative
to the surface of the control substrate 143, and does not
follow the control substrate 143. In other words, the bent
portion 159 extends toward the pressing section 151
side. A curved portion 161 that is curved downward in
the plane of the paper of the drawing is formed on the
bent portion 159 side end of the switch spring 157.
[0039] A resin member 205 is arranged on the surface
of the control substrate 143 that is opposite the surface
on which the switch spring 157 is arranged. A concave
portion 181 is formed in the resin member 205 at a po-

sition corresponding to the pressing section 151.
[0040] A support member 206 is arranged in the con-
cave portion 181. The support member 206 has an overall
width that is slightly greater than the width of the concave
portion 181. However, the bottom end of the support
member 206 is formed to be slightly narrower than the
concave portion 181. The support member 206 is se-
cured in a state where the bottom end of the support
member 206 is arranged within the concave portion 181
and the portion of the support member 206 with the great-
er width is slightly inserted into the concave portion 181.
The top end of the support member 206 protrudes slightly
beyond the control substrate 143. The support member
206 supports the bent portion 159. In this way, as shown
in Fig. 7A, in a state before the mechanical switch 150
is turned ON, the switch spring 157 and the electrode
182 are not in contact with each other. In this state, the
battery 160 is in a non-conducting state. Accordingly, the
wireless antenna 141 and the stepping motor 142 are
not supplied with power, and therefore the power of the
battery 160 is not consumed.
[0041] As shown in Fig. 7A, in the state before the me-
chanical switch 150 is turned ON, the tip portion of the
pressing section 151 protrudes to the outside of the lower
case 202. The user can turn ON the mechanical switch
150 by pressing the tip portion such that the pressing
section 151 is pressed into the inside of the lower case
202.
[0042] Fig. 7B shows a state after the mechanical
switch 150 has been turned ON. When the pressing sec-
tion 151 is pressed into the inside of the lower case 202,
the pressing section 151 contacts the bent portion 159
of the switch spring 157 and the bent portion 159 of the
switch spring 157 is pressed downward in the plane of
the paper of the drawing. When this occurs, the support
member 206 is pressed downward in the plane of the
paper of the drawing via the bent portion 159 of the switch
spring 157, to be pressed into and engaged with the con-
cave portion 181. As a result, the support member 206
is strongly secured, and therefore the support member
206 is prevented from returning to its original position. In
this way, the bent portion 159 is prevented from being
lifted up by the support member 206. Furthermore, as a
result of pressing down on the bent portion 159 of the
switch spring 157, the curved portion 161 is pressed
downward in the plane of the paper of the drawing to
press against the electrode 182. As a result, the battery
160 enters a conductive state and power is supplied to
the wireless antenna 141 and the stepping motor 142.
[0043] Furthermore, in the pressed state, the tip portion
of the pressing section 151 is in approximately the same
plane as the surface of the lower case 202. Accordingly,
at the stage where the fluid delivery device 100 is em-
bedded into the body, protruberance from the lower case
202 of the pressing section 151 is reduced. As a result,
the burden placed on the body in which the fluid delivery
device 100 is embedded can be reduced. When the me-
chanical switch 150 is pressed once, the pressed state
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is maintained by the frictional force acting on the contact
surface between the inner wall of the aperture portion
203 and the O-rings 156.
[0044] If the mechanical switch is switched OFF after
the fluid delivery device 100 is embedded in the body, it
is difficult to switch the mechanical switch back ON. Fur-
thermore, if the fluid delivery device 100 is being used
for clinical testing, accurate data is desired for the clinical
testing, and therefore it is important that the mechanical
switch remain ON when the fluid delivery device is em-
bedded within the body. With the present embodiment,
the mechanical switch 150 can only change from OFF to
ON. Accordingly, when the fluid delivery device 100 is
embedded in the body while the mechanical switch 150
is in the pressed state, the possibility of the mechanical
switch 150 being switched OFF due to movement of the
body in which the fluid delivery device 100 is embedded
can be reduced. By turning ON the mechanical switch
150 immediately prior to embedding the fluid delivery de-
vice 100 in the body, it is possible to restrict wasted power
consumption, and therefore power efficiency can be ex-
pected. Furthermore, by using the mechanical switch
150, a smaller device can be realized than in a case
where a Reed switch is used, for example.
[0045] In the above description, the mechanical switch
150 includes the O-rings 156 as the sealing component,
but the lower case 202 may also include a sealing com-
ponent. For example, along with forming the pressing
section 151 as a cylinder, a sealing component may be
arranged along the inner wall of the aperture portion 203
in the lower case 202 where the pressing section 151 is
arranged. In this way, it is possible to prevent the pene-
tration of bodily fluids from the gap between the pressing
section 151 and the lower case 202. In this case, by ar-
ranging the sealing component along the entire inner wall
of the aperture portion 203 and increasing the contact
surface area between the sealing component and the
pressing section 151, it becomes easy to hold the press-
ing section 151 in the pressed state.
[0046] In the above description, the upper portion 152,
the middle portion 153, and the lower portion 154 all have
the same shape, but the end of the lower portion 154 on
the control substrate 143 side may have a diameter that
is greater than the diameter of the aperture portion 203.
With this configuration, the control substrate 143 side
end of the lower portion 154 functions as a stopper that
stops the pressing section 151 from returning in a direc-
tion opposite the pressing direction. In this case, the
pressing section 151 can be inserted into the aperture
portion 203 from the inside of the lower case 202.
[0047] In the above description, the switch spring 157
and the support member 206 are configured as separate
components, but these components may be formed in-
tegrally. For example, by providing the switch spring with
a through-hole and inserting the support member into
this through-hole, it is possible to form an integrated
structure in which the support member is a protrusion
relative to the switch spring. In this case, if the protrusion

