*23 MARCH 2007 - 1 DESCRIPTION CASSETTE FOR FLUI D | NFUSI ON PUWP
Technical Field The present invention relates to a cassette nounted to
part of a flexible fluid infusion tube and installed in a BNARCH A si on
punp. Background Art A cassette for a fluid infusion punp of this type is
sinply nounted to part of a fluid infusion tube and installed in a
predeterm ned position of a fluid infusion punp to allow an infusion by
the fluid infusion punp (for exanple, see Japanese Patent Lai d-Open No.
2001-218841). In such a fluid inf DESERIPEZPN because the cassette is
detachable fromthe fluid infusion punp, operations are sonetimes
performed SASKEITE FOR F3YSDs SNFUSJONoPUMFe fluid infusion punp are nade
while a tenmporary infusion by free fall is perforned in an energency, and
then the cassette is rapidly installed in the fluid infusion punp to
switch to _an_infusiaon hy the fluid infusion punp. At this tinme, operations
have to be ' ipg such that, for exanple, air bubbles in the

fluid f b d f fl
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| nfusi on t ?— C%'}“?a%ﬁ ;{1%&% Qf‘i‘E&g *19&* '1Bna‘Eu%%t anla §hsthi¥eaStal & and
then an infusion’is started 1n a'tree

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 £luid 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.



"23 MARCH 2007 2 In order to address such a situation, the conventi onal
cassette for a fluid infusion punp has a clanp nenber that presses part of
the fluid infusion tube by bias of a coil spring, and al sc?3H¥R_RGHE

menber that |ocks the clanp nenber in_a position for releasing pressing on
the fluid infusion tube. Wen the kéyzrrénber | ocks the clanp nenber, the
clanp nenber rel eases the pressing on the fluid infusion tube against the
bias of the coil spring. Wen the key nenber unlocks the clanp nenber, the
cl anp nmenber prE&ssesdéhetd adidteissi sachna dithmthor héhlel eenvénthenadi |
spring. Thus, the key nmenber |ocks the clanp nenber to enter a free flow
st at e, and cassetitey foanbefluhdotifushen gump hasmizecliampemembeanthati - fr ee

fl ow state. However, the key nenber | ocks the cla menber agai nst a

bi asi ng f oP&@sgest Pardoiof &hei Aduidndnfygdon itubgt byebyjas| afga BPadi ng
force is always applied in a return direction ga clanping direction by the

cl anp nmenb&PFinthi andBAlSRNaE 2 KeY RePLREMAL docks Hhe &R PPBRPE | ock
Casset o ddm AqPorbFiBRatat crelenrHia e iAAY i the FERA 4RFuRePBoncy, to
merber ar e ShRsonBRER TS Kev. pERBEE T pkS Enel 4T b RIS a5y RirhED, The
e ey Ay S eled 5o BeKBoRY SEURE chuReRIARA G BRSO
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 £luid 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 longperiod of usemayprevent a smooth infusion. Further,
components are large in number to require a complicated

assembly process duringmanufacturing, thusincreasingcosts.



*conponents are large in nunber to require a conplicated assenbly process
duri ngmanuf act uri ng, thus increasing costs. 23 MARCH 2007 - 3 1n order to
el i minate such inconveni ence, the invention has an object BMMRNYY a
cassette for a fluid infusion punp that can reliably switch between a free
flow state and an anti-free flow staté and easily address an infusion by
free fall, and has extrenely small nunber of conponents and causes few
mal functi ons. Disclosure of the Invention The invention provides a cassette
for a fluid infIDAicydemptdpe miri£ck sachaihcoiiveniénae plthe Luvvénthbnsi on
tube and installed in a fluid infusion punp that causes a peristaltic
novenent i hashanfdhjedt vbusraridellaccasbat tetfnnr acfilhid iinfolsidnmnpump

housi ng; at |east a pair of tube support portions that support the fluid

i nfusi on t tbati ganomeddiabdyi swikichhbetweenoastrge flpwbstakpoahdgaporti on
that holds part of the fluid infusion tube in an exposed nmanner so as to
cause the ap&di-§rget fiowpvkatmramnsbenrsddy: addrape an dadiusiqsy byofizeeand a
clanp portion_that_rel easablr?: Jc_l anps .the other_part of the fluid infusion
tube to bl §81a FRYLAF e¥bhehely soadl humber af gﬂmPPﬁﬁBFs\ﬁﬁbq ERHSBRe cl anp

portion has a pressing.portion provided so as to be dianetrically pressed
on the qu%&wiﬁPE PBﬁgﬁﬁﬁgf a bi asi ng nenber that biases the pressing
portion in a pressing direction on the fluid infusion tube, and a pressing
rel ease portion that rel eases pressing by the pressing portion by

