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Technical Field

[0001]

The present invention relates to an infusion pump

feeding a medicine and the like to a patient.
Background Art

[0002]

An infusion pump as an example of a medical pump i

used in an intensive care unit (ICU) or the like, f
example, and applied to feed a medicine to a patien
relatively long period with high accuracy. The inf
includes a main body and an access cover. A predet
medicine bag (infusion bag) is disposed above the i

pump, and an infusion tube hung from the medicine b

clipped between the main body and the access cover.

infusion tube is held by being housed inside the ma
and closing the access cover. The infusion tube se
predetermined position inside the main body of the
pump is clipped between a plurality of fingers insi
main body and an inner surface of the access cover.
infusion pump is a peristaltic infusion pump whereb
medicine is fed by individually driving the plurali
fingers at a liquid feed driving unit to cause the

of fingers to sequentially press an outer periphera

of the infusion tube along a length direction (see
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Literature 1).

[0003]

According to the infusion pump recited in the Pate

Literature 1, the infusion tube is held being verti
passed through the inside of the main body of the i
pump from above downward. In contrast, there is a
infusion pump whereby an infusion tube is held bein
horizontally passed through the inside of a main bo
infusion pump.

The configuration in which the infusion tube is th
held being horizontally passed through the inside o
main body of the infusion pump is adopted because a
plurality of infusion pumps can be easily set, diff
from the infusion pump in which the infusion tube i
vertically passed through the inside of the main bo
infusion pump from above downward. In other words,
configuration is adopted because there is a merit i
the infusion tube is not obstructive even though th
plurality of infusion pumps is held being verticall
[0004]

For instance, in the case where it is predetermine
that an upstream side of the infusion tube is set a
right-side portion and a downstream side of the inf
tube is set at a left-side portion when a person fa
main body of the infusion pump, a medicine can be f

the upstream side to the downstream side along the
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predetermined feeding direction and can be correctl
a patient by driving the liquid feed driving unit w
upstream side of the infusion tube is set at the ri
portion of the main body of the infusion pump and t
downstream side of the infusion tube is set at the

portion of the main body of the infusion pump.

CITATION LIST
PATENT LITERATURE
[0005]

Patent Literature 1: JP 2010-200775 A

Summary of Invention
Technical Problem
[0006]

Meanwhile, in the case where the medicine freely f
through the infusion tube although the access cover
opened after the infusion tube is attached to the i
pump, the medicine may be carelessly fed to a patie
through the infusion tube and an intravenous cannul
medicine may be leaked out from the intravenous can
the infusion tube.

Considering the above, the present invention is
directed to provide an infusion pump capable of saf
feeding medicinal solution, whereby a medicine is p

from freely flowing through an infusion tube when t
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cover is still opened even though the infusion tube
attached to the infusion pump, and the medicinal so
passed through the infusion tube when the access co

closed.

Solution to Problem
[0007]

An infusion pump according to the present inventio
configured to feed a medicine to a patient by using
infusion tube, and includes: a tube attachment sect
which the infusion tube is detachably attached; an
cover that closes the tube attachment section in an
manner; and a tube clamp mechanism provided at the
attachment section and configured to clamp and bloc
middle portion of the infusion tube, wherein, in th
where the access cover is opened, a blocking portio
formed by the clip member at the infusion tube by c
the clip member preliminarily attached to the middl
of the infusion tube, and in the case where the acc
is closed, the blocking portion formed at the infus
is eliminated by opening the clip member. The tube
mechanism includes: a base member; a clip clamp mem
rotatably mounted on the base member and configured
the clip member, wherein, in the case where the acc
is opened, the blocking portion is formed at the in

tube by closing the clip member; a tube clamp membe
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rotatably mounted on the base member, wherein, in t
where the access cover is opened, the blocking port
formed at the infusion tube by closing the clip mem
pressing the clip clamp member, and in the case whe
access cover is closed, the blocking portion formed
infusion tube is eliminated by the access cover pus
clip clamp member and releasing the clip clamp memb
being pressed to open the clip member; and a tube ¢
release lever rotatably mounted on the base member,
when the tube clamp release lever is pushed by a us
tube clamp member is pushed up in a direction away
infusion tube to enable the clip clamp member to be
up, causing the clip member to be clamped by the cl
member.

According to the above-described configuration, th
tube clamp mechanism provided at the tube attachmen
is configured to form the blocking portion at the m
portion of the infusion tube by the clip member by
the clip member preliminarily attached to the middl
of the infusion tube in the case where the access ¢
opened, and to eliminate the blocking portion forme
tube by opening the clip member in the case where t
cover is closed. With this configuration, in the ¢
the access cover is still opened even after the inf
tube is attached to the infusion pump, the medicine

prevented from freely flowing through the infusion
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in the case where the access cover is closed, the m
solution can be passed through the infusion tube an
medicinal solution can be safely fed.

Further, according to the above-described
configuration, the blocking portion can be formed a
infusion tube by closing the clip member, if only p
with the tube clamp member, clip clamp member, and
clamp release lever. Therefore, the medicine can b
prevented from freely flowing through the infusion
the case where the access cover is still opened eve
the infusion tube is attached to the infusion pump.
[0008]

Preferably, in the case where the access cover is
opened when the clip member is not preliminarily at
the middle portion of the infusion tube, the tube ¢
member presses the middle portion of the infusion t
forms the blocking portion, and in the case where t
cover is closed, the tube clamp member is separated
infusion tube and eliminates the blocking portion.
[0009]

According to the above-described configuration, ev
in the case where the user forgets attaching the cl
to the middle portion of the infusion tube when the
member is not preliminarily attached to the middle
of the infusion tube, the middle portion of the inf

tube is pressed to form the blocking portion in the
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where the access cover is opened. Accordingly, in
where the access cover is still opened, the medicin
prevented from freely flowing through the infusion
[0010]

Preferably, an engagement section is provided,
configured to engage the tube clamp member with the
clamp member so as to be integrally rotated in a ca
operating in a direction close to the to the infusi
and disengage the tube clamp member from the clip c
member to release the clip clamp member from restri
the tube clamp member in a case of operating inad
away from the infusion tube.

According to the above-described configuration, th
clip member can be easily attached and clamped to t
clamp member because the engagement section disenga
tube clamp member from the clip clamp member and re
the clip clamp member from restriction of the tube
member when positioned in a direction away from the
tube.

[0011]

Preferably, a spring for biasing the tube clamp me
toward the infusion tube is provided, and when the
clamp release lever is pushed by the user, the tube
member is configured to be separated from the infus
against force of the spring.

According to the above-described configuration, wh
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the tube clamp release lever is pushed by the user,
clamp member is separated from the infusion tube ag
force of the spring, thereby disengaging the tube c
member from the clip clamp member and releasing the
clamp member from restriction of the tube clamp mem
Therefore, the clip member can be easily attached a
clamped to the clip clamp member without being affe
the tube clamp member biased toward the infusion tu
[0012]

Preferably, a display unit configured to display
information and an operation panel having operating
are disposed on an upper portion of a main body of
infusion pump, and the tube attachment section and
access cover are disposed on a lower portion of the

body of the infusion pump.

