
1 DESCRIPTION CASSETTE FOR FLUID INFUSION PUMP Technical Field The present
invention relates to a cassette mounted to  part of a flexible fluid
infusion tube and installed in a  fluid infusion pump. Background Art A
cassette for a fluid infusion pump of this type is  simply mounted to part
of a fluid infusion tube and installed  in a predetermined position of a
fluid infusion pump to allow  an infusion by the fluid infusion pump (for
example, see  Japanese Patent Laid-Open No. 2001-218841). In such a fluid
infusion pump, because the cassette is  detachable from the fluid infusion
pump, operations are  sometimes performed such that various settings of
the fluid  infusion pump are made while a temporary infusion by free  fall
is performed in an emergency, and then the cassette is  rapidly installed
in the fluid infusion pump to switch to  an infusion by the fluid infusion
pump. At this time, operations have to be rapidly performed  such that,
for example, air bubbles in the fluid infusion  tube are manually drawn
out in a free flow state, immediately  thereafter, the fluid infusion tube
is connected to a fluid  infusion tube connected to a human body in an
anti-free flow  state, and then an infusion is started in a free flow
state. 2 



In order to address such a situation, the conventional  cassette for a
fluid infusion pump has a clamp member that  presses part of the fluid
infusion tube by bias of a coil  spring, and also has a key member that
locks the clamp member  in a position for releasing pressing on the fluid
infusion  tube. When the key member locks the clamp member, the clamp
member releases the pressing on the fluid infusion tube against  the bias
of the coil spring. When the key member unlocks the  clamp member, the
clamp member presses the fluid infusion  tube by the bias of the coil
spring. Thus, the key member  locks the clamp member to enter a free flow
state, and the  key member unlocks the clamp member to enter an anti-free
flow state. However, the key member locks the clamp member against  a
biasing force of the coil spring, and thus a relatively  large biasing
force is always applied in a return direction  (a clamping direction by
the clamp member). This may cause  the key member to be detached from a
lock position of the  clamp member when a vibration or an impact is given
to the  cassette during, for example, an infusion by free fall in  an
emergency, to accidentally block the fluid infusion tube. The clamp member
and the key member are components  separate from the cassette and movably
held by the cassette,  thus wear or the like may cause a breakage or a
malfunction,  and a long period of use may prevent a smooth infusion.
Further,  components are large in number to require a complicated
assembly process during manufacturing, thus increasing costs. 



3 In order to eliminate such inconvenience, the invention  has an object
to provide a cassette for a fluid infusion pump  that can reliably switch
between a free flow state and an  anti-free flow state and easily address
an infusion by free  fall, and has extremely small number of components
and causes  few malfunctions. Disclosure of the Invention The invention
provides a cassette for a fluid infusion  pump mounted to part of a
flexible fluid infusion tube and  installed in a fluid infusion pump that
causes a peristaltic  movement in the fluid infusion tube, characterized
by including: a housing; at least a pair of tube support portions  that
support the fluid infusion tube in communication with  the housing; a tube
exposing portion that holds part of the  fluid infusion tube in an exposed
manner so as to cause the  peristaltic movement between the tube support
portions; and  a clamp portion that releasably clamps the other part of
the  fluid infusion tube to block a liquid flow in the fluid infusion
tube, wherein the clamp portion has a pressing portion provided  so as to
be diametrically pressed on the fluid infusion tube,  a biasing member
that biases the pressing portion in a pressing  direction on the fluid
infusion tube, and a pressing release  portion that releases pressing by
the pressing portion by  a pressing operation against a biasing direction
of the biasing  member, and the biasing member is provided in the housing
movably between a position for biasing the pressing portion,  



and a position for retracting orthogonally to a biasing 4 direction on the
pressing portion to release bias on the  pressing portion. According to
the invention, the bias on the pressing  portion by the biasing member
causes the pressing portion  to press the fluid infusion tube to be
crashed and blocked,  thus reliably preventing an accidental flow of a
drug solution  in the fluid infusion tube. The simple pressing operation
of the pressing release portion allows the release of the  pressing on the
fluid infusion tube by the pressing portion,  thus allowing temporary
release of clamping during an operation such as drawing of air bubbles.
This allows rapid  formation of a free flow state only when necessary such
as  when air bubbles are manually drawn out of the fluid infusion  tube.
Further, movably providing the biasing member allows  the formation of the
free flow state not only when the pressing  release portion is pressed but
also when the biasing member is moved to a position for releasing the bias
of the pressing  portion. Specifically, for example, when an infusion by
free  fall is performed in an emergency, the biasing member is  retracted
orthogonally to the biasing direction on the  pressing portion to cause
the pressing portion to release  the pressing on the fluid infusion tube
without any biasing  force applied from the biasing member. This allows
the free  flow state to be more reliably kept as compared with the case  



