P211- 0736W) 1211 -0BR%eR PTI ON TI TLE OF | NVENTI ON MEDI CAL PUVP HOUSI NG
RACK AND CONTROL METHOD THEREOF TECHNI CAL FI ELD [0001] The present

I nvention relates to a nedical punp housing rack which houses a
plurality of arranged nedical punps andja_control nethod therefor.
BACKGROUND ART [0002] In medi cal settings such as a hospital, as a
punp for adm nistering a drug into the body of a patient, there is
used an infusion punp which injects a drug in an infusion bag into
the body through an infusion tube BEséaE%@&bﬁ"?d i nfusi on speed, a
syringe punp which injects a drug in"a syrfinge into the body at a

control l ed infusion speed, or therld k& tnvENTTON

MEDICAL PUMP HOUSING RACK AND CONTRCL METHOD THEREOE

TECHNICAL FIELD

[0001] The present invention relates to a medical
pump housing rack which houses a plurality of arranged
medical pumps and a control method therefor.

BACKGROUND ART

[0002] In medical settings such as a hospital, as a
pump for administering a drug into the body of a
patient, there is used an infusion pump which injects a
drug in an infusion bag into the body through an
infusion tube at a controlled infusion speed, a syringe
pump which injects a drug in a syringe into the body at
a controlled infusion speed, or the like.

[0003] In general, such an infusicn pump and a
syringe pump (these pumps will be collectively termed
medical pumps in this specification) are used to infuse
one type of drug. For this reason, in order to
simultaneously administer a plurality of types of drugs
into a patient in an operating room, intensive care
unit, or the like, it is necessary to use a plurality
of medical pumps corresponding to the types of drugs.
[0004] In addition, an infusicn bag or syringe is
charged with only a predetermined amcunt of drug in

advance. To administer a large amount of the same type



[ 0003] I n gené&Ral;08:® an i nfusion punp and a syringe punp (these

punps wll be collectively ternmed nedical punps in thi

S

specification) are used to infuse one type of drug. For this reason,
in order to sinultaneously adm nister-aZplurality of types of drugs
it, or the

into a patient in an operating room intensive care un
like, it is necessary to use a plurality of nedical pu

corresponding to the types of drugs. [0004] 1 n addition,
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t hese punps whll §se the operation | oad. The common practlce IS
therefore to Us3®& nedlcal punp housi ng rack which houses arranged

medi cal punpsopges. oL §XARRLBeaPlbdle, CLAARLEY hidlcal fields, a

plurality of medical pumps are used for one patient.

In such a case, juxtaposing medical pumps cn a desk or

placing them on a floor will interfere with operation

by a doctor or the like. 1In addition, moving these

pumps will increase the operation load. The common

practice is therefore to use a medical pump housing

rack which houses arranged medical pumps (see, for
example, PTLL).
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SUMMARY OF INVENTICN
TECHNICAL PROBLEM
[0007] If, however, a plurality of medical pumps are

arranged and housed in a medical pump housing rack,

there is a risk of operating a medical pump different

from a medical pump to be operated. When operating a



PATENT LI TERBRTURECTTO®6] PTL1: Japanese Patent Lai d- Qpen No.
11-347118 SUMVARY OF | NVENTI ON TECHNI CAL PROBLEM [ 0007]If, however, a
plurality of nedical punps are arranged and housed in a nedical punp
housi ng rack, there is a risk of operatiBng a nedical punp different
froma nedical punp to be operated. Wien operating a P211-0736W) - 3
- plurality of nedical punps in cooperation with each other by the W
nmet hod descri bed above, the setting operation, the operation
i nstructi on pperafiiay, ocdndetihealli kembecanecnooperaatphi eatadetban
those in a general infusing operation. This tends to cause operation
errors. other by the W method described above, the setting
operation, the operation instruction operation, and the
like become more complicated than those in a general
infusing operation. This tends to cause operation
errors.
[0008] When performing infusion by the W method, it
is important for each of the medical pumps to be
operated in cooperation with each other to monitor not
only an operation error on itself by the user but also
the operation states of other medical pumps to be
operated in cooperation. This is because it is
necessary to cancel the cooperation or stop operation
depending on the operation states of other medical
pumps.
[0009] For the above reason, when performing infusion
by the W method using a plurality of medical pumps
housed in a medical pump housing rack, the medical pump
housing rack is preferably configured to prevent the
user from making operation errors by monitoring each
medical pump.
[0010] The present invention has been made in
consideration of the above problem, and has as its
object to provide a medical pump housing rack which
monitors a plurality of medical pumps which perform

infusion by the W method and reduces operation errors

on the medical pumps by the user.



[ 0008] When perflarav agd nf usi on by the Wnethod, it is inportant for
each of the nedical punps to be operated in cooperation with each
other to nonitor not only an operation error on itself by the user
but al so the operation states of other- nedi cal punps to be operated
in cooperation. This is because it is necessary to cancel the
cooperation or stop operation depending on the operation states of
ot her nedi cal punps. [0009] For the above reason, when perform ng

i nfusion by tsueudvmoet ed pegipagva plurality of nedical punps housed in
a nedi cal punp housing rack, the medical punp housing rack is

preferably cdmiilgyr ed Ito opideveric thaivser theoabEak B8 jerer,ati on
errors by nonitoring each nedi cal punp. [0010] The present invention
has been madeeidd cedngiuter abiueringf rulkd abevedinhgbltem:-hangriasnas its
object to provide a medical punp housing rack which nonitors a
plurality of im@ingalonpdmed udieisc it hpefodlowinbugroangenehe . W Hiedhoils and
reduces operation errors on the nedical punps by the user.
P211-0736W) -4-. S8LUPFOR2TOPPREBRENSEOO1IEFK whdeh houaehi eve the

ove object, .a , .
ab J plurality of arranged medical pumps and is

communicatively connected to the housed medical pumps
is characterized by comprising:

cooperation permission/inhibition determination
means for determining whether two predetermined medical
punps of the plurality of housed medical pumps are
configured to operate in cooperation with each other,
based on information indicating housing positions at
which the two medical pumps are respectively housed and
drug information set in each of the two medical pumps:
and

cooperation permission notification transmission
means for, if the cooperation permission/inhibition
determination means determines that the two medical
pumps are configured to operate in cooperation with
each other, transmitting, to the two medical pumps,
cooperation permission notifications for validating
operation of issuing infusion start instructions for a
drug to the two medical pumps.
ADVANTAGEQUS EFFECTS OF INVENTION
[0012] According to the present invention, it is

possible to provide a medical pump housing rack which



medi cal punpPBdusPhegpWwack according to the present invention includes
the follow ng arrangenent. That is, a medi cal punp housing
rack which houses a plurality of arranged nedical punps and is
comuni catively connected to the housedb5nedi cal punps is
characterized by conprising: cooperation

perm ssion/inhibition determ nation neans for determ ning whether two
predeterm ned nedi cal punps of the plurality of housed nedi cal punps

are configur ednti®cepetabeuira 16egPeramean cuilt BuppehwhtBar pekased on

i nformation indicating housing positions at which the two nedi cal
punps are redpéativel pyhaused apdhddugndnt-edmetsobpsettibneaehoet t he
two nedi cal punps; and cooperation perm ssion notification
transm ssi oncmeahs firediciefl phepeobperthti oseper mi ssi on/ i nhi bition
determ nati on neans determi nes that the two nedi cal punps are
configured t d08pedat eCthetobperaresnanct Adeachageheprf thansiesehhg,
to the two nedi cal punps, cooperation perm ssion notifications for

val i dating op&V&RitéRNoiLdshPngPPAFEstohretakhei ASLLAYENENs for a
drug to the two nedi ¢cal pugps.  ADVANTAGEOUS EFFECTS OF | NVENTI ON
[0012]AccordﬁﬁSCF6PFﬁ8an@ggﬁtan§8HﬂP8ﬁF1PP F&tBo5BPHRECPBPRRYYIEe a
medi cal punp ,housing rack which P211-0736W_- 5 - nonitors a

Bl ural ity of CREHFEEF pUREES vHiEh BEF 37T 1 T Lor S0 By e A Sred 7o Bind
reduces oper ahLoQ,RL 811 9Re! REIBALERS RHIBRGRYut EnESEL ompanying

drawings.

BRIEF DESCRIPTICN OF DRAWINGS
[0014] The accompanying drawings are included in the
specification, constitute a part of the specification,
illustrate the embodiments of the present invention,
and are used to explain the principle of the present
invention together with the description.

Fig. 1 is a chart for explaining infusion by the
W method;

Fig. 2A is a perspective view showing the outer
arrangement of a medical pump housing rack;

Fig. 2B 1s a perspective view showing the outer
arrangement of the medical pump housing rack;

Fig. 3 is a block diagram showing & control
arrangement in a medical pump housing rack housing a
plurality of medical pumps:

Fig. 4 is a view for explaining the operations of

a starting pump and subsequent pump when performing



[ 0013] O her fPedfiupéseWihd advant ages of the present invention will be
apparent fromthe follow ng description taken in conjunction with the
acconpanyi ng drawi ngs. Note that the sanme reference nunerals denote
the sane or |ike conponents throughout téhe acconpanyi ng draw ngs.

BRI EF DESCRI PTI ON OF DRAW NGS [ 0014] The acconpanyi ng draw ngs are
included in the specification, constitute a part of the
specification, illustrate the enbodi nents of the present invention,
and are usedih@uexphaby the Prmeehpleaol theipueseRbekN¥ENbirBResses
together with the description. Fig. 1 is a chart for
expl ai ni ng i dhushenWoyethedWoetihoting functkbg. oZAai sedipelspaapi ve
vi ew showi ng the outer arrangenent of a nedical punp housing rack;
Fig. 2B is ahpgsspectiovd ¢i08wishohisgceke out er arrangenent of the

medi cal punp housing rack; Fig. 3 is a block diagram show ng a
control arrangementipn & ﬁﬁdﬁcﬁﬂOEGhﬂrhoabpwgn@a@kdﬁbaslﬁg a
plurality of nedical punps Fig. 4 is a view for explaining

the oper ati oR§96EIHTEt 4PFi REOBERBLARE BEBEE§EEAR/pURPLRASANper f or i ng

determination processing in the medical pump housing
rack;

Fig. 6 is a flowchart showing a detailed
procedure for cooperation establishment determination
processing in the medical pump housing rack; and

Fig. 7 is a flowchart showing a procedure for

infusion start processing in a medical pump.