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 f£luid 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
fluidinfusion tube toblockaliquidflowin the fluidinfusion
tube, wherein the clamp portionhas apressingportionprovided
so as to be diametrically pressed on the fluid infusion tube,
ablasingmember that biases the pressingportion in apressing
direction on the fluid infusion tube, and a pressing release
portion that releases pressing by the pressing portion by
apressingoperationagainstablasingdirectionof thebiasing
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



"apressing operation against a biasing direction of the biasing menmber, and
the biasing nenber is provided in the housing novably between a p05|t|on
for biasing the pressing portion, and a position for retra¥ 2007
orthogonally to a biasing 23 MARCH 2007 - 4 direction on the pressing
portion to rel ease bias on the pres§iﬁg'portion. According to the

I nvention, the bias on the pressing portion by the biasing nenber causes
the pressing portion to press the fluid infusion tube to be crashed and

bl ocked, tAunectdbinabhy theepeekisiggapoatdiote ricalreflleaseobimsdiong tha uti on

in the fluid infusion tube. The sinple pressing operation of the pressing
rel ease poptressialg pastilea.rel ease of the pressing on the fluid infusion
tube by the pressing portion, thus allow ng tenporary release of clanping
during an opera¢rordinghtastheaknvigntioni r thabbias. orhtbeapre@singpi d
formation of a free flow state only when necessary such as when air
bubbl es ar OF&AQR PY BP&mﬁiéﬁﬁnSfmﬁﬁBeFlEPBSPﬁfﬁgﬁoBreﬁﬁbﬁg rOFEtheRn,

novabl y prOV|d|n t he format e free flow

state not &RIPT %ﬁ?ﬁ@iﬂ%swg _@HEE borke Srasheg é@eBEBGF edrso when
(he b asir -%ﬁiﬂ%@é%@%ﬁ@ﬁ PP N XN
o om0 ed A B REL g ELEREAH

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



‘pressing portion to cause the pressing portion to release the pressing on
the fluid infusion tube wi thout any biasing force applied fronlthe b|a5|ng
menber. This allows the free flow state to be nore reliab

conpared with the case where the presglng on the fluid infusion tube S
rel eased against the biasing force wi?h the biasing force applied as is
conventional, and nore reliably avoids returning to an 23 MARCH 2007 5
anti-free flow state by a vibration or an inpact. Besides, for exanple,
novi ng t he anitdsifrgenEhberstatée ey posibrahiboror razl dapaedt .t hBebideson t he
pressing portion when not in use such as when shipped can prevent

per manent defroexampde . ofoving theibiasingimembemhda khehposiadpnperi on into
a crushed state. In the invention, the pressing portion is provided on a
tip of a fFﬁé@aéﬂﬁﬂhébpnglasb%%et?QnDRﬁFﬁkﬂQtRQHﬁiﬂﬂ|ﬂ?e@h&°ts%PnQ§BIy
extending toward the fluid infusion tube, the pressing_release portion is
provi ded ofYSty A§ When sbdprgd SPH1H&?Yﬁ@taPS£QéHFBFn@ﬂfPEmPﬁé°H08§|ng and
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and prOV|d% vany along the first arn1betmeen a biasing position for
abutting o 3 pressing portion to blas t he preSS|ng portion and a

bi asi ng rel ease;Rogj i lH I he Brevilgea Bgartion to
rel ease pressmgH gn t#éyéﬁﬁﬁ%ﬁi S|on tu %nbresg?ngiportlon and

t he 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
armhaving 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 bilasing release position for
releasing abutment on the pressingportion torelease pressing
on the fluid infusion tube by the pressing portion, and the
first armhas a camportion 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
firstarm, thepressingreleaseportionis joined to thehousing
via the second arm, and thus the pressing portion and the
pressing release portion are operated by swings of the first

armand the secondarm. Thisallowsoperations of the pressing



*first armhas a camportion that slidingly contacts the biasing nenber
when the biasing nenber noves fromthe biasing release position to the