where the pressing on the fluid infusion tube is released  against the
biasing force with the biasing force applied as  is conventional, and more
reliably avoids returning to an 5 anti-free flow state by a vibration or
an impact. Besides,  for example, moving the biasing member to the
position for  releasing the bias on the pressing portion when not in use
such as when shipped can prevent permanent deformation of  the fluid
infusion tube in the clamp portion into a crushed  state. In the
invention, the pressing portion is provided on  a tip of a first arm
having a base joined to the housing and  swingably extending toward the
fluid infusion tube, the  pressing release portion is provided on a tip of
a second  arm having a base joined to the housing and swingably extending
toward the fluid infusion tube in parallel with the first  arm of the
pressing portion, the biasing member is a leaf  spring and provided
movably along the first arm between a  biasing position for abutting on
the pressing portion to bias  the pressing portion and a biasing release
position for  releasing abutment on the pressing portion to release
pressing  on the fluid infusion tube by the pressing portion, and the
first arm has a cam portion that slidingly contacts the biasing  member
when the biasing member moves from the biasing release  position to the
biasing position to swing the first arm in  a direction of pressing the
pressing portion on the fluid  infusion tube. 



The pressing portion is joined to the housing via the  first arm, the
pressing release portion is joined to the housing  via the second arm, and
thus the pressing portion and the  pressing release portion are operated
by swings of the first  arm and the second arm. This allows operations of
the pressing 6 portion and the pressing release portion in little contact
with the housing, thus reducing wear of the pressing portion  and the
pressing release portion and preventing a malfunction  caused by the wear.
Further, simply moving the biasing member from the  biasing release
position to the biasing position allows a  smooth swing of the first arm
via the cam portion in a pressing  direction on the fluid infusion tube,
and allows extremely  easy formation of a biasing state of the pressing
portion. In the invention, the housing can be divided into a first  side
half having the pressing portion orthogonally to a longitudinal direction
of the fluid infusion tube supported  via the tube support portion, and a
second side half having  the pressing release portion, and the first side
half and  the second side half are integrally connected via an engagement
portion where the first side half and the second side half  engage each
other. Specifically, when the cassette is assembled, the fluid  infusion
tube is held between the first side half and the  second side half, and
the first side half and the second side  half are connected to easily form
the housing. The pressing  



portion is joined to the first side half, and the pressing  release
portion is joined to the second side half, thus  extremely reducing the
number of components, allowing easy  assembly, and reducing production
costs. Brief Description of the Drawings 7 Fig. 1 illustrates a state of
use of a cassette according  to an embodiment, Fig. 2 is an illustrative
side view of one  side of the cassette, Fig. 3 is an illustrative side
view  of the other side of the cassette, Fig. 4(a) illustrates an  inner
surface side of a first side half of a disassembled  cassette, Fig. 4(b)
illustrates an inner surface side of a  second side half of the
disassembled cassette, Fig. 5 illustrates a shape of a biasing member, and
Fig. 6 illustrates  an operation of a clamp portion. Best Mode for
Carrying out the Invention An embodiment of the invention will be
described with  reference to the drawings. As shown in Figure 1, a
cassette 1 according to the  embodiment is mounted to part of a flexible
fluid infusion  tube 2, and inserted into an insertion slit 4 of the fluid
infusion pump 3 and completely installed in the fluid infusion  pump 3.
The fluid infusion pump 3 has an unshown peristaltic  unit including a
plurality of fingers that cause a peristaltic  movement in the fluid
infusion tube 2 supported by the cassette 1. The cassette 1 has a housing
5 made of synthetic resin  