DESCRIPTION OF EMBODIMENTS

[0015] Each embodiment of the present invention will
be described in detail below with reference to the
accompanying drawings, as needed. Note that the
present invention is not limited to the following
embodiments and can be modified, as needed.
[001¢] <1l. Explanation about Infusion by W Method>

Infusion by the W method will be described first.
The W method is an administration method of
continuously infusing the same drug to a patient
without changing the flow rate by sequentially
operating two medical pumps.
[0017] In general, in the operation of two medical

pumps, 1f the flow rate of infusion by each medical



P211-0736W) P261-0T3dwasi on by the Wnethod and vari ous types of
processes in the Wnethod nonitoring function of a nedical punp
housi ng rack 200 in this case; Fig. 5is a flowhart show ng
a detail ed procedure for cooperation perm-ssion/inhibition

determ nation processing in the nedical punp housing rack;

Fig. 6 is a flowhart showi ng a detailed procedure for cooperation
establ i shnent determ nation processing in the nmedical punp housing

rack; and  pump Kis91o%,i $ha thawelarbrshaw BgcanBr peaduse hakhp
i nfusion start processing in a nedical punp. DESCRI PTI ON OF

EMBODI MENTS [(@0bskbaeh cepheg) ngpt: ohrtilbeopr esent bewant immewil | be
described in detail below wth reference to the acconpanyi ng

drawi ngs, asmeeddedisNdeeighatl theappesentrinvenhsonni §loet rktait ed
to the foll ow ng enbodi mrents and can be nodified, as needed.

[ 0016] <1. ExpkeapapioyiagostichnfosiofiubyoW Meehbdp delay bynbtsirbhnby
the Wnethod will be described first. The Wnethod is an

admi ni strat i 6RfpeiRedbef thencraabdsPympnfgglbAgarRBtsARBELYUr Bglibtae

patient w thout chan%ing the flow rate by sequentially operating two
medi cal punp??fore the end of infusion by the first pump (starting

pump) instead of after the end of infusion by the first
pump.

[0018] The W method controls infusion sco as to keep
the combined flow rate of the two medical pumps almost
constant and set the flow rate of the subsequent pump
to the flow rate at the cocoperation start time when
infusion by the starting pump is finally complete.
Note that the manner of contrclling the combined flow
rate is not limited to this. For example, in order to
avoid fiow rate variations accompanying startup delays
in infusion by the subseguent pump, the combined flow
rate of the two medical pumps in cooperation may be
controlled based on a reference flow rate which is set
in advance such that the combined flow rate exceeds it
{note that the "reference flow rate” is the flow rate
of the starting pump immediately before cooperation
start (the flow rate to be inherited by the subsequent
pump) ) .

[0019] Fig. 1 is a chart showing temporal changes in
the flow rate of each of two predetermined medical

pumps (pumps A and B} and temporal changes in the



[0017] I n genexzal-07®ewdhe operation of two nedical punps, if the flow
rate of infusion by each nedical P211-0736W) - 7 - punp is |low, the
startup of the second nedical punp (subsequent punp) for infusion

sl ows down. The Wnethod is designed t-ogavoid variations in flowrate
acconpanyi ng such an infusion startup delay by starting infusion by

t he second punp (subsequent punp) a little before the end of infusion
by the first punp (starting punp) instead of after the end of

i nfusion by thefinest P raltQOL3] The WiebhegdsCnkholis rfusi 98 so
as to keep the conbined flow rate of the two nedical punps al nost

const ant and psetfdrfied bgwrhat & elethbe subsequest tpenpuk@st.he flow
rate at the cooperation start time when infusion by the starting punp
is finally cdfglzétle. Not ehtikatchhle , mangeapaf 100ntrepkkspgtshecampsbaned
flowrate is not limted to this. For exanple, in order to avoid flow
rate vari at i chengesonpanyiend lswaratp dél ahs pampnfudistarbynghpump)
subsequent punp, the conbined flow rate of the two medical punps in
cooper ation iy Che beshrrsis| dafygden daratyrefedefcerfbbwliflte which is
set in advance such that the conbined flow rate exceeds it (note that
t he "ref er en€EPFRERNESt ECTPOIRRe CRRBACFaLE &het héout aREtPngLphhp
i mredi ately before cooperation stars gkhe flow rate to _be . inherited
by the subse§U&Rt BPdfPPyeP66toPEMg. L §NaPERAPEMShOREHG - PBNPEFSF
changes in t@é fIOM/rgte of each of two predeterm ned nmedi cal punps
(punps A and f gﬁgpteﬁporal changes in the

[

0021] Note that in the graphs 100 and 110, the
operation of changing the flow rate stepwise will be
referred to as a "step", and the number of times of
changing the flow rate will be referred to as a "step
count". In the case of the graphs 100 and 110, the
step count is "4".

[G022] Assume that the step count, the time interval
between the respective steps, and the flow rate in each
step (step flow rate) are stored in advance in the form
of a W method table in each medical pump in
correspondence with drug information. When the user
selects a drug for each medical pump and reads out a
corresponding W method table, each medical pump sets a
step count, the time interval between the respective
steps, and a step flow rate in accordance with the read
W method table.

[0023] In addition, setting a step count, the time
interval between the respective steps, and a step flow

rate will determine a change start timing (cooperation



P211-0736W0 P281-073%Yibi ned flow rate of the two punps when infusion
is perfornmed by the Wnethod using the two punps. [0020]In this
chart, a graph 100 represents tenporal changes in the flow rate of
the punp A (starting punp) which perfors-nfusion first, and a graph
110 represents tenporal changes in the flowrate of the punp B
(subsequent punp) which perfornms infusion after the punp A

[ 0021] Note that in the graphs 100 and 110, the operation of changi ng
the flow rat etsirepwize ngi)l i nbeheefgnged hieo fdswa raskeptepandet hed a
nunber of tinmes of changing the flowrate will be referred to as a
"step count" timinghetcade cbf thise fgroaphrstE0beanmesl0, (chepstrepicount
is "4". [0022] Assune that the step count, the tine interval between

t he respecti ¢8dsttéfdndand LRdUNEoRNaht &N hhéachmse@pnert epthe osbeas e)
are stored in advance in the formof a Wnethod table in each nedical
punp i n corr 8&8nddR¥e Tdieh 18 §§ti AfornEatdR. "ABEN thRe fdoHr raéreffs a

drug for each_nedical p and reads out a correspondi ng W net hod
tabl e, each ﬁ@&iEgpppéwgggéﬁglggspéﬂpgoﬁﬁtF%FhEOP ﬁﬁaﬁﬁ38r§59rﬁetmeen

the respecti e steps, gggga step flow rate in accordance with the
read W met hod f'abie: [ 3'In addition, setting a step count, the

time [0024] Performing infusion by the W method will

contrcl the pumps A and B in accordance with the
temporal changes indicated by the graphs 100 and 110.
This keeps the combined flow rate of the pumps A and B
almost constant and makes the flow rate of the pump B
equal to the flow rate of pump A at the cooperation
start timing when infusion by the pump A ends (at the
cooperaticn end timing) (see a graph 120). ©Note that
if, for example, the remaining amount of the pump A
becomes 0 (or a remaining amount warning is issued to
notify that the remaining amount of the pump A has
become small) before transition to the last step in the
W method table, control is performed to change the flow
rate of pump B to the flow rate in the last step (the
flow rate of the pump A at the cooperation start time)
regardless of the W method table, thereby keeping the
flow rate of the pump B equal to that of the pump A.
[0025] <2. Outer Arrangement of Medical Pump Housing
Rack>

The outer arrangement of the medical pump housing

rack housing medical pumps which perform infusion by



i nterval bet §9_6p§?&pspective steps, and a step flowrate wll
determ ne a change start timng (cooperation P211-0736wW0 -9 start
timng) in changing the flowrate stepwise and a timng at which the
flow rate beconmes 0 (cooperation end tijmng). Assune that in this
enbodi nent, the above step flowrate is Set as a ratio when the flow
rate of the punp A (starting punp) at the cooperation start timng is
100% [0024] Perform ng infusion by the Wnethod will control the

punps A and B in_accordance_with the tenpparal changes indicated by
t he graphs 1GBEadefIgp TWFQ%LééerFﬁélggﬁbpﬁéa'fIOM/rate of the

A d t t ant .and Kk the fl t f th B
putps & and Boplmst sonstont,and makes the Ll owialp el thergur 8
[nfusi on O L0 U &80 CoL L hecaon al an pR-thm B 565,
punp A becongg,,Q;(gr aagﬂﬁ%]ﬂ@;c goﬁnﬁéﬂﬁc‘é’ggﬂgggg' S A§5%+‘F§‘~rlﬁgce’ﬁfﬂi‘°§ié>’

that the renmai ni ng anount o e punp A me SN ore

transition toathenbagbasten bﬂm%hﬁoﬁéﬂﬁthQckabb@,iSOﬁEBQHdéé_with
performed to cﬁange the flowrate of punp Bto the flowrate in the

| ast step (tReublhaw pateiehst helpuap2Azat ehhe €68pRHaLing shart tine)
regardl ess of the Wnethod table, thereby keeping the flow rate of
the punp B egudlictd phap,ofint heepuaptAcall082bks2iouter vArt Aageient
of Medi cal Punp Housing Rack>
dispose a plurality of medical pumps (three medical
pumps in this case).
[0027} The housing portions 201 to 203 open at the
front to allow medical pumps to be inserted from the
front surface side. The back surface sides of the
housing portions 201 to 203 are provided with ports 211
to 213 (Fig. 2A shows only the poxt 211) in
correspondence with the housing positions of medical
pumps. Each of the ports 211 to 213 is formed from a
connector which can be connected to a medical pump.
The respective medical pumps are communicatively
connected to the medical pump housing rack 200 via the
ports 211 to 213. Assume that the ports 211 teo 213 are
respectively assigned with identification numbers #1,
#2, and #3, beginning at the top, in the order of the
housing positions of the pumps which are vertically
disposed.
[0028] Fig. 2B is a perspective view showing the

outer arrangement of the medical pump housing rack 200

housing a plurality of medical pumps.