bi asi ng position to swing the first armin a direction of {rAREHE0G7he
pressing portion on the fluid infusion tube. The pressing portion is
joined to the housing via the first-aPm the pressing rel ease portion is
j oi nedt ot hehousing via the second arm and thus the pressing portion and
the pressing release portion are operated by swings of the first arm and
t he secondpatttiohhaadathevpregseing imsleade iportiicaas i@ 123 1ABGHtAGR7 - 6
portion and the pressing release portion in little contact wth the

housi ng, t Wwd<hr thiediousnanr thhsthedweilng iweppoft e prass ingepprédonng

rel ease portion and preventing a nmal function caused by the wear. Further,
si npl y noviand thepessing reidage poshilohandbrevagtinganmalfusction to t he
bi asing position allows a smooth swing of the first armvia the cam
portion i ncausedsdynghedwedst-i on on the fluid infusion tube, and all ows
extrenely easy_formation of_a biasing state o essingmportion. In

the invention, FHEthﬁﬁsiﬁﬁmééﬁ Baving; thg Pﬁfﬁiaépgﬁggérsfﬁ_ h&Pf havi ng
e 2 oo §8 8050 9,20 I0BRREL Kl B cpLoBTbyTBEaTuAER' h93cgt B, L1 ¢
! i BFE5T ROuE185¢ A L B S g5 ) e lihnd the
direction on the fluid infusion tube, and allows extremely
easy formation of a blasing 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 £luid 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 secondsidehalf are integrally connectedviaanengagement
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



‘portion where the first side half and the second side half engage each
other. Specifically, when the cassette is assenbled, the fluid infusion
tube is held between the first side half and the second siJdREH 200ng t he
first side half and the second side half are connected to easily formthe
housi ng. The pressing portion is jorndd-to the first side half, and the
pressing release portion is joined to the second side half, thus

extrenely reducing the nunber of conponents, allow ng easy assenbly, and

reduci ng productign cosiGstBates desate Wi a8e ¥f hlvadyeamiegecdzayAgCH 2007
7 Fig. 1 illustrates a state of use of a cassette according to an

enbodi nent tofFag.embodiment ) FUgf.r atiy amiddusteratdireostde svikw aff bhe
cassette, Fig. 3 is anillustrative side view of the other side of the
cassette, Fige 4fathel cassestes EAg.i 3nds anrflddustrdtive aifier yiewi de hal f
of a disassenbled cassette, Fig. 4(b) illustrates an inner surface side of
a second $fdéhpapther side dﬁfsﬁ §eﬂ®$%ﬁt‘éass%¥§ e,4(@)gildusitnates ahes a

shape of a biasing nenber, trates an operation of a clanp
porti on. é@PeWb&@I¢@F3C§FF?|H§ éufiFﬁé Fﬁ@@nPP&ﬁ af anddapFERMPALSG: he

I nvention wll r|b g refe ence to the dr zpomn I n

Figure 1, £%8 gacg PSA %81?6‘:??% e%ojdf%tsqr?grﬁﬁ%rﬁjéﬁf fart of a

erX|bIe'fg@é%n Qf%eoﬁalf of the disassembled cassette, Fig. 5
illustrates a shape of abliasingmember, andFig. 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 aplurality 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

aperipheryof thefirst sidehalf 6 and lockingholes 9 provided



"tube 2, and inserted into an insertion slit 4 of the fluid infusion punp 3
and conpletely installed in the fluid infusion punp 3. The fluid infusion
punp 3 has an unshown peristaltic unit including a plural iBMARCH2Mer s
that cause a peristaltic novenent in the fluid infusion tube 2 supported
by the cassette 1. The cassette 1 hésaa'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 commespeediipheny bife thier secoaddsifel ha@f dndra phgagleid widh | ocki ng
nails 8 provided on a periphery of the first side half 6 and | ocki ng hol es
9 provi ded eahviirtbier2 @A igtegrad Lyecopm@ctesf. t he second side half 7 are
engaged with each other and integrally connected. The housing 5 has a
plurality of tuBBeshowsingfphEsoasPlupabityiefviuybe supposs pozkdons The

t ube support portions 10 _support the fluid infusion tube 2 so as to hold
it ther ebdtOn@&n SHR¥R ?Hep¥9$§?ss?d%94mﬁf ghenFubre sYRPOERY BPELioRSI f 7 are

xposes patl SRRHREY [Hhey BV ADoatsn SuRE 2 Bebn 00 RO dibondi ng to
L1 et Wl bl A A ST TR s UM k7 (1
that protrydes 7 30 RInnedteldle housing 5. Further, a second tube exposing
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 f£luid 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 l4a and a third tube exposing portion 14b are provided
adjacent to the clamp portion 12.
The second tube exposing portion 1l4a is provided in a
position corresponding to an unshown blocking sensor provided
in the fluid infusion pump, and at the second tube exposing
portion l4a, 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 ailr 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,