According to the above-described configuration, a

medical staff can feed the medicinal solution, conf
the information of the display unit at the upper po
the main body, and also can operate the operating b
the operation panel, confirming the information of
display unit at the upper portion of the main body.
infusion tube can be attached by opening the access

the lower portion of the main body.

Advantageous Effects of Invention

[0013]
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The present invention can provide an infusion pump

capable of safely feeding the medicinal solution, w
medicine can be prevented from freely flowing in an
tube in the case where an access cover is still ope
after the infusion tube is attached to the infusion
and medicinal solution can be passed through the in

tube in the case where the access cover is closed.

Brief Description of Drawings
[0014]

Fig. 1 is a perspective view illustrating a prefer
embodiment of an infusion pump according to the pre
invention.

Fig. 2 is a front view of the infusion pump
illustrated in Fig. 1 viewed from a W-direction.

Fig. 3 is a perspective view illustrating a state
which a tube attachment section to which an infusio
to be attached and the infusion tube are exposed by
an access cover of the infusion pump illustrated in

and 2.

Fig. 4 is a perspective view of the infusion pump

illustrated in Fig. 3 viewed from a V-direction.
Fig. 5 is a perspective view of a main body

illustrated in Fig. 1.

Figs. 6(A) and 6(B) are enlarged perspective views

illustrating the vicinity of a tube clamp mechanism
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lower portion of the main body illustrated in Fig.

Fig. 7(A) is a perspective view illustrating an
exemplary configuration of the tube clamp mechanism
7(B) is a side view of the tube clamp mechanism in
viewed from a direction indicated by an arrow MN.

Fig. 8(A) is a diagram illustrating a left side
surface of a clip member (downstream side surface),
8(B) is a diagram illustrating a right side surface
clip member (upstream side surface).

Figs. 9(A) and 9(B) are diagrams illustrating a st
in which the access cover is opened and a tube clam
is pushed and expanded upward by pressing down a tu
release lever of the tube clamp mechanism.

Fig. 10(A) is a diagram illustrating a state in wh
a medicine is inhibited from passing through the in
tube by forming a blocking portion at the infusion
the clip member preliminarily attached to the infus
is inserted into the tube clamp mechanism, and Fig.

a diagram illustrating a later state in which the t
member is lifted up by closing the access cover.

Fig. 11(A) is a diagram illustrating a state in wh
a clip clamp member is lifted up together with the
clamp member being lifted up, and Fig. 11(B) isa d
illustrating a state in which the blocking portion
infusion tube is eliminated and the medicinal solut

passes through the infusion tube by opening the cli

, and Fig.
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with the clip member's own elastic force to release
infusion tube from being pressured.

Fig. 12 is a diagram illustrating a state in which
clip member is going to be closed when the access c
going to be opened.

Figs. 13(A) and 13(B) are diagrams illustrating a
state in which the blocking portion is formed at th
infusion tube by closing the clip member and inhibi
medicine from passing through the infusion tube whi
access cover is opened.

Fig. 14 is a diagram illustrating a state in which
tube clamp mechanism inhibits the medicine from pas
through the infusion tube by forming the blocking p
the infusion tube even in the case where the clip m

not preliminarily attached to the infusion tube.

Description of Embodiments
[0015]

In the following, a preferred embodiment of the
present invention will be described in detail with

to accompanying drawings.

Note that the embodiment described below contains

various technical preferred limitations because a p
case according to the present invention where an in
tube is horizontally attached to an infusion pump i

exemplified, but a technical scope of the present i
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is not limited thereto unless otherwise patrticularl
specified for limiting the present invention in the
following description.

Fig. 1 is a perspective view illustrating a prefer
embodiment of an infusion pump according to the pre
invention. Fig. 2 is a front view of the infusion
illustrated in Fig. 1 viewed from a W-direction.

Fig. 3 is a perspective view illustrating a state
which an access cover 5 of an infusion pump 1 illus
Figs. 1 and 2 is opened, and a tube attachment sect
where an infusion tube 200 is attached and the infu
200 are exposed. Fig. 4 is a front view of the inf
1 illustrated in Fig. 3 viewed from a V-direction.
[0016]

The infusion pump 1 illustrated in Figs. 1 and 2 i
used in an intensive care unit (ICU, CCU, NICU) and
and is an injection pump used for injecting medicin
as anticancer drugs, anesthetics, a chemotherapeuti
blood to be transfused, and nutritional supplements
patient with high accuracy for a relatively long ti

A using medicine is selected from a medicine libra
for example, and the infusion pump 1 is used to fee
selected medicine. The medicine library is informa
medicines corresponding to medicine administering s
groups including names of medicines preliminarily r

in a medicine library database (DB). A medical sta
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select a medicine and set the medicine by using the
library without executing complicated setting for m
administration in each case.

[0017]

As illustrated in Fig. 2, the infusion pump 1
correctly feeds a medicine 171 to a patient P from
medicine bag 170 filled with the medicine 171 throu
forceps 179, an infusion tube 200, and an intraveno
cannula 172. The infusion pump 1 includes a main b
a handle 2T. The main body 2 is also called a main
integrally formed of a molded resin material having
resistance, and is provided with a splash proof str
whereby a medicine or the like can be prevented fro
entering the inside of the infusion pump 1 even whe
medicine or the like is splashed. The main body 2
provided with the splash proof structure because th
possibility that medicine 171 contained in the medi
170 disposed above spills down, or disinfectant or
used nearby splashes and adheres.

[0018]

First, elements disposed at the main body 2 of the

infusion pump 1 will be described.

As illustrated in Figs. 1 and 2, a display unit 3
an operation panel 4 are disposed at an upper porti
the main body 2. The display unit 3 is an image di

for example, using a display unit formed of a color
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an organic EL. The display unit 3 is positioned at
left of the upper portion 2A of the main body 2 and
disposed on an upper side of an access cover 5. Th
portion 2A of the main body 2 is an upper half of t
body 2. A lower portion 2B of the main body 2 is a
half of the main body 2.

[0019]

In Fig. 2, the display unit 3 displays, as an exam
a scheduled amount of medicine administration (mL)
display field 3B, an integrated amount of medicine
administration (mL) at a display field 3C, a charge
at a display field 3D, and a flow rate (mL) at a di
field 3E, but the display unit 3 illustrated in Fig
these display contents for simplifying the drawing.
display unit 3 also can display a warning message b
the above-mentioned information.

As illustrated in Fig. 1, the operation panel 4 is
disposed on a right side of the display unit 3 at t
portion 2A of the main body 2, and for example, a p
4A, a fast feeding switch button 4B, a start switch
4C, a stop switch button 4D, a menu select button 4
are provided at the operation panel 4. A power swi
is provided at a position different from the operat
4.