P211-0736W0 -P210-0736wO W net hod wi Il be descri bed next. [0026] Fig. 2A
is a perspective view showi ng the outer arrangenent of a medical punp
housi ng rack 200 housing a plurality of nedical punps. As shown in
Fig. 2A, the nedical punp housing rack 200-is provided with housing
portions 201 to 203, each for housing one nedical punp, in the
vertical direction to vertically dispose a plurality of medical punps
(three nedical punps in this case). [0027] The housing portions 201 to
203 open at tl@2fajont RHeGealdiony redirdal. pwypPsebache busekt 8dnfri@rvhhe
front surface side. The back surface sides of the housing portions
201 to 203 amemprsovi2@dd twi Li23pdrtfas2lHrugs2id (hifgsi2A ®hgws (evky t he
port 211) in correspondence with the housing positions of nedical
punps. Each showime pornnsc2ed to 2iuBeiss 2B84r red 2BBorna teenméghor swHiech
can be connected to a nedical punp. The respective nedical punps are
communi cat i vely tdenfleeréadt surhaceedntal apoap ikotsi(ngtr abkwa00 vi a
the ports 211 to 213. Assune that the ports 211 to 213 are
respecti vel y CRESCGHEE Wit FuPgEntAfi &t £48 Runbbes left s2deans #Be

begi nning at the.,top, in the order of the housing positions of the
punps whi ch SFE“8Ft PEAFPFSdi sposed. [0028]Fig. 2B is a perspective

Lo SO 1 b85Sk CHIBETSIL OF o€ 19 TR0 L o BUABELT Bl 3K
221 to 223 are provided with operation buttons for
inputting various kinds of settings and various kinds
of operation instructions and display units which
display infusion states and the like in the medical
pumps 221 to 223. The user administers drugs into a
patient by operating the respective operation buttons
while watching the information displayed on the display
units.

[0031] Note that according to the above description,
the medical pump housing rack 200 houses three medical
pumps. However, the present invention is not limited
to this. The above description has exemplified the
infusion pumps as the medical pumps to be housed in the
medical pump housing rack 200. However, the present
invention is not limited to this, and other medical
pumps such as syringe pumps may be housed.
[0032] <3. Control Arrangement in Medical Pump System>
Fig. 3 is a block diagram showing an example of a

control arrangement for the medical pump housing rack

200 and the medical pumps 221 to 223 according to this



P211- 0736\ &Qggg&ﬁgiﬁfring to Fig. 2B, nedical punps (infusion
punps) 221 to 3 1 nfuse drugs in infusion bags (not shown) connected
to tubes 231 to 233 on the right side on the drawing surface into a
patient (not shown) connected to tubes 1 to 243 on the left side on
the drawi ng surface. [0030] The front surface sides of the nedical
punps 221 to 223 are provided with operation buttons for inputting
various kinds of settings and various kinds of operation instructions

and di splay units which djspl i nfusion tes the like in the
i cal - parpeosnighgh s bR Bleel dRHEN, 2151 €8 ALt deddeai
by operating_the %esp§%tivec%p§bgtggg g%t%gg ghileamatching tgg

i nformation gpgﬁlaﬁgé o the dirsplay "unrts. FS 3%?hbt8°?ﬁ5? 5e oPHing
to the above ri piikhon, i u {n h9H$e
three nedi cafnggé(rirgs%_ mev%?ﬁ tgﬁ(gé%?ie%(gn%p?g e%%i né?a_g}(n%?&?i m e%fto
this. The abeye desGrhit HARHRAs ¢xeBPbbBI 644t Re iRt USLBACRPHEPE8SoENE
medi cal punps to be housed in the nedical punp housing rack 200.

However, the¢peegertsi pYentbonids 8k kbfhtiedckeibhi foqand gbher
medi cal punps such as syringe punps may be housed. [0032] <3. Control

Arrangenent nhetbMEdeeab BonprSysted® 301 of Ehg. r3cksvadbbeek dhagram
showi ng an exanple of a control arrangenent for the nedical punp
housi ng racktkeOranditrked pedicabmpampdoB@lofotB23pactondmhgrso#ihts
P211- 0736\
#3) .
[0033] Upon recelving a palr of a port number and
data {a command or the like) from the control unit 301,
the communication module 302 outputs the data received
from the control unit 301 to one of the ports 211 to
213 which corresponds to the port number. This allows
the control unit 301 of the medical pump housing rack
200 to separately communicate with the plurality of
housed medical pumps 221 to 223. Note that the control
tnit 301 is a computer including a CPU, ROM, and RAM
{(none of which are shown), and executes various types
of processing programs concerning a W method moniteoring
functicon including processing (cooperation
permission/inhibition determination processing and
cooperation establishment determination processing)
shown in the flowcharts of Figs. 5 and 6.
[0034] A display unit 311 of the medical pump 221
includes, for example, a liquid crystal panel, and

performs various types of display operations under the

control of a pump contrel unit 312. An cperation unit



- 12 - enbodiB#BAt07IH t hree ports 211 to 213 of the nmedical punp
housi ng rack 200 are connected to a conmuni cation nodul e 302. Upon
receiving a signal (data) fromone of the nedical punps 221 to 223
via a correspondi ng one of the ports 2113to 213, the conmunication
nmodul e 302 notifies a control unit 301 of the received data and the
recei ved port nunber (one of the port nunmbers #1 to #3). [0033] Upon
receiving a pair of a port nunber and data (a conmand or the |ike)
fromthe contildl iwmiltude@l copehe tdombmuitcanisod omodubet3@2goutpubsast he
data received fromthe control unit 301 to one of the ports 211 to
213 whi ch comsegspmgds ang vz Lgoist op@riadri onThns talkcgwenishe cont r ol
unit 301 of the medical punp housing rack 200 to separately

communi cat e W% 3t he 6IGP@P¢F%Oéf3H%u§§dCﬁﬁé?@ﬁﬁdpﬁﬁp§h2290€§ 223
Note that the contrql unit 301 is .a conputer including a CPU, ROM
and RAM (noné@n6f 1fRilEASate SHEmYF 1Catd CORBEGTSS Ny AFPBTENE FRéES OBY

, Y W q . i na f {i

nel udi ng_pr SEESEF TG 0o BFer er oR BB ARas POy FHRi BREAGA laBBPm nat i on

processi ng a%d cooperatio Oﬁgtaglishne tageterninatiop?Prgfg§féng)
p ni

shown in the FSac aFngo igs.S SanRd 6 [6%%4?%?%?% ay’u 311 of

the nedical E%%Be%%%di@%'%ﬂ%sng%rF%ﬁa@Egea Eabig?ig%fE%ﬁgéé%ﬁ§$g{1Of

and perforns various types of "di splay operations un

a punp contr QheURbhdteorAR1@PREH LENAYREEL192L4nHE30WE t018he p318
i ncl udes operation buttons for inputting various settings and vari ous

ODeIaEEQn i ngtnugtEensxalPA35] Aneorbaakerc3l81esmegnpectedntetbheto

P! the port 211 when the medical pump 221 is housed in the
medical pump housing rack 200).
[0036] The pump control unit 312 controls an infusion
mechanism 314 to control infusion. If the medical pump
221 1s an infusion pump, the infusion mechanism 314
includes, for example, a plurality of fingers, which
sequentially press an infusion tube to send out a drug
intc the tube. If the medical pump 221 is a syringe
pump, the infusion mechanism 314 is attached with a
syringe whose plunger is to be pressed.
[0037] The signal (data) input by the operation unit
313 is transmitted to the medical pump housing rack 200
via the pump control unit 312 and a communication
module 315, and is used for various types of processes
concerning the above W method monitoring function. The
signal {data) transmitted by the medical pump housing

rack 200 is received via the communication module 315,

and 1s used by the pump control unit 312 for processing



and inplenen&% ?l dﬁé connection (conmunication) between the

medi cal punp é e medi cal punp housing rack 200. Assune that
the connector 316 is connected to the port 211 via a cable.
Alternatively, the connector 316 may be directly connected to the
port 211 (for exanple, the connector 31% may be connected to the port
211 when the nedical punp 221 is housed in the nedical punp housing
rack 200). [0036] The punp control unit 312 controls an infusion
mechani sm 314 to.c ntroI | f the medical punp 221 is an

i nf usi on punp Tt A& uﬁﬁﬁ§|b E@@h nP&it'9%4 i ncl udes, for exanple, a

lural f whi ch | f b

geﬁ(r:laoluiyaodr 831 o' PhecTubES FF Lbke muaneal panpoaoiohe®at 45 nge
, the i

ol unger | s (6 D6 BFRsbed T OBSITRS SUBRa OLaAT D) "RRuE By Tha. case

operation unif, %E%chslhEﬁgﬁghtb?zth% ihgetRdnCcak EEEEo@BE&'B? L8%kg

200 via the punp control unit and a conmmuni cati on nodul e” 315, and

is used for yaei pusitypepupb pracaessesecenaetnhlgptiie ahavenW net hod
nonitoring function. The signal (data) transmitted by the nedical

punp housi ngmedeka200uinp recebvedhwi aubBegaenrupumpt iantredubat3dd,
and is used by the punp control unit 312 for processing P211-0736W)
- 14 - for inatuahgembytt HesWribthodbo@038descrthdedibetiosv is the W
met hod nonitoring function of the nedical punp housing rack 200 in a
case i n whi cliolpapwsngndegcthptWonet hbd ssapeifigr pedpbyndsihg t he

nmedi cal punp 221 as the startin unp and the nedi cal punp 222 as t he
subsequent pERPSEAVERE @éﬁprﬁﬂlg BangéﬁﬁﬁFeée§@rﬁ§eHhab REMPNBE e2BHat

in the
the "pump B", respectively.