- portion 14a and a third tube exposing portion 14b are provided adjacent to
the clanp portion 12. The second tube exposing portion 14a is Erovided in a
posi tion corresponding to an unshown bl ocki ng sensor provi FSMARGH 20 £ ui d
i nfusion punp, and at the second tube exposing portion 14a, the bl ocking
sensor can sense a liquid flow stop ~sPate 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
correspondiandg 4 pressingport ion 16 wHatels pressedrary tHedE iuid th€ushiond

i nfusion punp, and at the third tube exposing portion 14b, the air bubble
sensor cantsdese byr bhabboEsthevsping 15 he Alsl shownnfiasFaguirebd (2) . The
clanp portion 12 has, as shown in Figure 2, a below described |eaf spring
15 made of tihe bressing poxrdilion hediscprovidedotemy@dlyowithdhe flasti ng
portion 16 that is pressed on the fluid infusion tube 2 by bias of the
spring 15. SAdeshadf pnofFithe honsdng 5t NdappeEirsy IR tiTon THe §1p88vi ded

integrally with the first side_half 6 _of the housing 5 via a first arm 17.
The first @ﬁmﬂ¥F7qﬁ%1%ﬂﬁnﬂbbﬁyQ$@iQHQ:Q&EH&Pﬁbt$ﬁ§ %ﬁ. The clanp portion
¥
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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
withthe firstarml7, and can swingbyelasticbending thereof.
As shown in Figures 6(a) to 6(c), the pressing release portion
18 is bent into a Il 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 Il 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 bilasing force in a direction of
the first extending portion 20 moving close to the second
extending portion 21. The second extending portion 21 has
apalr 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 pressingportion 16 tobias the pressingportion
16 asshowninFigures2and6(a). The secondextendingportion
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



"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
|1 shape so as to house the fluid infusion tube 2, and a t3MAREH & abut s
agai nst the pressing portion 16. As shown in Figure 5(a), the spring 15 is
bent into a substantial |l 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 novi ng dinoFdguret Re theoexitermdimeyhort urd 2 ablit dgainstoadpatirendi ng
portion 21 has a pair of extending portions 23 extending in parallel as
shown in Rifgetepped)portinng i2isforpednallong gmd ponbothfidem ofptheg 15
abuts on the pressing portion 16 to bias the pressing portion 16 as shown
in Figures M%Wﬁ?lem poztdon h&?@ﬁoﬁhﬁgsﬁépﬂﬂm 29.5nq Kecgpveng 15
applies no pressing force to the pressing release portion 18, because t he

pressing r&heabdagortithe firsts extenddngePREEHORNEO RF (thsr sPX
BSH : 82: 3 aﬁﬁﬁiégggngFuﬁngi‘F %S’)jc(gsjs?l%qpfp?le‘g’ FI(?S:IU tg‘ﬁ‘sféﬁs F Sna gg and on
in v TR TR S o B8 RS S 1
Irzﬁlr It ﬁtejlr y C%igﬂél%egtei Iq%lv(\a/f hﬁ’%ﬂﬁ“ﬂg"f rnStth%xrmtc\?'a e glrf)l:% t he f | rst arm
17 in the‘@ﬁ@ﬁ&ﬂ%&@hﬂ@ﬂ 44 shown in Figure 6(c), the spring 15 can be
s1id in a direction orthogonal to a biasing direction on the
pressing portion 16. When the spring 15 is s1id to a position
for biasing the pressing portion 16, the first extending
portion 20 of the spring 15moves along a camportion 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 f£luid
P infusion tube 2 to block a flow of a drug solution in the
fluld infusion tube 2 (an anti-free flow state). This can
prevent a rapid f£flow of the drug solution in the £luid infusion
tube 2, for example, when the cassette 1 is detached from
the f£1luid infusion pump 3 as shown in Figure 1. When the
cassette 1 is installed in the £luid infusion pump 3, unshown
pressing means provided in the f£luid 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,