as shown in Figures 2 and 3. The housing 5 includes a first  side half 6
shown in Figure 4(a) and a second side half 7  shown in Figure 4 (b)
having a shape corresponding to the first  side half 6, and a plurality of
locking nails 8 provided on  a periphery of the first side half 6 and
locking holes 9 provided 8 on a periphery of the second side half 7 are
engaged with  each other and integrally connected. The housing 5 has a
plurality of tube support portions  10 as shown in Figures 2 and 3. The
tube support portions  10 support the fluid infusion tube 2 so as to hold
it  therebetween when the first side half 6 and the second side  half 7
are connected. The housing 5 also has a first tube exposing portion  11
that exposes part. of the fluid infusion tube 2 in a position
corresponding to the peristaltic unit of the fluid infusion  pump, a clamp
portion 12 that clamps the other part of the  fluid infusion tube 2, and a
grip portion 13 that protrudes  from part of the housing 5. Further, a
second tube exposing  portion 14a and a third tube exposing portion 14b
are provided  adjacent to the clamp portion 12. The second tube exposing
portion 14a is provided in a  position corresponding to an unshown
blocking sensor provided  in the fluid infusion pump, and at the second
tube exposing  portion 14a, the blocking sensor can sense a liquid flow
stop  state in the fluid infusion tube 2 caused by bending of the  fluid
infusion tube 2 or blocking with a needle. The third  



tube exposing portion 14b is provided in a position corresponding to an
unshown air bubble sensor provided in  the fluid infusion pump, and at the
third tube exposing portion  14b, the air bubble sensor can sense air
bubbles moving in  the fluid infusion tube 2. The clamp portion 12 has, as
shown in Figure 2, a below  described leaf spring 15 made of metal as a
biasing member, 9 and a pressing portion 16 that is pressed on the fluid
infusion  tube 2 by bias of the spring 15. As shown in Figure 4(a),  the
pressing portion 16 is provided integrally with the first  side half 6 of
the housing 5 via a first arm 17. The first  arm 17 can swing by elastic
bending thereof. The clamp portion 12 has a pressing release portion 18
facing the pressing portion 16 as shown in Figure 3. As shown  in Figure
4(b), the pressing release portion 18 is provided  integrally with the
second side half 7 of the housing 5 via  a second arm 19. The second arm
19 is extended in parallel  with the first arm 17, and can swing by
elastic bending thereof .  As shown in Figures 6 (a) to 6 (c) , the
pressing release portion  18 is bent into a II shape so as to house the
fluid infusion  tube 2, and a tip thereof abuts against the pressing
portion 16. As shown in Figure 5(a), the spring 15 is bent into a
substantial H shape so that a first extending portion 20 and  a second
extending portion 21 face each other via a joining  portion 22. This
causes a biasing force in a direction of  



the first extending portion 20 moving close to the second  extending
portion 21. The second extending portion 21 has  a pair of extending
portions 23 extending in parallel as shown  in Figure 5(b) . The first
extending portion 20 of the spring  15 abuts on the pressing portion 16 to
bias the pressing portion  16 as shown in Figures 2 and 6 (a) . The second
extending portion  21 of the spring 15 applies no pressing force to the
pressing  release portion 18, because the pressing release portion 18  is
placed between the pair of extending portions 23. As shown - 10  in Figure
3, the extending portions 23 abut against a pair  of stepped portions 24
formed along and on both sides of the  pressing release portion 18 and the
second arm 19, and receive  the bias of the first extending portion 20 of
the spring 15  to reliably cause the biasing force of the first extending
portion 20. Further, as described below, the spring 15 is  movable along
the first arm 17 in the clamp portion 12.  Specifically, as shown in
Figure 6(c), the spring 15 can be  slid in a direction orthogonal to a
biasing direction on the  pressing portion 16. When the spring 15 is slid
to a position  for biasing the pressing portion 16, the first extending
portion 20 of the spring 15 moves along a cam portion 25 provided  on the
first arm 17, thus allowing smooth formation of a state  of biasing the
pressing portion 16 as shown in Figure 6 (a). Figure 6 (a) shows a
clamping state of the fluid infusion  tube 2 in the clamp portion 12. At
this time, the first  extending portion 20 of the spring 15 biases the
pressing  