[0039] <4. Operation at Time of Infusion by W Method>
Fig. 4 is a chart for explaining the operations
of the pump A (starting pump) and pump B (subsequent
pump) in infusion by the W method and variocus types of
processes by the W method monitoring function of the
medical pump housing rack 200 in this case.
[0040] A method of deciding a starting pump and a
subsequent pump will be described first. Assume that
the medical pump housing rack 200 has received W method
cooperation reservation notifications (W method
available drug selection notifications) from the two
medical pumps. In this case, 1f one medical pump has
already performed infusion, the medical pump housing
rack 200 recognizes the pump as the starting pump {pump
A), and notifies the other medical pump that it is the
subseguent pump (pump B). If the two medical pumps

have not performed infusion, the medical pump housing



foll owi ng deS@iilpfT¥VO t he starting punp and the subsequent punp will
be referred to as the "punp A" and the "punp B", respectively.
[0039] <4. Operation at Tinme of Infusion by W Method> Fig. 41is
a chart for explaining the operations-of>the punp A (starting punp)
and punp B (subsequent punp) in infusion by the Wnethod and vari ous
types of processes by the Wnethod nonitoring function of the nedical
punp housing rack 200 in this case. [0040] A nethod of deciding a
starting punpaahd 280suksequentspuae whil sherdesgr bheg, f br stmpAssunEe
that the nedical punp housing rack 200 has received W nethod
cooper ati on mésehvan enfmsetiohi sabirensotWenethddrnavai kabkévddudirst
selection notifications) fromthe two nedical punps. In this case, if
one nedi cal pdrsrhabeakséatyipbreatned icebpsirenionhsesedivesliopunpnd
housi ng rack 200 recogni zes the punp as the starting pu (punp A,
and notifiesnpﬁéféﬁﬁe%hﬁeeFBQF parp cehabupp ﬁ@aﬁhétsaﬁsgg@ent punp
(punmp B). If tge two nedi cal punpps, have not perforned i nfusion, the
medi cal punp SH ﬁ?ﬂﬁﬁntPQTTp073%58the1%WQ PeLkC2DP VR gt TR 2 L 52T he

tarti , f, whi ch i nf.usi t tificati
ecei vod 111 APEHrCk RBSBELABr | SAReMECOr “CoBPBral PUR PASERGt PO,

d notifi ' t it i h b t :
I the Lo mBaLCAT SBurbe. husoPaRPRnGy 2herPEPREa T RPuSr ol t he e cal

punp housi ng_Lack,2Q0.potifies the two punps that cooperation is not
est abl i shed. F0041 After the punps A and B are decided, the punp A

accepts the sebagtionagted @hdIphfpBenadilingshetedetNds8tiePtB403ump
A accepts the selection of a drug to be administered in
step S401.
(0042] In step S402, the pump A reads out a W method
table stored in correspondence with the drug accepted
in step S401, and sets a step count, the time interval
between the respective steps, and a step flow rate. 1In
addition, the pump A decides and sets a cooperation
start timing and a cooperation end timing based on the
flow rate set by the user (that is, sets various types
of parameters necessary for the execution of infusion
by the W method).
[0043] In step 5403, the pump A accepts an
instruction to cooperate with the other medical pump
(the pump B in this case} to implement infusion by the
W method.
[0044] Note that information concerning the drug
selected in step S401 and a cooperation instruction

accepted in step S403 are transmitted to the medical



[0042] I n step,p40344e punp A reads out a Wnethod table stored in
correspondence with the drug accepted in step S401, and sets a step
count, the tinme interval between the respective steps, and a step

flow rate. In addition, the punp A decigdes and sets a cooperation

start timng and a cooperation end timng based on the flow rate set
by the user (that is, sets various types of paranmeters necessary for
t he execution of infusion by the Wnethod). [0043]In step $S403, the

punp A accepts an instructiog Eﬁ cooperate with the other nedical
punp (the puRB™B PRUBANY £85&)“P8-i npl enent infusion by the W net hod.

00 Lnf Lot ' -
O e 1B L R RLaE nEBE U] Reaf LU soLeg! 59y La php, 2401

and a cooper ron-i In s are transm

to the nedical 11-0£36 = - h Ln ck 200.
[0045]Likemﬁ§e?r§§e%8u%% éggéE%gFEr? o 2T Eopi oLt

[0046] In addition, in step 5412, the pump B reads
out a W method table stored in correspondence with the
drug accepted in step S411, and sets a step count, the
time interval between the respective steps, and a step
flow rate. In addition, the pump B decides and sets a
cooperation start timing and a cooperation end timing
based on the flow rate set by the user (that is, sets
various types of parameters necessary for the execution
of infusion by the W methed).

[0047] Note that information concerning the drug
selected in step 5411 and a cooperation instruction
accepted in step S413 are transmitted to the medical
pump housing rack 200.

(00481 The medical pump housing rack 200 determines
in step S421, based on the information transmitted in
steps 5401 and S403 and steps S411 and S413, whether
the pumps A and B can cooperate with each other.

[0049] If ar instruction tec make the pumps A and B
cooperate with each other is selected in this manner,
the medical pump housing rack 200 determines, based on
the information transmitted from the pumps A and B,
whether the pumps A and B can ccoperate with each other.
With this arrangement, even if the user has erroneously

set a medical pump, which should not cocperate, as a



a drug to bepradm-orsdwered in step S411. [0046] I n addition, in step
S412, the punp B reads out a Wnethod table stored in correspondence
with the drug accepted in step S411, and sets a step count, the tine
i nterval between the respective stepss apd-a step flowrate. In
addition, the punp B decides and sets a cooperation start timng and
a cooperation end timng based on the flow rate set by the user (that
is, sets various types of paraneters necessary for the execution of

i nfusion by the Warthod) Q047]Nat eskhat s ALeLFALLOBCRREEr Ni ng the
drug selected in step S411 and a cooperation instruction accepted in

step S413 ar @pkhraRsint kedolkO (thatmedi cak pYNpoRauslBgrbagckq4ea.
[ 0048] The nedi cal punp housing rack 200 determnes in step $421,

based on t heopefrariehi errbransy thedukBrstiapyas46lsangps403rand steps
S411 and S413, whether the punps A and B can cooperate with each

ot her. [0049pbbkranionst foet iafusdomake the PumpshAdand G ocoopet abre
with each other is selected in this manner, the nedical punp housing
rack 200 det perimiesichddedibnttibe determanronotr amerettédaf womlt he
punps A and B, whether the punps A and B can cooperate w th each
other. Wth ﬁﬁﬁ§rabﬁéng@n§ﬁ¢§qgvéﬁtEF-the user has erroneously set a

medi cal punp, which should not cooperate, as a
[0050] Upon determining, as a result of cooperation

permission/inhibition determination processing in step
8421, that the pumps can cooperate with each other, the
medical pump housing rack 200 notifies the pumps A and
B of the corresponding information {cooperation
permission notification).

[0051] If the cooperation permission/inhibition
determination processing result notified in step 5421
indicates that the pumps can cooperate with each other,
the pump A accepts the input of an infusion start
instruction by the user (operation of issuing an
infusion start instruction by the user becomes valid)
in step S404.

[0052] Upon accepting the input of the instruction,
the pump A notifies the medical pump housing rack 200
of the start of infusiocn, while starting infusion in
step S405.

[0053] In step S422, upon receiving a notification
indicating the start of infusion by the pump A from the
pump A, the medical pump housing rack 200 notifies the

pump B of the corresponding information.



P211-0736W0 F217-07%@8peration target, the user is notified of the
operation error (that is, it is possible to reduce operation errors
by the user in various types of operations for infusion by the W
met hod) . Cooper ati on perm ssion/inhibrt}i®n-determ nati on processing
will be described in detail later. [0050] Upon determ ning, as a
result of cooperation perm ssion/inhibition determ nation processing
in step $S421, that the punps can cooperate with each other, the

medi cal punp [HQddilng Uack 2@Qeniotink edet hetpnpatAocand tBeobumbeB
correspondi ng i nformati on (cooperation perm ssion notification).
[0051] I f t he veddplertatsi ahepeprirssiion/ ofhilbsuiog det enffusabnostart
processing result notified in step $S421 indicates that the punps can
cooper at e wi tinsgacietarheby the pesy-A Sekepugenhbyi npue PEM@RNB can
infusion start instruction by the user (operation of issuing an

i nfusi on st aPCCER$t PUcLPEHSBYDt BE2GSei NEECYRESORaPPE)Li KNSt ep S404.

[ 0052] Upon accepting . .the input of the. instruction, the punp A
notifies theCRBARCAIpBNS RotsitAginrgcks26626fethe start of i nfusion,

rgggfvf;gr;iEgpkgﬁgZi.gng@e%t§31§fogpokoggg L0 3LeR, 2428k, 4PN
start instruction input by the user, the pump B
notifies the medical pump housing rack 200 of the
correspending information.
[0056] This makes the medical pump housing rack 200
recognize the completion of infusion preparation for
the pump B in step S422.
[0057] The pump B as well as the pump A is configured
to make the user input an infusion start instruction in
consideration of the securement of safety for a patient.
Assume that accepting an infusion start instruction
from the pump A will make the pumps A and B
automatically start infusion. With this arrangement,
after an infusion start instruction for the pump A is
input, the pump B starts infusion without making the
user monitor the state of the pump B.
[0058] With the above arrangement, the medical pump
housing rack 200 according to this embodiment can avoid
such a situation.
[0059] In step $S422, upon reccognizing that infusion
preparation for the pump B is complete, the medical

pump housing rack 200 stands by until the cooperation



indicating the st@f{s®f infusion by the punp A fromthe punp A the
medi cal punp housing rack 200 notifies the punp B of the
corresponding information. P211-0736W) - 18 - [0054] Upon recei Vi ng
the notification, the punp B validates {he_operation of issuing an

i nfusion start instruction by the user. Subsequently, the punp B can
accept an infusion start instruction until the cooperation start
timng is reached. [0055]1n step S414, upon accepting the infusion
start instruction input by the user, the punp B notifies the nedical
punp housi ng SFAEK féglgg'the corresponding i nformation. [0056] This

T e B P Oy 87RO SR 16 BEacoTELLLgnag
vell as the RPHAR émb%dQBQEkgﬁgegne of the following timings:
[0061] - the timing at which the pump A completes
infusion of a scheduied amount;

+ the timing (T1 < T2) at which a calculated
remaining time (Ti) until a drug runs out at the
current flow rate of the pump A becomes less than a
preset time (T2); and

- the timing {(Ti1 < T3) at which the calculated
remaining time (T1l) by which a drug runs ocut at the
current flow rate of the pump & becomes less than a
calculated arrival time (T3) at which the flow rate of
the pump B arrives at a stable flow rate.