As illustrated in Fig. 1, the access cover 5 as a

cover member can be opened in a CS-direction and cl
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CR-direction centering a rotary shaft 5A at the low
portion 2B of the main body 2. The access cover 5
also called an access door or an opening/closing do
access cover 5 can cover the tube attachment sectio
the lower portion 2B when closed, and can expose th
attachment section 50 and the infusion tube 200 whe

[0020]

The infusion tube 200 made of a flexible thermopla

resin such as flexible polyvinyl chloride or the li
detachably attached to the tube attachment section
lower portion 2B illustrated in Fig. 3. The infusi

200 is a pipe line member having a circular cross s
and elastically deformable. Therefore, even in the
being pressed, the infusion tube returns to an orig
shape when released from pressing force. The acces
rotates in the CR-direction and closes the tube att
section 50, thereby the access cover 5 holding the
tube 200 at the tube attachment section 50 horizont
along an X-direction, particularly preferably, alon
direction.

[0021]

As illustrated in Fig. 2, a feeding direction disp
unit 153 is provided to clearly indicate a correct
direction T of the medicine 171 executed by the inf
tube 200 set inside the access cover 5, and indicat

arrow directed from a medicine bag display unit 151
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display unit 152 on the patient side along the T-di

A setting direction display unit 150 of the infusio
may be pasted on a front surface side of the access
afterwards. Note that the X-direction, a Y-directi
Z-direction in Figs. 1 and 2 are orthogonal to one
and the Z-direction is a vertical direction. The X

is parallel to the feeding direction T correspondin
horizontal direction of the infusion pump 1, and th
direction is a front-back direction of the infusion
[0022]

As illustrated in Figs. 3 and 4, the tube attachme
section 50 is provided on the side of the lower por
of the main body 2 of the infusion pump 1, and the
attachment section 50 is disposed at a lower portio
display unit 3 and the operation panel 4 along the
direction. As illustrated in Fig. 2, the tube atta
section 50 can be covered by the access cover 5 whe
access cover 5 is closed in the CR-direction, cente
rotary shaft 5A, and the tube attachment section 50
exposed when the access cover 5 is opened in the CS
direction, centering the rotary shaft 5A.

The medical staff, namely, a user can attach the
infusion tube 200 to the tube attachment section 50
confirming the information of the display unit 3 at
upper portion 2A of the main body 2, and can close

access cover 5. Further, the medical staff can ope
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operating button at the operation panel 4, confirmi
information of the display unit 3 at the upper port
the main body 2.

[0023]

As illustrated in Figs. 3 and 4, the tube attachme
section 50 includes a bubble sensor 51, an upstream
sensor 52, a downstream block sensor 53, a first in
tube holding unit 54 at a right-side position, and
infusion tube holding unit 55 at a left-side positi

The tube clamp mechanism 500 later described is
provided at the left-side position of the tube atta
section 50. The tube clamp mechanism 500 is dispos
the downstream block sensor 53 and the second infus
holding unit 55.

[0024]

Now, an exemplary configuration of the access cove
illustrated in Figs. 3 and 4 will be described.

As illustrated in Figs. 3 and 4, the access cover
mounted on a lower portion 2V of the main body 2 by
hinges 2H, 2H so as to cover the tube attachment se
in an openable manner centering the rotary shaft 5A
the CS-direction and CR-direction. The two hinges
provided corresponding to a hook member 5D and a ho
5E, respectively.

[0025]

As illustrated in Figs. 2 and 3, an open/close
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operation lever 260 is provided at an upper right p
the front surface side of the access cover 5. As i

in Figs. 3 and 4, an infusion tube pressing member
hook member 5D, and the hook member 5E are provided
inner surface side of the access cover 5. This inf
pressing member 5C is disposed as a protrusion shap
long rectangular plane formed along the X-direction
positioned facing a liquid feed driving unit 60 on

of the main body 2. The infusion tube pressing mem
a flat surface in the X-direction along the liquid
driving unit 60. By closing the access cover 5 in
direction, the infusion tube pressing member 5C is
configured to press and clip a part of the infusion
with the liquid feed driving unit 60. With this
configuration, an outer peripheral surface of the i
tube 200 is sequentially pressed by a plurality of
along a length direction by individually driving th
plurality of fingers (not illustrated) of the liqui

driving unit 60, thereby achieving to feed the medi
inside the infusion tube 200 in the T-direction.
[0026]

As illustrated in Figs. 3 and 4, the two hook memb
5D, 5E are positioned facing fixing portions 1D, 1E
respectively on the side of the lower portion 2B of
body 2. The two hook members 5D, 5E are mechanical

on the respective fixing portions 1D, 1E on the sid
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lower portion 2B of the main body 2 at the same tim
thereby achieving to hold the access cover 5 coveri
tube attachment section 50 at the lower portion 2B
main body 2 as illustrated in Fig. 2. The two hook
5D, 5E and fixing portions 1D, 1E on the side of th
portion 2B of the main body 2 form a double hook st
300 of the access cover 5.

As illustrated in Fig. 4, in the tube attachment
section 50, the liquid feed driving unit 60, downst
block sensor 53, and tube clamp mechanism 500 are d
between the hook member 5D and hook member 5E. How
the tube attachment section 50, the bubble sensor 5
upstream block sensor 52 are disposed at positions
corresponding to more right-side than the hook memb
[0027]

The medical staff, namely the user, can set the
infusion tube 200 to the tube attachment section 50
the horizontal direction, confirming the indicated
displayed on the display unit 3, and then closes th
cover 5 to cover the tube attachment section 50 and
infusion tube 200. As illustrated in Figs. 3 and 4
infusion tube 200 is horizontally set in the X-dire
the infusion tube 200 is set so as to pass through
clamp mechanism 500.

[0028]

As illustrated in Fig. 4, the first infusion tube
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holding unit 54 is disposed at the right-side porti
lower portion 2B of the main body 2 and the second
tube holding unit 55 is disposed at the left-side p
the lower portion 2B of the main body 2 when a pers
the main body. The first infusion tube holding uni

be held by fitting an upstream side 200A of the inf
tube 200, and the second infusion tube holding unit
be held by fitting a downstream side 200B of the in
tube 200, thereby horizontally holding the infusion
along the X-direction. Thus, the infusion tube 200
horizontally held is disposed along the bubble sens
upstream block sensor 52, liquid feed driving unit
downstream block sensor 53, and tube clamp mechanis
[0029]

As illustrated in Fig. 4, the first infusion tube
holding unit 54 preferably includes two protrusions
and a slanted guide portion 54T. The two protrusio
54C detachably clips and holds the upstream side 20
infusion tube 200 at the time of horizontally setti
infusion tube 200. The slanted guide portion 54T i
portion formed in an oblique upper-right direction
two protrusions 54B, 54C so as to obliquely guide t
upstream side 200A of the infusion tube 200. As il
in Figs. 1 and 2, a right side surface portion 5K o
access cover 5 is formed slanted in an oblique uppe

direction.
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[0030]

With this configuration, the access cover 5 is
configured not to cover the two protrusions 54B, 54
slanted guide portion 54T of the first infusion tub
unit 54 even when the access cover 5 is closed. Al
medical staff can visually check an attaching state
upstream side 200A of the infusion tube 200 by cons
exposing the two protrusions 54B, 54C and the slant
portion 54T even when the access cover 5 is closed.