is pressed into and engaged with the concave portion
181, the position of the switch spring can be secured as
long as this protrusion is secured in the concave portion
181. Accordingly, even if it were assumed that the press-
ing force on the switch spring were to weaken due to the
pressing section 151 returning in a direction opposite the
pressing direction, the switch spring could still be restrict-
ed from moving away from the electrode 182.
[0048] Fig. 8 is a schematic view of a communication
system 300 including the fluid delivery device 100. The
communication system 300 includes a PC 440 and a
base device 400 in addition to the fluid delivery device
100. The user inputs setting conditions such as the start
time for discharging the fluid, the discharge speed, the
discharge amount, the discharge interval, and the
number of repetitions, using software of the PC 440. The
PC 440 converts the input setting conditions into a pre-
scribed command, and transmits the command to the
base device 400 via a LAN cable 430.
[0049] The base device 400 is a sending and receiving
device that includes a CPU, a memory, a power supply,
a sending and receiving circuit, and the like. The base
device 400 receives the setting conditions transmitted
from the PC 440 and transmits these setting conditions
to the fluid delivery device 100 via a communication net-
work.
[0050] The fluid delivery device 100 receives the set-
ting conditions transmitted from the base device 400 and
operates according to these setting conditions. As de-
scribed above, the fluid delivery device 100 is extremely
small. Therefore, a low-capacity memory is provided to
store log information for each predetermined period re-
lating to the operation. The log information can be exem-
plified by information in which there is an association be-
tween the supplied chemical solution amount and the
time during which the chemical solution was supplied.
[0051] This log information is stored in the memory of
the base device 400, which is a separate apparatus from
the fluid delivery device 100. More specifically, upon sup-
plying the chemical solution according to the setting in-
formation, the fluid delivery device 100 generates, as the
log information, information in which the supplied chem-
ical solution amount is associated with the time during
which the chemical solution was supplied. The fluid de-
livery device 100 stores the generated log information
within the fluid delivery device 100, and periodically trans-
mits the stored log information to the base device 400.
[0052] The base device 400 receives the log informa-
tion transmitted from the fluid delivery device 100, and
stores the received log information in the memory. The
base device 400 periodically transmits the log information
to the PC 440 via the LAN cable 430.
[0053] In this way, with the communication system of
the present embodiment, the communication between
the base device 400 and the fluid delivery device 100 is
performed wirelessly. Accordingly, even after the fluid
delivery device 100 is embedded under the skin in the
body, it is possible to change the setting conditions of
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the fluid delivery device 100 without the user extracting
the fluid delivery device 100 from the body. The user can
change the setting conditions dynamically according to
the physical condition of the body in which the fluid de-
livery device 100 is embedded, for example.
[0054] If communication is not being performed be-
tween the PC 440 and the base device 400, the PC 440
and the base device 400 need not be connected by the
LAN cable 430. Even if the base device 400 is not con-
nected to the PC 440, the base device 400 can receive
and store the log information transmitted from the fluid
delivery device 100. In other words, the base device 400
can operate independently from the PC 440.
[0055] In the present embodiment, the wireless anten-
na 141 selectively switches to one of a plurality of fre-
quency bands to send and receive the setting conditions.
Accordingly, it is possible to perform wireless communi-
cation between the base device 400 and the fluid delivery
device 100 by switching to a suitable frequency band
according to the countries that are destinations of the
fluid delivery device 100 and the base device 400, for
example. Upon receiving input from the user to switch
the frequency, the PC 440 transmits to the base device
400 information indicating the frequency that is to be
switched to. Furthermore, the PC 440 transmits this in-
formation to the fluid delivery device 100 via the base
device 400.
[0056] Fig. 9 shows an exemplary screen for changing
the setting conditions in a PC. The setting condition
change is performed by the user using an input device
such as a keyboard to input numerical values or the like
into a window 500 shown in the display of the PC 440. A
plurality of types of conditions that can be set are pre-
pared, but this description relates to a variable discharge
mode that enables the discharge amount and the dis-
charge time interval to be set as desired.
[0057] An ID is given to the animal into which the fluid
delivery device 100 will be embedded, and weight infor-
mation or the like that is input in advance is displayed. A
time unit can be selected for the settings, e.g. units of
one minute or one hour.
[0058] The items that can be set by the user include
discharge rate, time interval, step number, number of rep-
etitions, start time, and end time. In the settings shown
in the drawing, first, discharge is performed continuously
for 1.0 hours with a discharge rate of 10.0 ml per hour
(program 1) and then discharge is performed continu-
ously for 7.0 hours with a discharge rate of 1.0 ml per
hour (program 2). After this, program 3 having the same
conditions as program 1, program 4 having the same
conditions as program 2, program 5 having the same
conditions as program 1, and program 6 having the same
conditions as program 2 are performed in the stated or-
der. After this, a shared step number of "1" is given to
these programs 1 to 6, and programs 1 to 6 are repeated
30 times according to the setting for the number of rep-
etitions. The start time for this series is set to be 12:00
on February 26, 2009. In this case, the end time is cal-