Note that if an instruction to change a flow rate
setting for the pump A is input to change the flow rate
setting during infusion by the pump A while the medical
pump housing rack 200 stands by until the cooperation
start timing, the pump A transmits the corresponding
notification to the medical pump housing rack 200 (step
S406). 1In this case, the medical pump housing rack 200
transmits the flow rate setting change neotification
received from the pump A to the pump B. Note however
that the medical pump housing rack 200 may be
configured to notify the pump B of & flow rate setting
change notification every time it is issued.

Alternatively, the medical pump housing rack 200 may be



to make the wsel_j+dylo an infusion start instruction in consideration
of the securenent of safety for a patient. Assune that accepting an

I nfusion start instruction fromthe punp A wll nake the punps A and
B automatically start infusion. Wth thjs arrangenent, after an

i nfusion start instruction for the punp Ais input, the punp B starts
I nfusion w thout maeking the user nonitor the state of the punp B.
[0058] Wth the above arrangenent, the nedical punp housing rack 200

according to th%s enb Qigen% can a oidusuc a .Si ugtLg , RO 58 In
tep S425, LSO reLagH StndoEngy TPUHBH Br Bar b PohREBFREhe Shunp
L S R R R
cooperation s$harbobb@rB9:bA start timing.
[0062] When the cooperation start timing is reached
and the pump A transmits a cooperation start
instruction in step S407, the medical pump housing rack
200 recognizes, from the cooperation start instruction
transmitted from the pump A, that cooperation has been
established between the pumps A and B, and notifies the
pumps A and B of the corresponding information
(cooperation establishment notification) in step S422.
These processes (cooperation establishment
determinaticn processing) in step 8422 will be
described in detail later.
[0063] In step S415, upon receiving a flow rate
setting change notification from the medical pump
housing rack 200, the pump B sets a step flow rate
based on the flow rate setting after the change. 1In
addition, upon receiving the notification indicating
that cooperation has been established from the medical
pump housing rack 200, the pump B starts infusion.
Note that, as described above, the medical pump housing
rack 200 may be configured to notify the pump B of a
flow rate setting change every time the flow rate
changes or to notify the pump B of a flow rate setting
change upon including it in a flow rate notification

issued at the cooperation start timing. If the medical



this enbodi nBAL1lr&70W® of the following timngs: [0061] the tinm ng at
whi ch the punp A conpletes infusion of a schedul ed anount; the
timng (Ti < T2) at which a calculated remaining tinme (Ti) until a
drug runs out at the current flow rate ©f the punp A becones |ess
than a preset time (T2); and the timng (Ti < T3) at which the
calculated remaining tine (Ti) by which a drug runs out at the
current flowrate of the punp A becones |less than a cal cul ated
arrival timepukd) hatuswhigckrathe 20boworkateecef chBeppmppBBodr ai ¥&swat a
stable flow rate. Note that if an instruction to change a flow
rate settingrihae skétpogpchAangei npoh tioctéhdmgg ttheifl ewflawerseéeti ng
during infusion by the punp A while the nedical punp housing rack 200
stands by untictifheatdoperiasiied starhet cappgrathenpahprA ti@hBHits

t he corresponding notification to the nmedi cal punp housing rack 200
(step S406). the PHI"® Basetst ResheRi EAPWphApShBASINgSEGEKIRGOTthe
transmts the flow rate setting change notificatiaon received fraomthe
punp A to thélpiinpaBe Retéih6REyeR-t AAE EhaThediBaPSpaRp HHRET g dlack
200 may be confiqured to notify _the pu B.of a flowrate settin
change ot | { FESEFOREEsERg ool ire Erorehi ShasH PAPFEPRALRYery . CERebomD
nmedi cal puanhggian%er%%k %Qgegaxnbg tggiligzggvm - 20 - configured
to notify the punp of “thi 5 nf of naf 1 on upon-ihncluding it in a flow

rate notificabhen)i sSYRALAt <t fELAAPPELALI RBaSEEE phinB) ABusing rack
200 is configured to determine that cooperation has
been established between the pump A and the pump B and
monitor the infusion states of the pumps A and B
afterward. This makes it possible to avoid a situation
in which the pump B automatically starts infusion in
spite of the fact that infusion by the W method should
not be maintained because some trouble has occurred in
the pump B.
[0065] In addition, the arrangement of notifying the
pump B via the medical pump housing rack 200 of the
flow rate setting in the pump A in the process of
infusion, which has been changed before the cooperation
start timing, can reflect, in the pump B, the change in
flow rate setting made by the user in the pump A.
[0066] <5. Details of Operation at Time of Infusion
by W Method>

The following is a detailed description about the

cooperation permission/inhibition determination

processing and cooperation establishment determination



[ 0062] When t he g0@pes@fion start timng is reached and the punp A
transmts a cooperation start instruction in step S407, the nedi cal
punp housi ng rack 200 recogni zes, fromthe cooperation start
instruction transmtted fromthe punp. A, that cooperation has been
est abl i shed between the punps A and B, and notifies the punps A and B
of the corresponding information (cooperation establishment
notification) in step S422. These processes (cooperation

est abl i shnent deterninatioQ rocessin é hn s%%8d8422. il _be

descri bed | nPAGCEEE ISt 8L LLO0ET] PY S16p SHRE O BRIFERE M 0Eng a 1 ow
' i oo i Lol : K

200, the. pund Beepe S P AR BB n R i LB RD 208 hAT [ 2T

after the changgsibp addi-ti BRocHRAMNEEEG ¥hRIpLRS BOthLf beatihen
i ndi cating that géoperatignghgg Eeeﬁaes?ablisﬁedgfron1th% nedigglat

punp housi ngthaek c20@nrhBecpUBR Bhst @rfnisthBhusion. Note that, as
descri bed above, the nedical punp housing rack 200 may be confi gured

to notify theopgm B qfi)aDtkewlsab€ sebpepgtébange every tine the
flowrate changes or to notify the punp B of a flowrate setting
change upon Pechiidstigni/TnhhbatibowbeatemhottfooaPronesssngd (atephe
cooperation start timng. If the nedical P211-0736W) - 21 - punp
housi ng rackS2@80)notifies the punp B of a flowrate setting change
upon including it in a flowrate notification issued at the
cooperation start &i APhglleAePpaAPIBrgeflracePRPrétoWirat e upon
receiving the flowrate notification, and starts infusion. Note that
t hese proces§§§m6§ﬁﬁﬁ§(éﬁhéPéF%°Br8€E§§Wﬁ@§tFﬁntﬁéoﬁﬁﬁﬁlBgmﬂFFeBe

described in i|] later. [,0064]1n thjs manner h di cal , punp
housi ng racksggg?iEycgh?i88&éﬂa%opH@PebﬂPﬁénghﬁ?ckongfﬂffgnb%as been
est abl i shed glween th%igggp A and the punp B and nonitor the

i nf usi on st at'es -of ?He punmp$ A and B afterward. This makes it

ossible to id.a sityatkon.i i : B aut i I
gtgfls infus?ggb?% sEF%g'oF ?ﬁggfgg%ﬁgﬂégeiggggfgﬁ %ygt %i%§%e¥hod
shoul d not bBrBBEHE@EnEQrb§865é§a§98ﬁ bé@MPé@iBﬁ?iﬁﬁ?Biffgnin the

u B.

i determinatiocn processing by the medical pump housing
rack. Upon receiving cooperation instructions from the
pumps A and B, the medical pump housing rack starts the
cocperation permission/inhibition determination
processing shown in Fig. 5.

[0069] In step 8501, the medical pump housing rack
identifies the housing positions of the pumps A and B
which have transmitted the cooperation instructions.
Note that the medical pump housing rack identifies the
housing positions of the pumps A and B based on the
peort numbers corresponding to the reception of the
cooperation instructions from the respective pumps.
[0070] In step $502, the medical pump housing rack

determines, based on the housing positions identified



[ 0065] | n addi®2ilén0734#0 ar r angenment of notifying the punp B via the
medi cal punp housing rack 200 of the flow rate setting in the punmp A
I n the process of infusion, which has been changed before the
cooperation start tinmng, can reflect;y A the punp B, the change in
flowrate setting nmade by the user in the punp A [0066] <5. Details
of Operation at Tine of Infusion by W Method> The followng is
a detail ed description about the cooperation perm ssion/inhibition
det er m nat i orinprsaegs S50J ,anthettepe s epumest abkngh®erhidét @awenat i on
P211-0736W) - 22 - processing perfornmed by the Wnethod nonitoring
function of tthenseditcald piep deopsimg ioac Kk n2@@ uand onsf agieoadgtaent
processing by the punp B in operation at tine of infusion by the W
met hod. [ 0067 Brdbetcdihies -of MOvepepati bhcPetvi ssf ol e nhepbetbhve

Det erm nati on Processing (Step S421) .
port numbers are serial numbers, the medical pump

housing rack determines that the pumps are adjacent to
each other, and the process advances to step S503. If
the respective port numbers are not serial numbers, the
medical pump housing rack determines that the pumps are
not adjacent to each other, and the process advances to
step S5506.