By providing the slanted guide portion 54T, the
medical staff can visually check that the upstream
of the infusion tube 200 is set on the side of the
guide portion 54T, and also the upstream side 200A
infusion tube 200 can be held without being rapidly
[0031]

The second infusion tube holding unit 55 illustrat
in Fig. 4 is a groove configured to hold the downst
200B of the infusion tube 200 by detachably clippin
thereof, and formed at a side surface portion 1S of
lower portion 2B of the main body 2. The first inf
holding unit 54 and second infusion tube holding un
illustrated in Fig. 4 can surely attach the infusio
200 to the inside of the tube attachment section 50
damaging the infusion tube 200 by clipping the infu
between the access cover 5 and the tube attachment

50.
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[0032]

The bubble sensor 51 illustrated in Fig. 4 detects
bubbles (air) generated inside the infusion tube 20
for example, the bubble sensor 51 is an ultrasonic
that monitors the bubbles contained inside the medi
flowing inside the infusion tube 200 from the outsi
infusion tube 200 such as flexible polyvinyl chlori
transmissivity of the ultrasonic in the medicine di
from the transmissivity of the ultrasonic in the bu
receiving unit of the ultrasonic sensor detects a d
of the transmissivity to monitor presence of the bu
applying the ultrasonic generated from a transmitti
of the ultrasonic sensor to the medicine flowing in
infusion tube 200.
[0033]

Referring to Fig. 4, the upstream block sensor 52
sensor that detects whether the inside of the infus
200 is blocked at the upstream side 200A of the inf
tube 200, and the downstream block sensor 53 is a s
that detects whether the inside of the infusion tub
blocked at the downstream side 200B of the infusion
The upstream block sensor 52 and downstream block s
have the same configuration. The cases where the i
tube 200 is blocked are, for example, when the infu
200 is bent in the middle and kinked, or when a nee

is blocked by a blood clot.
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[0034]

On the other hand, as illustrated in Fig. 4, press
members 452, 453 are respectively provided on the i
surface side of the access cover 5 at positions
corresponding to the upstream block sensor 52 and t
downstream block sensor 53. With this configuratio
the medical staff closes the access cover 5 as illu
in Fig. 2 after setting the infusion tube 200 at th
attachment section 50 as illustrated in Fig. 3, the
member 452 and pressing member 453 provided on the
the access cover 5 can press a part of the infusion
against the upstream block sensor 52 side and the d
block sensor 53 side, respectively.

[0035]

Next, description will be given by referring to Fi
5and 7.

Fig. 5 is a perspective view of a main body 2
illustrated in Fig. 1. The tube attachment section
lower portion 2B of the main body 2 is provided wit
tube clamp mechanism 500. Figs. 6(A) and 6(B) are
perspective views illustrating the vicinity of the
clamp mechanism 500 of the main body 2 illustrated
Fig. 7(A) is a perspective view illustrating an exe
configuration of the tube clamp mechanism 500, and
is a side view of the tube clamp mechanism 500 in F

viewed from a direction indicated by an arrow MN.
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[0036]

As illustrated in Fig. 3, in the case where the ac
cover 5 is opened although the infusion tube 200 ha
set to the tube attachment section 50 of the infusi
in the X-direction (horizontal direction), the tube
mechanism 500 inhibits the medicine 171 illustrated
2 from freely flowing through the infusion tube 200
the T-direction. Further, as illustrated in Fig. 2
case where the infusion tube 200 has been set to th
attachment section 50 of the infusion pump 1 in the
direction (horizontal direction) and the access cov
closed, the tube clamp mechanism 500 is configured
the medicine 171 in the T-direction through the inf
tube 200.

[0037]

Now, an exemplary configuration of the tube clamp

mechanism 500 will be described with reference to F
and 7(B).

As illustrated in Figs. 7(A) and 7(B), the tube cl
mechanism 500 includes a tube clamp member 501, a t
release lever 502, a clip clamp member 503, a first
504 for biasing the tube clamp member 501, a second
505 for biasing the tube clamp release lever 502, a
member 506 made of metal. The base member 506 is f

the Z-direction inside the tube attachment section

Further, a spring constant (kgf/mm) of the second

cess
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spring 505 is 3 to 8 percent of the spring constant
of the first spring 504, preferably, 4 to 6 percent
more preferably, 5 percent.

Note that, preferably, a torsion coil spring is us
for both the first spring 504 and the second spring
[0038]

The tube clamp mechanism 500 in Figs. 7(A) and 7(B
disposed at a recessed portion provided at the tube
attachment section 50 illustrated in Figs. 6(A) and
The base member 506 is fixed to a wall portion of t
recessed portion at the tube attachment section 50
a screw. An attachment space SSP is provided at a
portion of the clip clamp member 503. The attachme
SSP is a space preliminarily prepared for detachabl
inserting and attaching a later-described clip 510
illustrated in Fig. 5. The tube clamp member 501 a
tube clamp release lever 502 are disposed at the mo
downstream side in the T-direction, namely, the flo
direction of the medicinal solution inside the infu
200, compared to the clip clamp member 503 and the
attachment space SSP. In other words, the clip cla
503 and the space SSP are disposed at the more upst
the T-direction, compared to the tube clamp member
the tube clamp release lever 502. With this config
the medical staff can easily attach the clip member

inside the attachment space SSP located on the righ
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the tube clamp release lever 502 by pinching and ho
clip member 510 with the right hand fingers.
[0039]

The tube clamp member 501, tube clamp release leve
502, and clip clamp member 503 illustrated in Figs.
7(B) are respectively plastic products. The first
and the second spring 505, for example, metal-made
springs.

Figs. 6(A), 7(A) and 7(B) are the views illustrati
state in which the clip member 510 is detachably at
inside the attachment space SSP of the tube clamp m
500. The clip member 510 is formed of a plastic me
described later. The clip member 510 detachably cl
middle portion of the infusion tube 200, thereby ac
to form a blocking portion by squeezing the middle
of the infusion tube 200.

[0040]

In the state illustrated in Figs. 6(A), 7(A) and 7
the clip member 510 is preliminarily attached to th
portion of the infusion tube 200, and the clip memb
detachably attached inside the attachment space SSP
tube clamp mechanism 500. Accordingly, the clip me
already keeps a state of blocking the middle portio
infusion tube 200.

However, in the state illustrated in Fig. 6(B), th

clip member 510 is not preliminarily attached to th
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portion of the infusion tube 200, and the clip memb
not preliminarily attached to the tube clamp mechan
In other words, this is a case where the medical st
forgets preliminarily attaching the clip member 510
middle portion of the infusion tube 200, for exampl
this is why the clip member 510 is not preliminaril
attached to the middle portion of the infusion tube
[0041]

First, a configuration of the base member 506 of t
tube clamp mechanism 500 illustrated in Figs. 7(A)
will be described.

The base member 506 illustrated in Figs. 7(A) and
includes a main body 508, an extending portion 509,
side portion 508C. The main body 508 and the side
508C are plates formed in the Z-direction, and the
508 includes a shaft portion 508A and the side port
includes a shaft portion 508B. The shaft portions
are formed in a protruding manner from one surface
main body 508 and one surface of the side portion 5
parallel to the X-direction, and respectively apart
extending portion 509 is formed in a protruding man
the main body 508 in the X-direction.