culated and displayed dynamically. For program 7, a step
number of "2" is given, and discharge is performed for
24.0 hours with a discharge rate of 15.0 ml per hour. Since
the step number "2" is not given to any other programs
and the number of repetitions is set to 1, the program 7
is only repeated once. The programs 8 and 9 are per-
formed in the same manner as program 7. As shown in
the drawing, the remaining battery life of the battery 160
is shown in time.
[0059] Upon receiving a setting input from the user,
the PC 440 visibly displays how the fluid is provided to
the animal that is the target, according to the set condi-
tions.
[0060] Fig. 10 shows an exemplary interface screen in
the PC. When the window 500 that is the setting screen
is closed, the window 600 is displayed. The discharge
rate and time interval for each step number are graphed
and displayed in the window 601. The cumulative dis-
charge amount discharged into the target animal when
all of the programs have been performed is graphed and
shown in the window 602.
[0061] With the present system configured in this man-
ner, it is possible to realize a repeating function for the
medicinal solution providing program, particularly for a
micropump that is embedded permanently in a small an-
imal. As a result, it is possible to create a periodic rhythm
for the concentration of the medical solution in the body,
which is important for evaluating medicinal efficacy.
[0062] In the above description, the battery 160 sup-
plies power to both the wireless antenna 141 and the
stepping motor 142, but instead, a battery for the wireless
antenna 141 and a battery for the stepping motor 142
may be provided separately. In this case, a mechanical
switch may be provided in correspondence with each bat-
tery. Instead, a single mechanical switch can be provided
for both the battery for the wireless antenna 141 and the
battery for the stepping motor 142. In this case, the me-
chanical switch simultaneously touches contact points
for electrodes corresponding respectively to the batteries
in response to the pressing action of the user.
[0063] In the above description, a press switch is used
as an example of the mechanical switch, but the mechan-
ical switch is not limited to this. The mechanical switch
may be a slide switch or a rotating switch. As an example
of a slide switch, the switch can be switched from OFF
to ON in response to at least a portion of a mechanism
being slid by a prescribed amount. A slide switch includes
a sliding member that is opposite the control substrate
and slides in a relatively horizontal direction in response
to user manipulation, and a metal hooked member. A
wireless antenna electrode is electrically connected to
the wireless antenna on the control substrate. A concave
portion is formed in the control substrate at a position
distanced from the wireless antenna electrode, and a bat-
tery electrode that is electrically connected to the battery
is formed within the concave portion. The hooked mem-
ber is configured such that, when one end thereof con-
tacts the battery electrode by being inserted into the con-