[0071] In step S506, the medical pump housing rack
notifies the pumps A and B which have transmitted the
cooperation instructions of inhibition of cooperation.
As described above, a cooperation permission/inhibition
condition is limited to that the housing positions of
the pumps A and B should be adjacent to each other.
This is because making medical pumps, cf the plurality
of medical pumps housed in the medical pump housing
rack 200, which are located at distant positions
cooperate with each other may cause the user to make an
operation error.

[(0072] In step S503, the medical pump housing rack
identifies the drugs selected in the pumps A and B
which have transmitted the cooperation instructions.

In step S504, the medical pump housing rack determines
whether the drugs respectively identified in step S503

match.



A detail ed prggedyse.fpr cooperation perm ssion/inhibition

determ nati on processing (step S421) by the nedical punp housing rack
200 will be described first. [0068]Fig. 5is a flowhart show ng a
detail ed procedure for cooperation permgsion/inhibition

determ nati on processing by the nedical punp housing rack. Upon

recei ving cooperation instructions fromthe punps A and B, the

medi cal punp housing rack starts the cooperation

csi on/ i nhibidti nati . h in Edq 5
100697 1 n ot eq CCET. 1 e HEd BRE5an BHOGS MY Sr Gk SFasnErFFebitRe in
housing posi Li.ans <afh! e RUTRS A.A0d Bhih haye t apsyiLLed Lhe
cooperation instractions.” Note that’t he nedi cal  punp housi'ng rdck

| denti fi es t heJhoushngposil LaBagOlle RUTRS fuARdaBobased opayhe

port nunbers corresponding to t reception of °t cooperation

i nstructions pbReMatrhentesRest bye rikers a KRA{eEhNn %hﬁpd§§Q%rehh?f;om
nmedi cal punp housi ng rack déterm nes, based on the housing positions

identified R2EIn@436MA pudd tol Bodbepab20io wWhehihen theppwapsoA and
B which have transmtted the cooperation instructions are adjacent to
each ot her. Nboserspediohi.calhyeithetheasespelodinedposl pundelsuat ey
serial nunbers, the nedical punp housing rack determ nes that the
punps are adfac&ntletermacksothet, thrduske precwmssdecadvanpesatorstep
S503. If the respective port nunbers are not serial nunbers, the
medi cal punpehggsi ngndagktdéiesmthes ptings RhenguRpyhack heveadj acent
to each other, and the process advances to step S$S506. o
transmitted the cooperation instructiens of inhibition
of cooperation.
[0074] If the medical pump housing rack determines in
step 5504 that the drugs match, the process advances to
step S505 to notify the pumps A and B which have
transmitted the cooperation instructions of permissiocon
of cooperation (cocperation permission notification).
[0075] As described above, the medical pump housing
rack 200 according to this embodiment is configured to
determine permission/inhibition of cooperatiocn when the
user inputs cooperation instructions on the pumps A and
B and to issue a notification immediately upon
determining inhibition of cooperation. This makes it
possible to reduce operation errcrs made by the user.
[0076] The pump A which has received the notification
of permission of cooperation from the medical pump
housing rack 200 can accept an infusion start

instruction. This allows the user to start infusion by

the pump A.



[ 0071] I n st epPEH0d,73EHe medi cal punp housing rack notifies the punps
A and B which have transmtted the cooperation instructions of

i nhi bition of cooperation. As described above, a cooperation

perm ssion/inhibition condition is |limtéd-to that the housing
positions of the punps A and B shoul d be adjacent to each other. This
i s because maki ng nedi cal punps, of the plurality of nedical punps
housed in the nmedi cal punp housing rack 200, which are |ocated at

di stant posi t[@Is7 Looped atmetvd 11 efE tdhera tih eGauss tiheiser to
make an operation error. [0072]In step S503, the nedical punp housing

rack identi filestaheldriugs setesdeding (Treepwye)A and B whi ch have
transmtted the cooperation instructions. In step S504, the nedical
punp housi ng rack detmraratey enfetrherodoeeradrivgs estspd dtsihvednt
identified in step S503 match. P211-0736wW0 - 24 - [0073]1f the

nedi cal punp FEREHGAtEGR dacsafisiow by tdeemeSEea 1t paimpt heudrings do
not match, the user may have selected a wong drug on the punp A or B
or may have é?%ﬁhggﬂgPVJdpéﬁaﬂ@§Q¥%ﬁﬁﬂ(Q%tiunﬁldifﬁelén@ ftowchhet

medi cal punp to cooper t.Q i pput a cooperation instruction. In

ei t her case,%ﬁ%? d@c%%gﬁdﬂﬁdﬂ§EQQ%§uF§bEO&éFépﬁﬁﬁé§lpﬁat t he user
has nmade an ratar..error,, and notifies the punps A and B which_have
transnitted t §a%%%ﬁ@?ﬁFgoﬁe%ﬁéFP&éFﬂ8wsP&PC@ﬁﬁgEHtPantaﬁ medical

cooper ation. [.00741f; ica housing rack determ nes in
step S504 that ?he EF&& ﬁ%?bﬁ, %3§H3?38§§21%30a TR T U o052t o

not 1y the putps sAcahdo whighatake Lrasoa! g, Las-coppgtal i on

i nstructions of perm ssion of cooperation (cooperation perm ssion

notificationinstruction has been input, the medical pump housing
rack starts the cooperation establishment determination
processing shown in Fig. 6.
[0078] In step 5601, the medical pump housing rack
determines whether it has received a notification
indicating that the pump B has input an infusion start
instruction. If the medical pump housing rack
determines in step S601 that it has received the
notification, the process advances to step 5602.
[0079] If the medical pump housing rack determines in
step S601 that it has not received the notification,
the process advances to step $606 to determine whether
the cooperation start timing is reached (whether it has
received a cooperation start instruction from the pump
A). If the medical pump housing rack determines that
the cooperation start timing is not reached, the
process advances to step S602.

[0080]) In step 5602, the medical pump housing rack




[0075] As desghi begh ahpye, the nedical punp housing rack 200 according
to this enbo |nent Is configured to determ ne perm ssion/inhibition
of cooperation when the user inputs cooperation instructions on the
punps A and B and to issue a notifica;igﬁ inmedi ately upon

determ ning inhibition of cooperation. is makes it possible to
reduce operation errors nmade by the user. [0076] The punp A which has
recei ved the notification of perm ssion of cooperation fromthe

mst r act L on, OREE AP FGws ERESGobRe; GoeraPeoi FIASEEN byt RACBURBER
P211- il i
Detergrﬁgr?on %?ogggg%Zék% #ugggg §§r9LgC?8E§g§§ggng§é§§£H&Qm%%l

cooper ati on gﬁggbhgéggﬁﬁtFggkeggkﬁéﬁgﬁgspEHC§§§F”§6§¥|%ﬂgtpﬁﬁbcﬁéer

punp housi ng escri next g art

showi ng a dehas'%ﬂaaagaegﬁéefﬁew 999BeééEtQng§EaEhb5BHﬁEtA durlng
determ nati on processSing by the nedical punp housing rac

recei ving, framukhenpurBeApracBeti hugahten tadseabi pgothab ﬁBtlfy
i nfusion start instruction has been input, the nedical punp housing

rack starts the pampeBabifonhestabhystnenbwdebeensaating. processi ng

shown in Fig. 6. [0078]In step S601, the nedical punp housing rack
process then advances to step $604. Note that the pump
B changes the step flow rate or the like based on the
notification of the changed flow rate setting. However,
the present invention is net limited to this. For
example, although the changed flow rate setting is
notified to the medical pump housing rack 200, the
process may advance to step S604 without executing the
processing in step $603. In this case, in step S5S605,
the medical pump housing rack notifies the changed flow
rate setting.
[0081] If the medical pump housing rack determines
step S602 that the user has not changed the flow rate
setting of the pump A during infusion, the process
directly advances to step S604.
[C082] In step 5604, the medical pump housing rack
determines whether the cooperation start timing is
reached (whether it has received a cooperation start
instruction from the pump A). If the medical pump
housing rack determines in step S604 that the

cooperation start timing is not reached, the process

returns to step S601. If the medical pump housing rack



det er mi nes wiretitbhed73dwchas received a notification indicating that the
punp B has input an infusion start instruction. If the nedical punp
housi ng rack determnes in step S601 that it has received the
notification, the process advances to-step-S602. [0079]1f the

medi cal punp housing rack determines in step S601 that it has not
received the notification, the process advances to step S606 to
determ ne whet her the cooperation start timng is reached (whether it

has recelVedh@scﬁ%@e&%EbQQe%t@rhok@§EEH%Ebﬁn1589€hEQ% PUARtALhel f the
medi cal punp housi ng rack determ nes that the cooperaglon start

timng is nobumpasheds theuRr aeessradvancesat@ sheprs602on| 008E] I N
step S602, the nedical punp housing rack P211-0736W) - 26 -

det er m nes whetherlt bamps@buBasgchangedatihe fbewanatarsaetbhngtaktt he
punp A during infusion. If the nmedical punp housing rack determ nes
in step S602inkatrutcheounséromashehgngpdBt hel f | Ohe rrsd@di sl tpunge of t he
punp A during infusion, the process advances to step S603 to notify
the punp B ohouﬁen@haﬁgédhﬁsoadraaéyséepemgedThenpt@éesstnhEn
advances to step S604. Note that the changes the step flow
rate or the RPRécCB&sBd éﬁthéhﬁoPPFchthéﬁ dnPHRhedBhaRfedienoftaste
setting. However, the present invention is not limted to this, For
exanpl e, aItHBG§ﬁuFﬁéoghaﬁﬁﬁdmﬁﬁbﬁPFaPEerFPPﬁbngsrﬁﬁkl?F@Hd?othe

di | k 200, .th d t t S604
miheat xerubedd Pls" Bpspalehanr PeREo R 2atnY R Fhtentdee T o en