[0042]

A configuration of the tube clamp member 501

illustrated in Figs. 7(A) and 7(B) will be describe

As illustrated in Figs. 7(A) and 7(B), the tube cl
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member 501 includes an operation end portion 501A,
blocking section 501B, a supporting portion 501C, a
end portion 501D. The first spring 504 is mounted
the rear end portion 501D of the tube clamp member
the extending portion 509. The supporting portion
tubular portion where the shaft portion 508A is pas
through, and formed between the operation end porti
and the rear end portion 501D. With this configura
operation end portion 501A can be rotated in the FR
direction (Z2 direction) around the supporting port
against force of the first spring 504. The tube bl
section 501B is formed to be gradually sharp along
direction toward, and configured to form the blocki
portion by squeezing the middle portion of the infu
200.
[0043]

Next, a configuration of the tube clamp release le
502 illustrated in Figs. 7(A) and 7(B) will be desc

As illustrated in Figs. 7(A) and 7(B), a tube clam
release lever 502 includes an operation end portion
supporting portion 502C, and a roller 502R. The tu
release lever 502 is disposed at the lower portion
tube clamp member 501. The operation end portion 5
end portion of the tube clamp release lever 502, an
supporting portion 502C is the other end portion of

clamp release lever 502. The supporting portion 50
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tubular portion where the shaft portion 508B is pas
through. The operation end portion 502A of the tub
release lever 502 includes a wave-shaped portion 50
medical staff can push down the wave-shaped portion
the fingers in a PR-direction (Z1-direction) center
supporting portion 502C.

[0044]

The second spring 505 is mounted between the
supporting portion 502C and the extending portion 5
illustrated in Figs. 7(A) and 7(B). The second spr
exerts force to push up the operation end portion 5
the tube clamp release lever 502 in the FR-directio
Further, the roller 502R is mounted at an upper por
the supporting portion 502C.

With this configuration, when the medical staff pu
down the operation end portion 502A of the tube cla
release lever 502 with the fingers in the PR-direct
against force of the second spring 505, centering t
supporting portion 502C, the roller 502R abuts an a
portion 501H of the tube clamp member 501 and lifts
abutting portion 501H. Accordingly, the tube clamp
501 is configured to rotate in the FR-direction to
up against force of the first spring 504.

[0045]
Further, a configuration of the clip clamp member

illustrated in Fig. 7(A) will be described.
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As illustrated in Fig. 7(A), the clip clamp member
has a function to detachably clamp the clip member
the medical staff has attached inside the space SSP
clip clamp member 503 includes an operation end por
and a supporting portion 503C. The operation end p
503A is one end portion of the clip clamp member 50
the supporting portion 503C is the other end portio
clip clamp member 503. The supporting portion 503C
the tubular portion where the shaft portion 508A is
though, although not illustrated. In other words,
clamp member 501 and the clip clamp member 503 are
configured to be rotatable around the shaft portion
concentrically in the FR-direction.

[0046]

As illustrated in Fig. 7(A), since the clip clamp
member 503 is disposed next on the right side of th
clamp member 501, the right side surface portion 50
tube clamp member 501 contacts a left side surface
503S of the clip clamp member 503. An engaging pro
501M is formed on the right side surface portion 50
tube clamp member 501, and an engaging recess 503M
on the left side surface portion 503S of the clip ¢
member 503. The engaging projection 501M is engage
engaging recess 503M. The engaging projection 501M

engaging projection 501M form an engagement section

With this configuration, when the tube clamp membe
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501 is lowered in the Z1-direction (PR-direction),
clamp member 503 can be also lowered in the Z1-dire
(PR-direction) together with the tube clamp member
the same time. In contrast, when the tube clamp me
is lifted up in the Z2-direction (FR-direction), th

clamp member 503 is not lifted up in the Z2-directi
direction) and the clip clamp member 503 is release
restriction of the tube clamp member 501.

[0047]

Next, a configuration of the clip member 510 will
described with reference to Figs. 8(A) and 8(B).

Fig. 8(A) is a diagram illustrating a left side
surface of the clip member 510 (downstream side sur
and Fig. 8(B) is a diagram illustrating a right sid
of the clip member 510 (upstream side surface).

As it has been already described, the clip member
is preliminarily attached to the middle portion of
infusion tube 200, and the clip member 510 is detac
attached inside the space SSP of the tube clamp mec
500 in the state illustrated in Figs. 6(A), 7(A) an
Accordingly, the clip member 510 blocks the middle
of the infusion tube 200 and forms a blocking porti
[0048]

However, in the different state illustrated in Fig
6(B), the clip member 510 is not preliminarily atta

the middle portion of the infusion tube 200. There
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clip member 510 is not attached to the space SSP of
clamp mechanism 500. In other words, this is the ¢
the medical staff forgets preliminarily attaching t
member 510 to the middle portion of the infusion tu
for example.

As illustrated in Figs. 8(A) and 8(B), the clip me
510 can be attached inside the space SSP by the med
staff inserting the clip member 510 into the space
Y1-direction, and the clip member 510 is clamped an
the clip clamp member 503. Also, the clip member 5
detached by the medical staff pulling out the clip
510 from the space SSP in a Y2-direction as illustr
Figs. 8(A) and 8(B). The space SSP is the lower po
the clip clamp member 503, and formed on the right
the tube clamp release lever 502.

[0049]

As illustrated in Figs. 6(A) and 6(B), receiving
portions 519, 521 are formed at the lower portion 2
main body 2 in a protruding manner. The receiving
519, 521 and the clip clamp member 503 are configur
receive and hold the lower side, left side, and upp
respectively, of the clip member 510 inserted into
SSP. Further, for example, a guide groove 520 havi
substantially semicircular shape or the like is for
the X-direction at the lower portion 2B of the main

in order to surely guide the infusion tube 200. Th
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groove 520 is formed along the X-direction between
clamp member 501, the receiving portion 521 and the
infusion tube holding unit 55, and can surely hold
position of the infusion tube 200 with respect to t
clamp mechanism 500.
[0050]

Referring back to Figs. 8(A) and 8(B), the clip me
510 includes a fixing portion 511 on a lower portio
and a movable portion 512 on an upper portion side.
fixing portion 511 includes a front end portion 511
end portion 511B, and a tube blocking section 511C.
blocking section 511C is formed between the front e
portion 511A and the rear end portion 511B. The fr
portion 511A is a gripping portion that the medical
grips with the fingers, and the rear end portion 51
inserting end portion into which the clip member 51
inserted in the Y1-direction.

The movable portion 512 illustrated in Figs. 8(A)
8(B) includes a front end portion 512A, a rear end
512B, and a tube blocking section 512C. The tube b
section 512C of the movable portion 512 is formed b
the front end portion 512A and the rear end portion
The front end portion 512A is a gripping portion th
medical staff grips with the fingers. The rear end
512B of the movable portion 512 is continuously for

the rear end portion 511B of the fixing portion 511
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front end portion 512A of the movable portion 512 ¢
rotatably moved in the FR-direction by elastic forc
movable portion 512, centering the rear end portion
the movable portion 512.