portion 16, and the pressing portion 16 crushes the fluid  infusion tube 2
to block a flow of a drug solution in the  fluid infusion tube 2 (an
anti-free flow state). This can  prevent a rapid flow of the drug solution
in the fluid infusion  tube 2, for example, when the cassette 1 is
detached from  the fluid infusion pump 3 as shown in Figure 1. When the
cassette 1 is installed in the fluid infusion pump 3, unshown  pressing
means provided in the fluid infusion pump 3 presses  the pressing release
portion 18, thus as shown in Figure 6 (b) ,  the pressing on the fluid
infusion tube 2 by the pressing  portion 16 is released against the bias
by the spring 15, - 11  and the fluid infusion tube 2 is housed in the II
shaped pressing  release portion 18, thus allowing an infusion by the
fluid  infusion pump 3 (a free flow state). Further, for example, air
bubbles are sometimes manually  drawn out before the cassette 1 is
installed in the fluid  infusion pump 3, and at this time, manually
pressing the  pressing release portion 18 allows a temporary flow of the
drug solution in the fluid infusion tube 2 as shown in Figure  6(b).
Further, when an infusion by free fall is performed  without the fluid
infusion pump 3 in an emergency, the spring  15 is slid to the position
for releasing the bias on the pressing  portion 16 as shown in Figure
6(c). This causes the pressing  on the fluid infusion tube 2 by the
pressing portion 16 to  be released, and allows a smooth infusion by free
fall. At  



this time, the bias of the spring 15 is not applied to the  pressing
portion 16, thus reliably preventing the fluid  infusion tube 2 from being
accidentally pressed again by a  vibration or an impact. The pressing
release state shown in  Figure 6(c) when the cassette 1 is shipped or
stored for a  long period of time can reliably prevent permanent
deformation  of the fluid infusion tube 2 into a crushed state, and also
prevent the fluid infusion tube 2 from being accidentally  pressed by the
vibration or the impact when the cassette 1  is shipped or transported.
Industrial Applicability - 12  The invention is simplymounted to part of a
fluid infusion  tube and installed in a predetermined position of a fluid
infusion pump to allow an infusion by the fluid infusion pump,  and also
easily address an infusion by free fall. - 13  CLAIMS  1. A cassette for a
fluid infusion pump mounted to part  of a flexible fluid infusion tube and
installed in a fluid  infusion pump that causes a peristaltic movement in
the fluid  infusion tube, comprising: a housing; at least a pair of tube
support portions for supporting  the fluid infusion tube in communication
with said housing;  a tube exposing portion for holding part of the fluid
infusion tube in an exposed manner so as to cause the 



peristaltic movement between the tube support portions; and  a clamp
portion for releasably clamping the other part  of the fluid infusion tube
to block a liquid flow in the fluid  infusion tube, wherein said clamp
portion comprising a pressing portion  provided so as to be diametrically
pressed on the fluid infusion  tube, a biasing member for biasing said
pressing portion in  a pressing direction on the fluid infusion tube, and
a pressing  release portion for releaseing pressing by said pressing
portion by a pressing operation against a biasing direction  of said
biasing member, wherein said biasing member is provided  in said housing
movably between a position for biasing said  pressing portion, and a
position for retracting orthogonally  to a biasing direction on said
pressing portion to release  bias on said pressing portion. 2. The
cassette for a fluid infusion pump according to claim  1, wherein said
pressing portion is provided on a tip of a - 14  first arm having a base
joined to the housing and swingably  extending toward said fluid infusion
tube; said pressing release portion is provided on a tip of  a second arm
having a base joined to the housing and swingably  extending toward said
fluid infusion tube in parallel with  the first arm of said pressing
portion; said biasing member comprises a leaf spring and provided  movably
along said first arm between a biasing position for  abutting on said
pressing portion to bias said pressing portion  



and a biasing release position for releasing abutment on said  pressing
portion to release pressing on the fluid infusion  tube by said pressing
portion; and said first arm comprises a cam portion slidingly  contacting
said biasing member when the biasing member moves  from the biasing
release position to the biasing position  to swing said first arm in a
direction of pressing said pressing  portion on the fluid infusion tube.
3. The cassette for a fluid infusion pump according to claim  1 or 2,
wherein said housing can be divided into a first side  half having said
pressing portion orthogonally to a  longitudinal direction of the fluid
infusion tube supported  via said tube support portion, and a second side
half having  said pressing release portion, and the first side half and
the second side half are integrally connected via an engagement  portion
where the first side half and the second side half  engage each other. 