15 16 



EP 2 962 713 B1

10

5

10

15

20

25

30

35

40

45

50

55

cave portion, the other end contacts the wireless antenna
electrode. When the slide switch is OFF, the one end of
the hooked member is not inserted into the concave por-
tion, and the wireless antenna electrode and battery elec-
trode are in a non-conductive state. When the sliding
component is slid forward by the user, the hooked mem-
ber slides according to the sliding of this sliding member.
As a result, when the one end of the hooked member is
inserted into the concave portion, the hooked member
contacts the battery electrode in the concave portion and
causes the wireless antenna electrode and the battery
electrode to be in a conductive state. Furthermore, the
hooked member is configured to be capable of sliding
forward, but to be incapable of returning in an opposite
direction after having once being inserted into the con-
cave portion and passing beyond the concave portion.
[0064] As an example of a rotating switch, the switch
can be switched from OFF to ON by rotating at least a
portion of a mechanism by a prescribed amount. A rotat-
ing switch includes a rotating member shaped as a col-
umn that is opposite the control substrate and rotates in
response to user manipulation. A metal piece that is bi-
ased in the pressing direction is arranged on the control
substrate side of the rotating member. The metal piece
is configured to move according to the rotation of the
rotating member and, upon reaching a predetermined
position, to provide conduction between the wireless an-
tenna electrode and the battery electrode. For example,
a concave portion is formed between the wireless anten-
na electrode and the battery electrode, and conduction
between the wireless antenna electrode and the battery
electrode is realized by the metal piece being inserted
into the concave portion. Furthermore, the metal piece
that is biased in the pressing direction cannot move past
the concave portion after being inserted into the concave
portion once.
[0065] The structure of the switch itself need not be
mechanical. For example, the mechanical switch can be
configured by combining a mechanical structure and a
semiconductor sensor.
[0066] In the above description, the battery electrode
and the wireless antenna electrode are physically sepa-
rated from each other, and therefore absolutely no cur-
rent flows while in the OFF state. However, the battery
electrode and the wireless antenna electrode need not
be physically separated from each other. In this case, it
is possible to realize a suspended state in which a very
weak current flows, but since the power consumption in
the suspended state is sufficiently small relative to the
power consumption in the ON state, the suspended state
can be treated as the OFF state.
[0067] While the embodiments of the present invention
have been described, the technical scope of the invention
is not limited to the above described embodiments. It is
apparent to persons skilled in the art that various altera-
tions and improvements can be added to the above-de-
scribed embodiments. It is also apparent from the scope
of the claims that the embodiments added with such al-

terations or improvements can be included in the tech-
nical scope of the invention.

List of Reference Numerals

[0068] 20: test mouse, 100: fluid delivery device, 101:
outer case, 102: micropump, 103: first cam, 104: second
cam, 105: external elastic tube, 106: finger, 107: fluid
injection port, 108: fluid injection stopper, 110: reservoir,
111: fluid injection opening, 112: fluid ejection opening,
114: connecting section, 125: connector, 127: aperture
portion, 135: internal elastic tube, 137: concave portion,
141: wireless antenna, 142: stepping motor, 143: control
substrate, 144: screw, 145: aperture portion, 146: control
substrate, 147: CPU, 148: circuit substrate, 149: conduc-
tive member, 150: mechanical switch, 151: pressing sec-
tion, 152: upper portion, 153: middle portion, 154: lower
portion, 155: strut, 156: O-ring, 157: switch spring, 158:
linear portion, 159: bent portion, 160: battery, 161: curved
portion, 171: aperture portion, 172: border portion, 173:
guide portion 181: concave portion, 182: electrode, 201:
upper case, 202: lower case, 203: aperture portion, 204:
notched portion, 205: resin member, 206: support mem-
ber, 300: communication system, 400: base device, 430:
LAN cable, 440: PC, 500, 600, 601, 602: window