[0051]

The tube blocking section 511C and the tube blocki
section 512C illustrated in Figs. 8(A) and 8(B) fac
other, and the middle portion of the infusion tube
preliminarily and detachably passed between the tub
blocking section 511C and the tube blocking section
illustrated in Fig. 8(A), when the movable portion
opened to the fixing portion 511 to expand a space
the tube blocking section 511C and the tube blockin
512C, the middle portion of the infusion tube 200 i
prevented from being squeezed. On the other hand,
movable portion 512 is closed to the fixing portion
narrow the space between the tube blocking section
the tube blocking section 512C as illustrated in Fi
and 8(B), the middle portion of the infusion tube 2
squeezed by forming the blocking portion 200S. As
the medicine is inhibited from flowing through the
tube 200.

[0052]

Next, exemplary operation of the tube clamp mechan

500 in Figs. 7(A) and 7(B) will be described with r

to Figs. 9 to 14.
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When the infusion tube 200 is set at the tube
attachment section 50 of the infusion pump 1 in the
direction (horizontal direction) with the access co
opened as illustrated in Fig. 4, the tube clamp mec
500 in Figs. 7(A) and 7(B) inhibits the medicine fr
flowing through the infusion tube 200. However, wh
access cover 5 is closed, the tube clamp mechanism
Figs. 7(A) and 7(B) can feed the medicine in the T-
through the infusion tube 200. In the following, e
operation of the tube clamp mechanism 500 will be d
Note that the clip member 510 is preliminarily atta
the middle portion of the infusion tube 200 as illu
in Fig. 5.

[0053]

Figs. 9(A) and 9(B) is a diagram illustrating a st
in which the access cover 5 is already opened, and
medical staff has pushed down the tube clamp releas
502 of the tube clamp mechanism 500 to lift up the
clamp member 501 along the FR-direction.

As illustrated in Fig. 9(A), the access cover 5 is
already opened and the operation end portion 502A o
tube clamp release lever 502 is lifted up although
operation end portion 501A of the tube clamp member
the operation end portion 503A of the clip clamp me
adjacent to the the tube clamp member 501 are lower

substantially horizontal state. In other words, si
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tube clamp member 501, the clip clamp member 503 ad
the tube clamp member 501, and the tube clamp relea
502 are positioned close to each other, the tube cl
mechanism 500 is in a closed state.

[0054]

As illustrated in Fig. 9(B), when the medical staf
pushes down the operation end portion 502A of the t
release lever 502 with the fingers in the PR-direct
against force of the second spring 505 illustrated
7(A) and 7(B), the operation end portion 501A of th
clamp member 501 is lifted up in the FR-direction a
force of the first spring 504. When the operation
portion 501A of the tube clamp member 501 is lifted
the FR-direction as described above, the adjacent o
end portion 503A of the clip clamp member 503 is no
up together with the operation end portion 501A of
clamp member 501 and kept in the horizontal state s
S state illustrated in Fig. 9(A). However, the cli
member 503 is released from the tube clamp member 5
becomes a free state in which the clip clamp member
be freely lifted up in the FR-direction.

[0055]

Fig. 10(A) is a diagram illustrating a state in wh
the access cover 5 is opened and the medicine is in
from flowing through the infusion tube 200 by formi

blocking portion 200S on the infusion tube 200 whil
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clip member 510 preliminarily attached to the infus
200 is inserted to the space SSP of the tube clamp
500. Fig. 10(B) is a diagram illustrating a state
the access cover 5 pushes and forcibly lifts up tub
member 501 when the medical staff closes the access
later.

The medical staff sets the infusion tube 200
preliminarily attached with the clip member 510 ill
in Fig. 5 inside the guide groove 520 at the lower
2B of the main body 2 as illustrated in Fig. 10(A)
attaches the clip member 510 inside the space SSP a

Y1-direction. Since the movable portion 512 of the

member 510 is pressed down by the clip clamp member

movable portion 512 is closed to fixing portion 511

[0056]

In this state, the space between the tube blocking

section 511C and the tube blocking section 512C is
as illustrated in Figs. 8(A) and 10(A). Accordingl

tube blocking section 511C and the tube blocking se
512C form the blocking portion 200S at the middle p
the infusion tube 200 by squeezing the middle porti
infusion tube 200. The blocking portion 200S can b
medicine trying to flow through the infusion tube 2
even when the infusion tube 200 and the clip member
set to the tube clamp mechanism 500 with the access

opened, the clip member 510 forms the blocking port
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on the infusion tube 200. Therefore, the medicine
prevented from flowing through the infusion tube 20
[0057]

Next, as illustrated in Fig. 10(B), the medical st
rotates the access cover 5 in the CR-direction and
the lower portion 2B of the main body 2 and the inf
tube 200. When the access cover 5 is closed in the
direction, the access cover 5 forcibly pushes up th
operation end portion 501A of the tube clamp member
the FR-direction against force of the first spring
illustrated in Figs. 7(A) and 7(B). When the opera
portion 501A of the tube clamp member 501 is forcib
up in the FR-direction, the operation end portion 5
the tube clamp release lever 502 is lifted up in th
direction by force of the second spring 505 and ret
an initial state illustrated in Fig. 9(A).

[0058]

At this point, according to the embodiment of the
present invention, the tube clamp member 501 includ
biasing first spring 504, but the clip clamp member
not include a biasing spring as illustrated in Figs

and 7(B).

Considering a comparative example in which the bia

spring is provided in both the tube clamp member 50
clip clamp member 503, strong force is necessary wh
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the clip clamp member 503 against force of the two
along with the closing operation of the access cove
illustrated in the changing states from Fig. 10(A)

10(B).

However, according to the embodiment of the presen

invention, the access cover 5 only have to push up
clamp member 501 just against force of the first sp
of the tube clamp member 501. Therefore, the medic
can close the access cover 5 with relatively small
because the closing operation is to be carried out
against force of the one first spring 504. As a re
access cover 5 can be easily closed.

[0059]

Fig. 11(A) is a diagram illustrating a state in wh
the clip clamp member 503 is also lifted up togethe
lift-up of the tube clamp member 501 in the FR-dire
when the medical staff closes the access cover 5.
is a diagram illustrating a state in which the clip
510 is opened by own elastic force of the clip memb
and releases pressure force to infusion tube 200 to
eliminate the blocking portion 200S formed at the i
tube 200, thereby allowing the medicinal solution t
through the infusion tube 200.

In Fig. 11(A), when the tube clamp member 501
illustrated in Fig. 7(A) is lifted up in the Z2-dir

(corresponding to the FR-direction illustrated in F
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11(A)) while the access cover 5 is completely close

clip clamp member 503 is not lifted up together wit
tube clamp member 501 in the Z2-direction (FR-direc
the same time, and the tube clamp member 501 operat
separately from the clip clamp member 503. Accordi
rotation of the clip clamp member 503 is not restri

the tube clamp member 501, and the clip clamp membe
freely rotate in the FR-direction. This is caused

the engaging projection 501M illustrated in Fig. 7(
disengaged from the engaging recess 503M, and the c
member 503 is released from restriction by the tube
member 501 and the clip clamp member 503 can freely
in the FR-direction.