- Specifically, as shown in Figure 6(c), the spring 15 can be slid in a
direction orthogonal to a biasing direction on the pressin ortion 16.
Wien the spring 15 is slid to a position for biasing the ﬁ% RAG2Mr ti on
16, the first extending portion 20 of_  the spring 15 noves al ong a cam
portion 25 provided on the first armi¥ - t hus al l owi ng snooth formation of
a state of biasing the pressing portion 16 as shown in Figure 6(a). Figure
6(a) shows a clanping state of the fluid infusion tube 2 in the clanp
portion 12andttHdESuldMfulsion tilsd 2 iIteiskddntid I¥haliedprébeingri ng 15
bi ases the pressing portion 16, and the pressing portion 16 crushes the
fluid infoesleaseupertipns b8ockhus fablowing afy dgpfasiliomn dy thet fduid| ui d

i nfusion tube 2 (an anti-free flow state). This can prevent a rapid flow
of the drudnfmsdonopump Bhd af Fyiee EApwsissatedube 2, for exanple, when the
cassette 1 is detached from the fluid infusion punp 3 as shown in Figure
1. Wen the cafyetheri for exatele e@irrPutRles arg samakings parpadlYunshown

DL el TP Sﬁ%grgsksﬁo&#éfpat;s;xf'@ggfﬁf%iﬁa RSB b5l o2 ™
el el 5y W zﬁa%t aia] B
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exanpl e, algruubeLeE1Eh qrﬁeﬁstfm HREU3libt 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
151sslidtothepositionforreleasing theblias 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 periodof time canreliably 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



- drawn out before the cassette 1 is installed in the fluid infusion punp 3,
and at this tine, manually pressing the pressing release portion 18 allows
a tenporary flow of the drug solution in the fluid infusid?NAfReH20¢s
shown in Figure 6(b). Further, when an infusion by free fall is perforned
without the fluid infusion punp 3 im a2 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

t he pressing porhednvekhtiion f¥simpEgmednteddtocpdorsfa SIRd InFaguehon by
free fall. At this tinme, the bias of the spring 15 is not applied to the
pressi ng pdaubeoands insitadled dabkhyppedetarmhigetihpositidn ofif asfbuidube 2
frombeing accidentally pressed again by a vibration or an inpact. The
pressi ng r dindasd ont paed tloclow anFnfinsi @ by thieefiluhd igefassdtarepumps shi pped
or stored for a long period of tine can reliably prevent pernmanent

def or mat i oAndoflsiee epsdily addreisgn anydatasignoby £reehda@ldi-ate, and al so
prevent the fluid infusion tube 2 frombeing accidentally pressed by the
vi bration or the inpact when the cassette 1 is shipped or transported.

| ndustrial Applicability 23 MARCH 2007 12 The invention is sinply nounted
to part of a fluid infusion tube and installed in a predeterm ned position
of a fluid infusion punp to allow an infusion by the fluid infusion punp,



-and al so easily address an infusion by free fall. 23 MARCH 2007 13 CLAI M
1. A cassette for a fluid infusion punp nounted to part of a flexible
fluid infusion tube and installed in a fluid infusion pun?tMARCRAWes a
peristaltic novenent in the fluid infusion tube, conprising: a housing; at
| east a pair of tube support portions k3 supporting the fluid infusion
tube in comunication wth said housing; a tube exposing portion for
hol di ng part of the fluid infusion tube in an exposed nmanner so as to cause
the peristaltic novenent between tRLXIMS support portions; and a clanp
portion for releasably clanmping the other part of the fluid infusion tube
to block alli quhdcassette for 4| fldidi bifesbon tphep méenteéd taipartanp
portion conprising a pressing portion provided so as to be dianetrically
pressed onofha flexdbiefflubd infixlon tyubesiang Anstedledr 1pi asfhgldaid
pressing portion in a pressing direction on the fluid infusion tube, and a
pressing ABfugdennp Shatsrayses aRehbs ki povepessi in FhesEindd portion
by a pressing operation again%é a biasing direction of said biasing

menber whéPgPﬁ on; &ugﬁas ABPRESEBL i s provided in said housing novably
bet ween a positiog foi bi asing said pressing portion, and a position for
retracting orth%g Paf 9g'to a biasing direction on said pressing portion to

rel ease 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 1iquid flow in the fluid
infusion tube,

wherein said clamp portion comprising a pressing portion
providedsoastobediametricallypressedonthe fluidinfusion
tube, a biasing member for biasing said pressing portion in
apressingdirectionon 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 saidbiasingmember, whereinsaidbiasingmember 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