S605, the neg?ﬁgp ?unphgoggnghggcéﬁ ég&'%ﬁetgﬁaet9993d5££9“/% éﬁoz

setting. [00 he nedrca rac ermnes ste

o e ioetsbepy gt chaognd (b tow Coke SELILDR ol MRS

step S604, thgcRedbeakiBYMPhBOYSPIRT 86Kthe change every time it
occurs. However, the present invention is not limited
to this. For example, every time the flow rate of the
pump A i1s changed, the pump A notifies the medical pump
housing rack 200 of the flow rate change. However, at
this point of time, no information may be notified to
the pump B, and the final flow rate of the pump A may
be notified to the pump B.
[0083] If the medical pump housing rack determines in
step S604 that the ccooperation start timing is reached,
the process advances to step S605 to notify the pumps A
and B of the establishment of cocperation (cocoperation
establishment notification). This causes the pump B to
start infusion.
[0084] If the medical pump housing rack determines in

step S606 that the cooperation start timing is reached

before receiving a notification indicating that a



det erm nes whet heg7idig cooperation start timng is reached (whether
it has received a cooperation start instruction fromthe pump A). If
the nmedi cal punp housing rack determnes in step 8604 that the
cooperation start timng is not reachedygthe process returns to step
S601. If the medical punp housing rack P211-0736W) - 27 - has not
received a notification indicating that the punp B has input an
infusion start instruction, the nedical punp housing rack waits for
an i nfusion i,nstructli fr. . Lf th ical. p
housi ng rack%ﬁgéggﬁggggé %ggngéggg&ggF?gggggﬁo%eFﬁd?Qgﬁgng%gﬁa?ﬁ?he
punp B has i n i-ptusi a L uct,l t di gal

Bﬂﬁgngé E@Euﬁkgﬁeﬁﬁ LhvEARECYUEE 9@55 Bgoredi £l s pulrp

housi ng rack" st e cooperation start timng is reached.

I f, however, she usee hasiiehangedot Reukhiay rabg settiRgsotnthpupEmd A
during infusion, the nedical punp housing'rack notifies the punp B of

the change every LibfBihy eeeuisctHowevelpod Nee DigSent i f W@ f Ofhé S
not limted to this. For exanple, every tine the flowrate of the
punp A i s chaageadngt haspuoptAonet kheepulnpernedipakspunpabaiisgng rack
200 of the flow rate change. However, at this point of tinme, no

i nformati on MAY8bé nolnf sedpt 660Re phapmBdiand phepfhnakifibowacht e of
the punp A nay be notified to the punp B. [0083]If the nedical punp
housi ng rackddéeemingeswhatbeapt8e0usehahashetepppdr ahtopuspalt from
timng is reached, the process advances to step S605 to notify the
punps A and BU&PUtkReén@sPabPirahfgnt bf Codperdt¢dh REBdgwtith rack
establi shnent. notification). This causes the ung Bto start

i nfusi on. [OB84FFFPRE ABAPESP paRP ﬁBﬁgiﬁBerEEE dBf&r AFABESHntREep
S606 that the cooperation gtaé%.tining is.reacpgd bef ore regeivin a
noti fi cati onPPHHi cafFAY PHEPUAT1PI17- B75BRRY, ChS Process advance

to step S605 to notify the pumps A and B of the
establishment of cooperation (cooperation establishment
notification).
[0086] Although not clearly shown in Fig. 6, 1f the
pump A i1s removed from the medical pump housing rack
200 or infusion stops due to an abnormality before the
cooperation start timing is reached, the medical pump
housing rack notifies the pump B of the failure to
establish cooperation with the pump B. In this case,
the pump B does not autcomatically start infusion by the
W method. |
[0087] (3) Details of Infusion Start Processing by
Pump B (Step S415)

A procedure for infusion start processing by the
pump B (step S$415) will be described next. Fig. 7 is a
flowchart showing z detailed procedure for infusion

start processing by the pump B. Upon receiving a



- 28 - transmpssiem&Gicart instruction has been input fromthe punp B
the process advances to step S607. In step S607, the nedical punp
housing rack notifies the punp B of a warning instruction. Upon being
notified of the warning instruction, thegpunp B outputs a warning.
[0085] I n step S608, the nedical punp housing rack determ nes whet her
the user has stopped the punp B fromoutputting a warning. |If the
nmedi cal punp housing rack determnes in step S608 that the user has

st opped t he g%qgfﬁfg%qghgq%@g%%%g%gaéwggn%&gpe ggﬁko%%%s %d¥ances to

step 5605 to nofti the punp e es i shment o

cooperation ECRARGH 3R teFL-AY %%%”ﬁ%ﬁi%%ﬁi%hﬁgth%ﬂ%&n%OQQGkAbbBQUQh
Fig. 6 S renove t he

i
not clearly shown in . b6, I'f the punp A rom

nedi cal punp theughng Back a20Q Q%e'EEE%%QBnS%Qg%tdg%okgs§@n6b996ﬁﬁ|'ty
before the cooperation start timng is reached, the nedical punp
housi ng rackimnofifi.eg.the punp B of the failure to establish
cooperation with the punp B. In this case, the punp B does not

aut omat i cal | yo9B&Nt | ahusicep BYOthe tWenpuhpdBe HEB8F(dksDehakhsrof

I nfusion Start Processing by Punp B (Step $415) A procedure
for infusi ontseamedpredessinpghbystthe paap BOQ0shep $4pE)r wnl infesion
described next. Fig. 7 is a flowhart showing a detailed procedure
for infusi ons§eatt 1ppscessiing by the pump B, Bpdndeéesiniinpg mhether

P211-0736W0 )
it has received a notification indicating that an

infusion start instruction has been input to the pump A.
If the pump B determines in step S701 that it has
received, from the medical pump housing rack 200, a
notification indicating that an infusion start
instruction has been input to the pump A, the process
advances to step 5702. If the medical pump housing

rack 200 is not configured to notify the pump B of a
changed flow rate setting every time it is changed, the
pump B does not receive a flow rate setting change
notification concerning the pump A. For this reason,
the process advances to step 5704 without executing the
step 5702.

(0089] In step S702, the pump B determines whether
the pump A has changed the flow rate setting during
infusion and the medical pump housing rack 200 has
notified the changed flow rate setting. If the pump B
determines in step S702 that the medical pump housing
rack 200 has not notified the changed flow rate setting,

the process advances to step S704 (as described above,



- 29 - notifipeatiemdwrdi cating that cooperation can be establishnment
fromthe nedical punp housing rack 200, the punp B starts the

i nfusion start processing shown in Fig. 7. [0088]In step S701, the
punp B determ nes whet her the medical _pggp-housi ng rack 200 has i nput
an infusion start instruction to the punp A and determ nes whet her
it has received a notification indicating that an infusion start
instruction has been input to the punp A If the punp B determines in

step S701 that i hasecaived, Lramihe medical B housiog fack

200, a notificatio icating that an 1 Afusion sta InsStruction has

been input tg4the RUMRAstihe spipagess advances to step 8702. If the
medi cal punp housing rack 200 is not configured to notify the punp B

of a changed [bloow)r at & rSehk @gmgvgr MekicPRihks &_ncgaeg_eén obhenaumpnhB
does not receive a flow rate setting change notification concerning

the punp A kedithils pe@sebustiig phekessoaduaneaesitraedt €pe8éBdanged
W t hout executing the step S702. [0089]In step 8702, the punp B
det er m nes wiévheratke spiunpnd, hatecbangedst hevhhowsr abessept 8AQ3 to
during infusion and the nedical punp housing rack 200 has notified

t he changed fkhdwudate setlt seg. al Stepe fporprBtdeter hredikn bbepdS7E02
that the nedi cal punp housing rack 200 has not notified the changed
fl ow rate sefthengotihacpr deys radeanessing deepderosibad absteibed
above, P211-0736W) - 30 - if step S702 is not executed, the process
directly adv&h€®sSt82siépngpogyecuted, the process directly

advances to step S704).

(0091] In step 8704, the pump B determines whether it
has received, from the medical pump housing rack 200, a
notification indicating that cooperation has been
established. If NO in step 8704, the process returns
to step S702 (note that if the medical pump housing
rack 200 does not notify the pump B of a changed flow
rate setting every time it is changed, the process
returns to step S704}.

[0092] If the pump B determines in step $704 that it
has received a notification, the process advances to
step S705 to start infusion {note that if the 200 does
not notify the pump B of a changed filow rate setting
every time it is changed, the pump B executes the
processing in step S703 based on the received flow
rate).

[0093] As is obvious from the above description, when
monitoring infusion by the W method using a plurality

of housed medical pumps,



[0090] I f the pyApyBa &gl ermnes in step S702 that the nedical punp
housi ng rack 200 has notified the changed flow rate setting, the
process advances to step S703 to calculate and set a step flowrate
or the |ike based on the notified flow gate setting (as descri bed
above, if step S702 is not executed, the process directly advances to
step S704). [0091]In step S704, the punp B determ nes whether it has
received, fromthe nedical punp housing rack 200, a notification

i ndi cati th b t hed, [ t S704,
the process T ol nECTAcet oo (ROLE That 1o edral b
nousi ng 1 ack Z00 g5, nal. Rotichy. e PuTRcB ahia-changed thaw rate

setting every tine It is cha the process returns'to ste S704) .