[0060]

Since the clip clamp member 503 can thus freely ro
in the FR-direction with the access cover 5 complet
closed, the front end portion 512A of the movable p
512 of the clip member 510 opens in the FR-directio
elastic deforming force of the movable portion 512
as to separate from the front end portion 511A of t
portion 511 as illustrated in Fig. 11(B). This exp
space between the front end portion 512A of the mov
portion 512 of the clip member 510 and the front en
511A of the fixing portion 511 while the access cov
closed. Therefore, the blocking portion 200S at th

portion of the infusion tube 200 is eliminated. Si

d, the

h the
tion) at
es

ngly,
cted by

r 503 can

because
A)is

lip clamp
clamp

rotate

tate
ely
ortion
n by the
itself so
he fixing
ands the
able
d portion
er5is
e middle

nce the



10

15

20

25

41

blocking portion 200S is eliminated, the infusion t
can feed the medicine.
[0061]

Next, Fig. 12 is a diagram illustrating a state in
which the clip member 510 is going to close the mid
portion of the infusion tube 200 when the medical s
going to open the access cover 5 after completion o
predetermined medicine feeding.

In the case where the medical staff opens the acce
cover 5 in the CS-direction after completion of the
feeding as illustrated in Fig. 12, it is possible t
the state in which the access cover 5 forcibly push
operation end portion 501A of the tube clamp member
illustrated in Fig. 12. Therefore, the tube clamp
rotates and returns in the PR-direction by force of
first spring 505 illustrated in Figs. 7(A) and 7(B)
the tube clamp member 501 thus returns in the PR-di
the operation end portion 503A of the clip clamp me
is also simultaneously pushed down in the PR-direct
the force of the first spring 505 as illustrated in
13(A) and 13(B).

[0062]

Therefore, since the operation end portion 503A of
clip clamp member 503 forcibly pushes down the mova
portion 512 of the clip member 510 in the PR-direct

force of the first spring 504 in Figs. 7(A) and 7(B
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front end portion 512A of the movable portion 512 o
clip member 510 is closed toward the front end port
of the fixing portion 511 in the PR-direction again
elastic force of the movable portion 512 itself.

This narrows the space between the front end porti
512A of the movable portion 512 of the clip member
the front end portion 511A of the fixing portion 51
thereby squeezing the middle portion of the infusio
200 to form the blocking portion 200S. Accordingly
infusion tube 200 cannot feed the medicine. In oth
the infusion pump 1 in Fig. 1 can inhibit feeding b
the infusion tube 200.

As described above, when the medical staff closes
access cover 5, the infusion pump 1 in Fig. 1 can f
medicinal solution through the infusion tube 200 wi
blocking the infusion tube 200. Further, when the
staff opens the access cover 5 after completion of
solution feeding, the medicinal solution can be sur
inhibited from feeding by blocking the middle porti
infusion tube 200 at the infusion pump 1.

[0063]

Next, description will be given by reference to Fi
14(A) and 14(B).

Figs. 14(A) and 14(B) are diagrams illustrating th
the tube clamp mechanism 500 forms the blocking por

at the middle portion of the infusion tube 200 and
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inhibit the medicine from passing through the infus
200 even in the case where the clip member 510 is n
preliminarily attached to the infusion tube 200. A
illustrated in Fig. 5, description will be given fo

in which the medical staff unintentionally attaches
infusion tube 200 unattached with the clip member 5
lower portion 2B of the main body 2 even though the
member 510 is not preliminarily attached to the mid
portion of the infusion tube 200 for some reason, d
from the case where the clip member 510 is prelimin
attached to the middle portion of the infusion tube
[0064]

Fig. 14(A) is a diagram illustrating a state in wh
the infusion tube 200 is attached and the access co
completely closed. While the access cover 5 is clo
tube clamp member 501 is pushed up in the FR-direct
the access cover 5 against force of the first sprin
illustrated in Figs. 7(A) and 7(B). Therefore, the
blocking section 501B of the tube clamp member 501
separated from the middle portion of the infusion t
Accordingly, the middle portion of the infusion tub
not squeezed. Therefore, the infusion tube 200 can
medicine.

[0065]

On the other hand, when the medical staff opens th

access cover 5 from the closed state of the access
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as illustrated in Fig. 14(B), the tube clamp member
released from being pushed by the access cover 5.
the tube clamp member 501 is pushed back in the PR-
by force of the first spring 504. In this manner,
blocking section 501B of the tube clamp member 501
the middle portion of the infusion tube 200 and for
blocking portion 200S. As a result, despite the fa
the clip member 510 is not preliminarily attached t
middle portion of the infusion tube 200, the tube b
section 501B of the tube clamp member 501 surely sq
the infusion tube 200 and forms the blocking portio
when the medical staff opens the access cover 5. T
the medicine trying to flow through the infusion tu
can be surely blocked. When the access cover 5 is
opened, the medicine is prevented from flowing thro
infusion tube 200 even in the case where the clip m
is not attached to the infusion tube 200.
[0066]

As illustrated in Figs. 7(A) and 7(B), the infusio
pump 1 according to the embodiment of the present i
includes the tube attachment section 50 where the i
tube 200 is detachably attached in the horizontal d
the access cover 5 that can close the tube attachme
section 50 in an openable manner, and the tube clam
mechanism 500 disposed at the tube attachment secti

configured to clamp and block the middle portion of

501 is
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infusion tube 200.

When the access cover 5 is opened, the tube clamp
mechanism 500 closes the clip member 510 preliminar
attached at the middle portion of the infusion tube
forms blocking portion 200S on the infusion tube 20
clip member 510, and when the access cover 5 is clo
tube clamp mechanism 500 opens the clip member 510
eliminates the blocking portion 200S formed at the
tube 200. Thus, when the access cover 5 is opened,
clamp mechanism 500 disposed at the tube attachment
50 closes the clip member 510 preliminarily attache
middle portion of the infusion tube 200 and forms t
blocking portion 200S at the infusion tube 200 by t
member 510, and when the access cover 5 is closed,
clamp mechanism 500 opens the clip member 510 and e
the blocking portion 200S formed at the infusion tu
With this configuration, in the case where the acce
5 is still opened even after the infusion tube 200
attached to the infusion pump 1, the medicine is pr
from freely flowing through the infusion tube 200,
the case where the access cover 5 is closed, the me
solution can be passed through the infusion tube 20
thereby achieving to feed the medicinal solution sa
[0067]

The tube clamp mechanism 500 includes the base mem

506, clip clamp member 503, tube clamp member 501,

iy

200 and
0 by the
sed, the
and
infusion
the tube
section
d to the
he

he clip
the tube
liminates
be 200.
Ss cover
is
evented
and in
dicinal
0,

fely.

ber

and tube



10

15

20

25

46

clamp release lever 502.