*bias on said pressing portion. 2. The cassette for a fluid infusion punp
according to claim 1, wherein said pressing portion is provided on a tip
of a 23 MARCH 2007 14 first arm having a base joined to t3FMMEZMY and
swi ngably extending toward said flqjg%Lnfusion tube; said pressing rel ease
portion is provided on a tip of a se d arm having a base joined to the
housi ng and swi ngably extending toward said fluid infusion tube in
parallel with the first armof said pressing portion; said biasing nenber
conpri ses &iredf asprhavingd pase dednedotalihe hlowsdngaaddf swingabhybet ween
a biasing position for abutting on said pressing portion to bias said
pressi ng péextesdingndowapdasiadd f£duddsdnysiionotuber rel easi ng abut ment on

said pressing portion to release pressing on the fluid infusion tube by
sai d pressing p8aifloPressing Felease iPordehff Proyided,enpdr tiBnofl i dingly

contacting said biasing nmenber. when the bjasing menper noves, fromthe
bi asi ng rglae%\%‘émb%éﬂni lg?m"jtlbg frRage gé’liﬁﬁdpf)%i eg'h°u$£“%\ﬂ“r‘?gs‘§ﬁ?ﬁapr¥st arm

: di . f : : : . he fLuid i .
2 T oot £35004 SRLA, ALERY b0 R0 e L Wptps o
wher el h SN0 AN B0 i edeladhl Bobiish,Si e half having sal g
pressing portion ortﬁbgonaIFy toFfa - rongi tudinal ‘direction of the fluid

'h2|f ]l;lSithi tn;be sERPAYIGL 10y RemBbf doMdt 18U NledtOshi Py dAltpRovedeqd side
movably along said first arm between a biasing position for
abuttingonsaidpressingportiontobias saidpressingportion
and a blasing release position for releasing abutment on said
pressing portion to release pressing on the fluid infusion
tube by sald pressing portion:; and

said first arm comprises a cam portion slidingly
contacting salid biasing member when the biasing member moves
from the biasing release position to the biasing position
toswingsaidfirstarminadirectionof pressingsaidpressing
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 saild pressing portion orthogonally to a
longitudinal direction of the fluid infusion tube supported
via said tube support portion, and a second side half having
salid pressing release portion, and the first side half and
the secondsidehalf are integrally connected via an engagement
portion where the first side half and the second side half

engage each other.



*said pressing release portion, and the first side half and the second side
half are integrally connected via an engagenent portion where the first
side half and the second side half engage each other. ABSPRMBRCHI e is
provi ded a cassette for a fluid infu5|q? punp that can reliably swtch
between a free flow state and an anti=Tree flow state and easily address
an infusion by free fall, and has extrenely small nunber of conponents and
causes few nmalfunctions. A cassette 1 nounted to a fluid infusion tube 2
and installed in a fluid infusion AB§TRACGY udes a clanp portion 12 that

rel easably clanps the fluid infusion tube 2 to block a liquid flowin the
fluid infusion There2ZLs provideshp gassethe [Lonas fluddednfngiporpump 16
provided so as to be_ freely pressed on the fluid infusion tube_ 2, a

bi asi ng nﬁhﬁ&rcﬁﬁ rRAlablyssyitel petyepAgapEFeroRla¥ FhakeprRdsang
direction on th
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16, and  agREShL) POnLPIohE! e IILRIAD P b4 555 81024 iRPu&?on
tube 2 and installed in a fluid infusion pump includes a clamp
portion 12 that releasably clamps the fluid infusion tube
2 to block a liquid flow in the fluid infusion tube 2. The
clamp portion 12 has a pressing portion 16 provided so as
to be freely pressed on the £fluid infusion tube 2, a biasing
member 15 that biases the pressing portion 16 in a pressing
direction on the fluid infusion tube 2, and a pressing release
portion that releases pressing by the pressing portion 16
by a pressing operation against a blasing direction of the
blasing member 15. The biasing member 15 is provided movably
between a position for biasing the pressing portion 16, and

a position for releasing bias on the pressing portion 16.