[0092] | Fhep%%%ﬁsﬁl%%y%&ﬁh%g%lbﬁ %E%B §EQ§eE@an'Eh@a%06$%%b¥§@na
notification, the process advances to step S705 to start I nfusion

(note that |ﬁngmgu%QQddggstﬁ@tu@@&lfﬁn@he punp B of a changed fl ow
rate setting every time it is changed, the punp B executes the

processi ng i n siemé&rl& baseth toudiend ecetweiks fdanW raimdd OB A i s
obvi ous fromthe above description, when nonitoring infusion by the W
met hod usi ngaacpbpeakittipnoeshatdedhmeditcabnpanpsn bP2kte@736W)staldt -
of infusion by the pump A and the start of infusion by
the pump B and cause the pump B to start infusion when
the condition is satisfied.
[0094] As described above, the medical pump housing
rack is configured to monitor various operations
performed by the user on medical pumps which perform
infusion by the W method. According to this embodiment,
therefore, it is possible to reduce operation errors
made by the user.
[0085] The present invention is not limited to the
above-described embodiments, and various changes and
modifications can be made within the spirit and scope
of the present invention. Therefore, to apprise the
public of the scope of the present invention, the
following claims are made.
[0096] This application claims the benefit of
Japanese Patent Application No. 2010-218978, filed

September 29, 2010, which is hereby incorporated by

reference herein in its entirety.



t he nmedical pyp_housiAng rack according to this enbodinent is
configured to determ ne cooperation permssion/inhibition with
respect to the cooperation instructed by the user; and the nedi cal
punp housing rack is configured to deiigg a cooperation establishment
condition between the start of infusion by the punp A and the start
of infusion by the punp B and cause the punp B to start infusion when
the condition is satisfied. [0094] As descri bed above, the nedi cal
punp housing rack is configured to nn@iééﬁ vari ous operations
performed by the user on nedical punp 12eh perform infusion by the

W et hod. Acggrdknﬁe&gcgbi%%§%39?%£§ﬁ ,rggﬁggégfﬁjh$&sé§ Qossible to

reduce operation errors nm er. he™ présent i nvention

s not 11 mtedybaitihe droue dasenl Red;eabodippht snqangd vari ous

changes and nodi ficafions can e wthin e spirit and scope of
BmpsopPe

the present iByenhiiedtilBeretehtectadappr iksg heﬁsaub}nln.aiefaltg
of the present invention, the followi ng clains are made. [0096] This

appl i cati on chairaetkhe zbaneki tofbrdapagese Patent Application No.

2010-218978, filed Septenmber 29, 2010, which is hereby incorporated

by reference herei nobpertsient peenyssiBRY1nB7B6WDon d28termination
means for determining whether two predetermined medical
pumps of the plurality of housed medical pumps are
configured to operate in cooperation with each other,
based on information indicating housing positions at
which the two medical pumps are respectively housed and
drug information set in each of the two medical pumps;
and

cooperation permission notification transmission

means for, if said cooperation permission/inhibition
determination means determines that the two medical
pumps are configured to operate in cooperation with
each other, transmitting, to the two medical pumps,
cooperation permission notifications for wvalidating
operation of issuing infusion start instructions for a
drug to the two medical pumps.
2. The medical pump housing rack according to claim 1,
characterized in that said cooperation
permission/inhibition determination means determines
that the two medical pumps are configured to operate in
cocperation with each other, if housing positions at

which the two medical pumps are respectively housed are



CLAIMS 1. AFfRdi€aPo"Bunp housi ng rack which houses a plurality of
arranged nedi cal punps and is conmunicatively connected to the housed
nmedi cal punps, characterized by conpri sing: cooperation

perm ssion/inhibition determ nation neaf8 for determ ning whet her two
predet ermi ned nedi cal punps of the plurality of housed nedi cal punps
are configured to operate in cooperation with each other, based on
information indicating housing positions at which the two nedi cal
punps are resgdecendl yoheasdd oduhe rdiang prikoesabifonrset infoeaahioh t he
two nedi cal punps; and cooperation perm ssion notification
transni ssi on Segaig ftée, tivo Fgidd cedoparmatsi oatedr.m ssi on/ i nhibition
determ nation neans determ nes that the two nedical punps are
configured t¢&-opERatBefACRbOPERAL RORS WY hraakhaeeneding ransed 2 nng,
to the two nedi cal punps,, cooperation perm ssion notifications for

val i dating of F&FP&ﬁr&Feﬁséﬁl BatnﬁééﬁoﬁO§P§FﬁtPﬁ§tructlons for a
drug to the two ne The nEdl pu housi ng.rack

according to® SFEﬁﬁFiOHKHEEEEEEFPEegetﬁIPHEE §8Pdm8 BerdEPoATLES

perm ssion/i o] er -nation ns det nes .t hat,.th

nedi cal punpggg?e%%oﬁpﬁgufe %%Spg}EFQ lﬁycgipgbgﬁﬁgnmﬁﬁﬁﬁagagﬁmps’
especti vel'y ‘houeal afe B 211%81?%&% 255 tIRCERERCED PHURSCR Spres
and_pi eces oEo@begakabgrw&khoaaéﬁtotﬂekheahwodgggk&éheeuwﬁétHBECEhe
3. The medi cal punp housing rack according to claim?2, characterized

in that Saldl@@ﬁ@@fabdoﬁeﬂﬁbﬁlséhﬁPé|QBbbbthm G@b@rﬂbnapéQQtae@HS
|dent|f|es medi cal punps, of the plurality of ﬂoused medi cal punps,

to which a useppesauésnanikchstaunt b@RAekO operate in cooperation with

each other, and determ nes whether the identified nedical punps are

configured té.opBratreediczbopenathamsing regchhotdweting to claim 3,
characterized by further comprising cooperation start
instruction transmission means for transmitting a
cooperation start instruction transmitted from a
starting medical pump, of the two medical pumps to
which cooperation permission notifications are
transmitted by said cooperation permission notification
transmission means, which has started infusion first to
a subsequent medical pump which starts infusion later,

wherein when said cooperation start instruction

transmission means transmits the cooperation start
instruction, the subsequent medical pump starts
infusion.
5. The medical pump housing rack according to claim 4,
characterized by further comprising flow rate setting

transmission means for, upon receiving an instruction

indicating that a flow rate setting during infusion



4. The medi caypuppshpyisi ng rack according to claim3, characterized
by further conprising cooperation start instruction transm ssion
means for transmtting a cooperation start instruction transmtted
froma starting nedical punp, of the twy,nedical punps to which
cooperation perm ssion notifications are transmtted by said
cooperation perm ssion notification transm ssion nmeans, which has
started infusion first to a subsequent nedi cal punp which starts
infusion | ater, wher.ei n en_sai d cogperation start

| nstruction CEERSHSsS5R Neals "Eranem P58 gobgeT af 6RIE r

| nstructi on, e SyBsqQUent, TRALGaL YR, SLALLS JLRLYSEOR, B The

medi cal punp housi ng rack accor g to claim characteri zed by

further C0”prsiu%is'%giufelrﬁwmre_@ri‘&iagg%3?.1%}]189 bg%%@%m@%i aBopeant i BAr stYRenN

receiving an instruction in that a flow rate setting during

infusion P23hsQ36WEon 34 trhhemitheqstabhi R8eMBdLeRl nBURRGhAg 1 been
changed, transmtting the changed flow rate setting to the subsequent

medi cal punpphelore the cooperation start instruction is transnitted
fromthe starting medical punp, wherein a flow rate setting in
t he subsequent nedwbakepunp ifdoehangedswbenngaid thewsubtegsehti ng
transm ssion neans transmts the changed flow rate setting. 6. The
medi cal punpmiddsiedgprapk igccbrdgrg wbeol arid4 flomarateesetzéednby
further conprising warning transm ssion neans for transmtting a
war ni ng i nst fHéNSHASBa onhacgnPségasanifedicbal cpanpedf fdoWssptRas not
performed operation of issuing an infusion start instruction to the
subsequent mE8tE&NIpunp when the starting nedical punp transnmits the
cooperation tari i nstruc wherein said ioqgeration,st rt
i

tjon, )

instruction fran r'aANsTis 1He* cooper n-$targt™ =

b S BHE bR (AR RS 190K tQiah
instruction to_the. subseguent neg'cal ump.if_the subsequent nedi cal
punp outputscgaﬁﬁfﬁ?ﬁézﬁ E¥5685 geFoCBWgﬁéﬁ%ggigﬁrB%ng war ni ng
i nstruction Ldwar ni t S _SSLOQE S : user
performnms ope%ggggﬁggglgﬁogﬁgga_gg pgkggkﬁ?ﬁgﬁagrﬁiﬁggngag A control
met hod f or aiHE@kﬁékiBH”PohEHé'ngééﬁbeﬂé'ﬁ?dﬂegieﬁuﬁpphﬁré'H§¥ﬁ0f

arranged medi cal punps and is conmunicatively connected to t oused
medi cal has not performed operation of issuing an infusion
start instruction to the subsegquent medical pump when
the starting medical pump transmits the cooperation
start instruction,
wherein said cooperation start instruction
transmission means transmits the cooperation start
instruction to the subsequent medical pump if the
subsequent medical pump outputs a warning in response
to transmission ¢f a warning instruction from said
warning transmission means, and the user performs
operation of stopping output of the warning.
7. A control method for a medical pump housing rack

which houses a plurality of arranged medical pumps and

is communicatively connected to the housed medical



P211-0736W0 235_p7pP4PS, characterized by conprising: a
cooperation permssion/inhibition determ nation step of determ ning
whet her two predeterm ned nmedi cal punps of the plurality of housed
medi cal punps are configured to operatesin_cooperation with each

ot her, based on information indicating %ou5|ng positions at which the
two nedi cal punps are respectively housed and drug information set in
each of the two nedical punps; and a cooperation perm ssion
notification transnl% |on step o i.S.determned in the

cooperation Perm<sio FEFFF@nbééF8P€FﬁSEP8n step that the two
medi cal punps are %OEEBQEEEQ% ﬁgg&ﬁgﬁloﬂégﬂﬂggﬂﬁﬁbﬂnd%%%@m?ﬁﬁglo

other, transmtting, cooperatron perm ssi

not i fi cati ongyk o\fald'e@@rhriglﬁ%e%teltﬂ r°ftw'os%Hf'e@l%t'e@h‘iﬁ'e@“m%ﬁ% 1

instructions for a drug to th i cal punps. 8. A program
causing a CoRpar otfotﬁée@llh%agéﬁﬁ@' %tfeﬂo'uge@l ﬁ@atleall pehpadadef i ned

inclaim?7.
configured to operate in cooperation with each other,
based on information indicating housing positions at
which the two medical pumps are respectively housed and
drug information set in each of the two medical pumps;
and

a cooperation permission notification

transmission step of, if it is determined in the
cooperation permission/inhibition determination step
that the two medical pumps are configured to operate in
cooperation with each other, transmitting, to the two
medical pumps, cooperation permission notifications for
validating operation of issuing infusion start
instructions for a drug to the two medical pumps.

8. A program for causing a computer to execute each

step in a control method defined in claim 7.