Claims

1. A fluid delivery device (100) that is used by being
embedded within an animal or human body (20),
comprising:

a fluid delivery mechanism (102, 142) for dis-
charging fluid from a reservoir (110) that con-
tains the fluid to outside of the fluid delivery de-
vice (100);
a sending and receiving section (141, 143) that
wirelessly sends and receives information relat-
ing to control of the fluid delivery mechanism to
and from an external apparatus;
a power supply section (160) that supplies pow-
er to at least one of the fluid delivery mechanism
(102, 142) and the sending and receiving section
(141, 143); and characterized by a mechanical
switch (150) that has a stationary part (182) and
a movable part (155, 157, 206) whose move-
ment is capable of changing a supply path of the
power only from a cutoff state to a conductive
state, the movable part (155, 157, 206) remain-
ing fixed to the fluid delivery device (100) after
being moved.

2. The fluid delivery device (100) according to Claim 1,
wherein
the mechanical switch (150) is a press switch (155)
that does not return once pressed.
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3. The fluid delivery device (100) according to Claim 2,
wherein

when in a pressed state, a tip portion (151) of
the press switch (155) is in a plane defined by
a nearby surface of a chassis (202) of the fluid
delivery device (100), and
a pressing direction of the press switch (155) is
a direction substantially perpendicular to an out-
er main surface of the chassis (202).

4. The fluid delivery device (100) according to Claim 2
or 3, wherein
the press switch (155) is maintained in a pressed
state by a force of friction of a sealing component
(156) provided between the press switch (155) and
a chassis (202) of the fluid delivery device (100).

5. The fluid delivery device (100) according to Claim 4,
wherein
the sealing component (156) is provided at two stag-
es in a pressing direction of the press switch (155).

6. The fluid delivery device (100) according to any one
of Claims 1 to 5, wherein
the mechanical switch (150) is arranged on a surface
of a chassis (202) of the fluid delivery device (100)
that is different from a surface on which the reservoir
(110) is arranged.

7. The fluid delivery device (100) according to any one
of Claims 1 to 6, comprising:

a fluid injection port (107) that receives the fluid
to be replenished in the reservoir (110), wherein
the fluid injection port (107) is provided along an
outer curved surface of a chassis (201) of the
fluid delivery device (100), with an inclination rel-
ative to the outer curved surface.

8. The fluid delivery device (100) according to Claim 7,
wherein
an aperture portion (171) in the fluid injection port
(107) is formed with an elliptical shape.

9. The fluid delivery device (100) according to Claim 7
or 8, comprising:

a border portion (172) that is formed protruding
from the nearby surface of the chassis (201) in
a manner to border an aperture portion (171) of
the fluid injection port (107).

10. The fluid delivery device (100) according to any one
of Claims 7 to 9, comprising:

a guide portion (173) formed protruding from the
nearby surface of the chassis (201) in a manner

to show a position of an aperture portion (171)
of the fluid injection port (107).

11. The fluid delivery device (100) according to any one
of Claims 1 to 10, wherein
in a chassis (101) in which a first space that houses
a motor (142) forming the fluid delivery mechanism
and a second space above which the reservoir (110)
is arranged are adjacent to each other, a wireless
antenna (141) that forms the sending and receiving
section (141, 143) is arranged in the second space.

12. The fluid delivery device (100) according to Claim
11, wherein
the wireless antenna (141) selectively switches to
one of a plurality of frequency bands to send and
receive the information.

13. The fluid delivery device (100) according to Claim
11 or 12, comprising:

a fluid injection port (107) that is arranged in the
second space and receives the fluid to be re-
plenished in the reservoir (110).

14. The fluid delivery device (100) according to any one
of Claims 1 to 13, comprising:

a connecting section (114) that is a discharge
opening for the fluid that is pressed out by the
fluid delivery mechanism (102, 142), wherein
the connecting section (114) is provided such
that a path of the fluid is inclined relative to an
outer circumferential surface of a chassis (101)
of the fluid delivery device (100).