The clip clamp member 503 is rotatably mounted on
base member 506 and clamps the clip member 510. In
where access cover 5 is opened, the clip clamp memb
the clip member 510, thereby forming the blocking p
200S at the infusion tube 200. The tube clamp memb
rotatably mounted on the base member 506. In the ¢
the access cover 5 is opened, the blocking portion
formed at the infusion tube 200 by pushing the clip
member 503 and closing the clip member 510, and in
where the access cover 5 is closed, the blocking po
200S formed at the infusion tube 200 is eliminated
opening the clip member 510 because pushing operati
clip clamp member 503 is released by being pushed b
access cover 5. The tube clamp release lever 502 i
rotatably mounted on the base member 506. When the
clamp release lever 502 is pushed by a user, the cl
member 503 is made to clamp the clip member 510 by
up the tube clamp member 501 in a direction away fr
infusion tube 200 to achieve to push up the clip cl
member 503. With this configuration, the blocking
200S can be formed at the infusion tube 200 by clos
clip member 510 if only provided with the tube clam
501, clip clamp member 503, and tube clamp release
Therefore, the medicine can be prevented from freel

through the infusion tube 200 in the case where the
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cover 5 is still opened even though the infusion tu
attached to the infusion pump 1.

[0068]

The tube clamp member 501 forms the blocking porti

200S by pressing the middle portion of the infusion
in the case where the access cover 5 is opened when
member 510 is not preliminarily attached to the mid
portion of the infusion tube 200. When the access
closed, the tube clamp member 501 eliminates the bl
portion 200S by separating itself from the infusion
With this configuration, even in the case where the
member 510 is not preliminarily attached to the mid
portion of the infusion tube 200, for example, in t
where the user forgets preliminarily attaching the
member 510 to the middle portion of the infusion tu
the blocking portion 200S can be formed by pressing
middle portion of the infusion tube 200 in the case
the access cover 5 is opened. Therefore, in the ca
the access cover 5 is still opened, the medicine ca
prevented from freely flowing through the infusion
[0069]

The engagement section 579 illustrated in Figs. 7(
and 7(B) engages the tube clamp member 501 with the
clamp member 503 so as to be integrally rotated in
of operating in a direction close to the infusion t

and disengages the tube clamp member 501 from the c
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member 503 to release the clip clamp member 503 fro
restriction of the tube clamp member 501 in the cas
operating in a direction away from the infusion tub

With this configuration, the engagement section dis

the tube clamp member 501 from the clip clamp membe

can release the clip clamp member 503 from restrict
the tube clamp member 501 in the case of operating
direction away from the infusion tube 200. Therefo
clip member 510 can be easily attached and clamped
clip clamp member 503.

[0070]

Additionally, the spring 504 for biasing the tube
clamp member 501 toward the infusion tube 200 is pr
and the tube clamp member 501 is separated from the
tube 200 against force of the spring 504 when the t
release lever 502 is pushed by the user. With this
configuration, when the tube clamp release lever 50
pushed by the user, the tube clamp member 501 is se
from the infusion tube 200 against force of the spr
thereby disengaging the tube clamp member 501 from
clamp member 503 and achieving to release the clip
member 503 from restriction of the tube clamp membe
Accordingly, the clip member 510 can be easily atta
clamped to the clip clamp member 503 without being
by the tube clamp member 501 biased toward the infu

200.
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[0071]

The display unit 3 that displays information, and
operation panel 4 including operating buttons are d
at the upper portion of the main body of the infusi
and the tube attachment section 50 and the access ¢
are disposed at the lower portion of the main body
infusion pump 1. With this configuration, the medi
can feed the medicinal solution, confirming the inf
of the display unit 3 at the upper portion of the m
and further can operate the operating button at the
operation panel 4, confirming the information of th
unit 3 at the upper portion of the main body. The
tube 200 can be attached by opening the access cove
the lower portion of the main body.

[0072]

Note that the present invention is not limited to
above-described embodiment, and various modificatio
made without departing from the scope of the follow
claims.

As illustrated in Fig. 2, the infusion tube 200 is
horizontally disposed at the tube attachment sectio
the right side is the upstream side of the medicina
solution and the left side is the downstream side o
medicinal solution when a person faces the tube att
section. However, not limited thereto, the infusio

may also be disposed in a slightly tilting manner s
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the upstream side becomes slightly higher than the
downstream side although being horizontal at tube a
section 50. According to the present invention, th
horizontal direction in which infusion tube 200 is
includes the horizontal direction and the direction
tilted from the horizontal direction.

The respective components recited in the above-
described embodiment may be partly omitted or suita

combined in a manner different from above.

Reference Signs List

[0073]

1 Infusion pump

2 Main body portion (or Main body)
3 Display unit

4 Operation panel

5 Access cover (or Door)

50 Tube attachment section

200 Infusion tube

200S Infusion tube blocking portion
500 Tube clamp mechanism

501 Tube clamp member

502 Tube clamp release lever
503 Clip clamp member

510 Clip member

579 Engagement section
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CLAIMS

1. An infusion pump configured to feed a medicine t
patient by using an infusion tube, comprising:

a tube attachment section to which the infusion tu
is detachably attached;

an access cover that closes the tube attachment
section in an openable manner; and

a tube clamp mechanism provided at the tube attach
section and configured to clamp and block a middle
of the infusion tube, wherein, in the case where th
cover is opened, a blocking portion is formed at th
infusion tube by the clip member by closing the cli
preliminarily attached to the middle portion of the
tube, and in the case where the access cover is clo
blocking portion formed at the infusion tube is el
by opening the clip member, and

the tube clamp mechanism includes:

a base member;

a clip clamp member rotatably mounted on the base
member and configured to clamp the clip member, whe
the case where the access cover is opened, the bloc
portion is formed at the infusion tube by closing t
member;

a tube clamp member rotatably mounted on the base

member, wherein, in the case where the access cover
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opened, the blocking portion is formed at the infus
by closing the clip member by pressing the clip cla
and in the case where the access cover is closed, t
blocking portion formed at the infusion tube is el
by the access cover pushing the clip clamp member a
releasing the clip clamp member from being pressed
the clip member; and

a tube clamp release lever rotatably mounted on th
base member, wherein, when the tube clamp release |
pushed by a user, the tube clamp member is pushed u
direction away from the infusion tube to enable the
clamp member to be pushed up, causing the clip memb

clamped by the clip clamp member.

2. The infusion pump according to claim 1, wherein,
the case where the access cover is opened when the
member is not preliminarily attached to the middle

of the infusion tube, the tube clamp member presses
middle portion of the infusion tube and forms the b
portion, and in the case where the access cover is

the tube clamp member is separated from the infusio

and eliminates the blocking portion.

3. The infusion pump according to claim 2, comprisi
engagement section configured to engage the tube cl

member with the clip clamp member so as to be integ
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rotated in a case of operating in a direction close
infusion tube, and disengage the tube clamp member
clip clamp member to release the clip clamp member
restriction of the tube clamp member in a case of o

in a direction away from the infusion tube.

4. The infusion pump according to claim 3, wherein
spring for biasing the tube clamp member to the inf
tube is provided, and when the tube clamp release |
pushed by the user, the tube clamp member is separa

the infusion tube against force of the spring.

5. The infusion pump according to claim 4, wherein
display unit configured to display information, and
operation panel provided with operating buttons are
on an upper portion of a main body of the infusion

the tube attachment section and the access cover ar

disposed on a lower portion of the main body of the

pump.
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