15. The fluid delivery device (100) according to Claim
14, wherein
the connecting section (114) is provided with an ori-
entation such that an external elastic tube (105) at-
tached from the outside follows along the chassis
(101).

Patentansprüche

1. Fluidzuführungsvorrichtung (100), die verwendet
wird, indem sie innerhalb des Körpers (20) eines Tie-
res oder Menschen eingebettet wird, welche auf-
weist:

einen Fluidzuführungsmechanismus (102, 142)
zum Ausgeben von Fluid aus einem Behälter
(110), der das Fluid enthält, nach außerhalb der
Fluidzuführungsvorrichtung (100);
einen Sende- und Empfangsteil (141, 143), der
durch Funkinformationen, die auf die Steuerung
des Fluidzuführungsmechanismus bezogen
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sind, zu und von einer externen Vorrichtung sen-
det und empfängt;
einen Energielieferungsteil (160), der Energie
zu zumindest einem von dem Fluidzuführungs-
mechanismus (102, 142) und dem Sende- und
Empfangsteil (141, 143) liefert; und
gekennzeichnet durch
einen mechanischen Schalter (150), der einen
stationären Teil (182) und einen bewegbaren
(155, 157, 206) hat, dessen Bewegung in der
Lage ist, einen Lieferpfad für die Energie nur
aus einem Ausschaltzustand in einen leitenden
Zustand zu ändern, wobei der bewegbare Teil
(155, 157, 206) an der Fluidzuführungsrichtung
(100) fixiert bleibt, nachdem er bewegt wurde.

2. Fluidzuführungsvorrichtung (100) nach Anspruch 1,
bei der der mechanische Schalter (150) ein Druck-
schalter (155) ist, der nicht mehr zurückkehrt, nach-
dem er gedrückt wurde.

3. Fluidzuführungsvorrichtung (100) nach Anspruch 2,
bei der ein Spitzenbereich (151) des Druckschalters
(155), wenn er in einem gedrückten Zustand ist, in
einer Ebene ist, die durch eine in der Nähe befindli-
che Oberfläche eines Chassis (202) der Fluidzufüh-
rungsvorrichtung (100) definiert ist, und
eine Druckrichtung des Druckschalters (155) eine
Richtung im Wesentlichen senkrecht zu einer äuße-
ren Hauptfläche des Chassis (202) ist.

4. Fluidzuführungsvorrichtung (100) nach Anspruch 2
oder 3, bei der der Druckschalter (155) in einem ge-
drückten Zustand gehalten wird durch eine Reibkraft
einer Abdichtkomponente (156), die zwischen dem
Druckschalter (155) und einem Chassis (202) der
Fluidzuführungsvorrichtung (100) angeordnet ist.

5. Fluidzuführungsvorrichtung (100) nach Anspruch 4,
bei der die Abdichtkomponente (156) in zwei Stufen
in einer Druckrichtung des Druckschalters (155) an-
geordnet ist.

6. Fluidzuführungsvorrichtung (100) nach einem der
Ansprüche 1 bis 5, bei der
der mechanische Schalter (150) auf einer Oberflä-
che eines Chassis (202) der Fluidzuführungsvorrich-
tung (100), die verschieden von einer Oberfläche ist,
auf der der Behälter (110) angeordnet ist, angeord-
net ist.

7. Fluidzuführungsvorrichtung (100) nach einem der
Ansprüche 1 bis 6, welche aufweist:

eine Fluidinjektionsöffnung (107), die das Fluid
empfängt, um in dem Behälter (110) wieder auf-
gefüllt zu werden, wobei die Fluidinjektionsöff-
nung (107) entlang einer äußeren gekrümmten

Oberfläche eines Chassis (201) der Fluidzufüh-
rungsvorrichtung (100) angeordnet ist, mit einer
Neigung relativ zu der äußeren gekrümmten
Oberfläche.

8. Fluidzuführungsvorrichtung (100) nach Anspruch 7,
bei der ein Öffnungsbereich (171) in der Fluidinjek-
tionsöffnung (107) mit einer elliptischen Form gebil-
det ist.

9. Fluidzuführungsvorrichtung (100) nach Anspruch 7
oder 8, welche aufweist:

einen Randbereich (172), der von der nahe ge-
legenen Oberfläche des Chassis (201) vorste-
hend in einer Weise gebildet ist, dass er einen
Öffnungsbereich (171) der Fluidinjektionsöff-
nung (107) begrenzt.

10. Fluidzuführungsvorrichtung (100) nach einem der
Ansprüche 7 bis 9, welche aufweist:

einen Führungsbereich (173), der von der na-
hegelegenen Oberfläche des Chassis (201) vor-
stehend in einer Weise gebildet ist, dass er eine
Position eines Öffnungsbereichs (171) der Flu-
idinjektionsöffnung (107) zeigt.

11. Fluidzuführungsvorrichtung (100) nach einem der
Ansprüche 1 bis 10, bei der
in einem Chassis (101), in welchem ein erster Raum,
der einen Motor (142), der den Fluidzuführungsme-
chanismus bildet, aufnimmt, und ein zweiter Raum,
oberhalb dessen der Behälter (110) angeordnet ist,
einander benachbart sind, eine Funkantenne (141),
die den Sende- und Empfangsteil (141, 143) bildet,
in dem zweiten Raum angeordnet ist.

12. Fluidzuführungsvorrichtung (100) nach Anspruch
11, bei der die Funkantenne (141) selektiv zu einem
von mehreren Frequenzbändern schaltet, um die In-
formation zu senden und zu empfangen.

13. Fluidzuführungsvorrichtung (100) nach Anspruch 11
oder 12, welche aufweist:

eine Fluidinjektionsöffnung (107), die in dem
zweiten Raum angeordnet ist und das Fluid
empfängt, um in dem Behälter (110) wieder auf-
gefüllt zu werden.

14. Fluidzuführungsvorrichtung (100) nach einem der
Ansprüche 1 bis 13, welche aufweist:

einen Verbindungsteil (114), der eine Ausgabe-
öffnung für das Fluid, das durch den Fluidzufüh-
rungsmechanismus (102, 142) herausgedrückt
wird, ist, wobei
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der Verbindungsteil (114) derart angeordnet ist,
dass ein Weg des Fluids relativ zu einer äußeren
Umfangsfläche eines Chassis (101) der Fluid-
zuführungsvorrichtung (100) geneigt ist.

15. Fluidzuführungsvorrichtung (100) nach Anspruch
14, bei der der Verbindungsteil (114) mit einer Ori-
entierung derart vorgesehen ist, dass ein externes
elastisches Rohr (105) das von der Außenseite an-
gebracht ist, entlang des Chassis (101) folgt.

Revendications

1. Dispositif de délivrance de fluide (100) qui est utilisé
en étant intégré à l’intérieur du corps d’un animal ou
d’un être humain (20), comprenant :

un mécanisme de délivrance de fluide (102, 142)
pour décharger un fluide depuis un réservoir
(110) qui contient le fluide jusqu’à l’extérieur du
dispositif de délivrance de fluide (100) ;
une section d’envoi et de réception (141, 143)
qui envoie et reçoit sans fil une information qui
est rapportée à la commande du mécanisme de
délivrance de fluide sur et depuis un appareil
externe ;
une section d’alimentation en puissance (160)
qui alimente de la puissance sur au moins une
unité fonctionnelle prise parmi le mécanisme de
délivrance de fluide (102, 142) et la section d’en-
voi et de réception (141, 143) ; et
caractérisé par :

un commutateur mécanique (150) qui com-
porte une partie stationnaire (182) et une
partie mobile (155, 157, 206) dont le dépla-
cement permet de modifier une voie d’ali-
mentation de la puissance seulement de-
puis un état de coupure jusqu’à un état de
conduction, la partie mobile (155, 157, 206)
restant fixée au dispositif de délivrance de
fluide (100) après son déplacement.

2. Dispositif de délivrance de fluide (100) selon la re-
vendication 1, dans lequel :

le commutateur mécanique (150) est un com-
mutateur à pression (155) qui ne reprend pas
sa position une fois qu’il est pressé.

3. Dispositif de délivrance de fluide (100) selon la re-
vendication 2, dans lequel :

lorsque le commutateur à pression est dans un
état pressé, une partie d’extrémité (151) du com-
mutateur à pression (155) est dans un plan qui
est défini par une surface avoisinante d’un châs-

sis (202) du dispositif de délivrance de fluide
(100) ; et
une direction de pression du commutateur à
pression (155) est une direction qui est sensi-
blement perpendiculaire à une surface principa-
le externe du châssis (202).

4. Dispositif de délivrance de fluide (100) selon la re-
vendication 2 ou 3, dans lequel :

le commutateur à pression (155) est maintenu
dans un état pressé par une force de friction d’un
composant d’étanchéité (156) qui est prévu en-
tre le commutateur à pression (155) et un châs-
sis (202) du dispositif de délivrance de fluide
(100).

5. Dispositif de délivrance de fluide (100) selon la re-
vendication 4, dans lequel :

le composant d’étanchéité (156) est prévu au
niveau de deux niveaux dans une direction de
pression du commutateur à pression (155).

6. Dispositif de délivrance de fluide (100) selon l’une
quelconque des revendications 1 à 5, dans lequel :

le commutateur mécanique (150) est agencé
sur une surface d’un châssis (202) du dispositif
de délivrance de fluide (100) qui est différente
d’une surface sur laquelle le réservoir (110) est
agencé.

7. Dispositif de délivrance de fluide (100) selon l’une
quelconque des revendications 1 à 6, comprenant :

un orifice d’injection de fluide (107) qui reçoit le
fluide destiné à être rempli dans le réservoir
(110), dans lequel :

l’orifice d’injection de fluide (107) est prévu
le long d’une surface incurvée externe d’un
châssis (201) du dispositif de délivrance de
fluide (100), selon une inclinaison par rap-
port à la surface incurvée externe.

8. Dispositif de délivrance de fluide (100) selon la re-
vendication 7, dans lequel :

une partie d’ouverture (171) dans l’orifice d’in-
jection de fluide (107) est formée de manière à
présenter une forme elliptique.

9. Dispositif de délivrance de fluide (100) selon la re-
vendication 7 ou 8, comprenant :

une partie de bordure (172) qui est formée de
manière à faire saillie depuis la surface avoisi-
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nante du châssis (201) de manière à border une
partie d’ouverture (171) de l’orifice d’injection de
fluide (107).

10. Dispositif de délivrance de fluide (100) selon l’une
quelconque des revendications 7 à 9, comprenant :

une partie de guide (173) qui est formée de ma-
nière à faire saillie depuis la surface avoisinante
du châssis (201) de manière à indiquer une po-
sition d’une partie d’ouverture (171) de l’orifice
d’injection de fluide (107).

11. Dispositif de délivrance de fluide (100) selon l’une
quelconque des revendications 1 à 10, dans lequel :

dans un châssis (101) dans lequel un premier
espace qui loge un moteur (142) qui forme le
mécanisme de délivrance de fluide et un second
espace au-dessus duquel le réservoir (110) est
agencé sont adjacents l’un à l’autre, une anten-
ne sans fil (141) qui forme la section d’envoi et
de réception (141, 143) est agencée dans le se-
cond espace.

12. Dispositif de délivrance de fluide (100) selon la re-
vendication 11, dans lequel :

l’antenne sans fil (141) est commutée de ma-
nière sélective sur l’une d’une pluralité de ban-
des de fréquences pour envoyer et recevoir l’in-
formation.

13. Dispositif de délivrance de fluide (100) selon la re-
vendication 11 ou 12, comprenant :

un orifice d’injection de fluide (107) qui est agen-
cé dans le second espace et qui reçoit le fluide
destiné à être rempli dans le réservoir (110).

14. Dispositif de délivrance de fluide (100) selon l’une
quelconque des revendications 1 à 13, comprenant :

une section de connexion (114) qui est une
ouverture de décharge pour le fluide qui est
acheminé en sortie par pression au moyen du
mécanisme de délivrance de fluide (102, 142),
dans lequel :

la section de connexion (114) est constituée
de telle sorte qu’une voie du fluide soit in-
clinée par rapport à une surface circonfé-
rentielle externe d’un châssis (101) du dis-
positif de délivrance de fluide (100).

15. Dispositif de délivrance de fluide (100) selon la re-
vendication 14, dans lequel :

la section de connexion (114) est constituée de
manière à présenter une orientation qui est telle
qu’un tube élastique externe (105) qui est fixé
depuis l’extérieur suive une trajectoire le long
du châssis (101).
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