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hanging intravenous drips.

The infusion pump systems of the prior art have included varying degrees
of programmability and/or automation. Examples of infusion pump systems that
are programmable and/or have some degree of automation include, but are not
limited to, those described in United States Patent Nos. 4,670,007 (Wheeldon et
al.); 4,978,335(Arthur, IH); 4,976,151 (Morshita); 4,856,333 (Williams); 5,256,157
(Samiotes, et al); 5,756,327 {(Sasanfar, et al), 5,683,367 (Jordan, et al.);
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I n accordance with the present invention there is
provided a systemfor admnistrating a substance to a
subj ect, the system conprising: an infusion punp for
punpi ng the substance; a controller in comunication
with the punp and configured for controlling the
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the subject and receive responses to the queries; a
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substance to the subject; and a storage nmedi um
conprising at |east one controller-accessible
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Figure 1 is a general diagramof an infusion system

of the present invention. Figure 2 is a
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON 5The fol | owi ng
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It wll be appreciated that the punp 12 may be any
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decrdase aisﬂae mf&syori@ater(e@; ea @oetimrousoampsub ahdbc eown) rather

rotocol.s 204 t her apy-type
RAPHEFSID A0 pn 38t SRaREGIRERHE 4 Pine MerblBh B0
28 ‘and subsequently command the system 10, via the
user vrﬁb@rér@catr@e\é@mp@erdmwmys dArthgopvakaradnvdrtien are
%gotogols to hgﬂ (g Pectlve dataq%Fe%{on in the
REENE 113 B eOHRUNANTSBIed ARBNIPLET 3e CRINBY oPtigyiary adhen
(ﬂayd@%dcmpctcﬁﬂmcﬂdjn wathomdembliowing Narawigd ah awiSEIPNIRG Patd are
ﬂb @ylc 20 to external i nterface devices 28 as
'%edﬁlh% '3 TR LRerals. - |y one enbodi ment, after
a neMIsubstance prot ocol has been downl oaded or
created on the system 10 and if a substance reference
record 42 exists in the substance reference library
40 for the substance incorporated in the new
subst ance protocol, the programoperating in the
controller 14 may check each 20 paraneter of the new
subst ance protocol. against paraneter limts found in
the substance reference recgrd 42 and agai nst the
system configuration paranmeters 41. |If any paraneter
of. the new substance protocol violates the limts of
the substance reference record 42 or the system
configuration paraneters 41, the controller 14 nay
then provide an error signal and/or disallow storage
of the new 25 substance protocol to the substance
prot ocol database 22 and prevent execution of the new
substance protocol. In sone enbodi nents, the program
operating in the controller may allow the violation
to be overridden such that a new substance protocol,
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physician's code or PIN). WO

20081036658PCT/ US2007/ 078765 I n enbodi nent s
WO2A8036638 or por at e a subj ect protocol dat abas&CFAIS2007/078765

subj ect protocol records may contain subject

i nfor mati on 202gRRKE PERICKIPYION OFSTHE DRAWINGS t hat

is specific to a human or ani mal subject, including

for exanple the subjects nanme, address, age, bod

wei gifigwentids, a rgatiecal| dibgratmoof  ara infusion ssyskemtticthe present

.nedi%ations received, allergies, reaction(s) to

%Y%VHBUS i nfusi ons, preferred vascul ar access

site(s), prescriptions for substance to be infused,

et c. Figilve &Cls hdiagrafi bPBne @b dfrariinfisidm sidtem of the

subj ect protocol database 24 through the user . .
S Qresantt KWENSRR diseabifn B aadainisteim Wsht HEFRY o 3pe <olbgE rbiologic

ﬁ¥§ag@kgrfaCe devices 28 (e.g., personal conputer 28a

, USB flash drive device 28a', PDA 28b, barr-ode 10

reader 28c where a barcode contai ning such

i nf oFigaré éhis @ disgam mf aonue catabases and2meords: thaf may be
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make up and/ or substance of the infusate contained in
the Fiemeeld i6a flaaddiagram fob mmmthod b ansatingearslibjodng a new
..o receive the 15 m_ni.stration of .the infusate.
10 i PRt 8 B eed BY B Riah shRted o P prsEatfViion.
the adm nistration of the infusate. By use of a :
bar cpgfrd 6§38 & fldd Hiagriha shawardsiteraliel memsds ehataday be used
its information transferred to controller 14 where
ferhesipgtingr and PHANAlY BIRAITYIRT o infusians Profacarp R usgd ky an
infSol ykaH O r P Bleskhf iRYeibhon agai nst a subst ance
reference record 42, if a correlating substance
reference record exists 20 in the substance reference
| i brGigyre48, isaa dlowy diagsam: showing eanembedimgnt &f iohthe present
. . Lfe L:ne i on . O S
(s R BHATE Whefoid pn \MAuER, yBLoHT 1P eld Db HninRRICAT i¥lEen to @
patiend while mdnitoring theopatient s responsaniol suehdnfusibat ance
reference record 42 or the system configuration
par t ar 4- SR, :
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proper authorization. Further, barcode subject data
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20 arihfusioh ystérh of thd pvesemtamagdiomr execution of the
i nfusi on protocol; however, such prohibition may be

overti dden en properly authorjzed. I

o G09YFE D <STSHE, 45 BYATER, G0aPHBE SUTRBRRLMATY fhat may be
diSREYRBY arf IHAbSSH s?ﬂ&h&dfﬂ%smﬂérﬁ ifntisg. 30 (al so known

as

he ‘'user intertace device) such query/response
device 30 nmay be used to pose queries to the subject

at Eéguraill showssan exgmplesiaceeled Ry mesudbalonay bs{ni$wed
byPin RfdsRin I er%flgfe BSerdtifvaptign) and to S input to

the contr the subject’ s responses to those
gueri es.
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For exanpl e, the subject query/response devi ce 30 may
conprise a termnal that has a nonitor or screen on
whi ch sge0|f|c guestions are displayed in witten

WOB8MB3¢038/ or a speaker that poses audi bl e quéCiTaS23/078765

t he subject in spoken form Further, the input
apparr:?gdﬁé 19fis taGraphif estisiEn Faté Ve TiPR) %ﬁoﬂmgl SfedmpeYef an

conprise a touch screen, nouse, keypa switch(s),
'JV!Q Jefusien prefited thatymag|be deliverat Nsﬁ'ﬂpéﬁ‘ dFﬂH§'°BySXﬁFﬁ‘E tpf the
&ng HR%E may i nput the|r response to presented
gueries. € controller 14 may be in communi cation
with the query/response device 30 and programed to
present the qDETAEEDDESCRIPTIONOF THE INVENBONd
points in tinme and to receive the subjects responses

to,15 eyal uate, and store

tot i, d,
r gs pg ﬁ% 35% gg ﬁﬁ?%"%’f desodpion, and the r@cgpg}p@ggmgtq{gwmgs are

ifBAdEld @dschibe BBYhe) BuPRGTERBERHiN S, EXERPISS drhémbodiments of
subject's qyery responses to a reference 1ibrar

ta@mvgnmrhg ecantents of Sie detailed desarntion and mpanying
dEwihBE U ecest P USRilyd SHICHY riot IRt Thdisdsll o the
accept abl e, e contr er 14 may be progranne

inventiervin ahy way.al arm or notice to the user and/or halt
the 20 infusion and/or alter the infusion's execution

i o Bl i rreffndtl Sofiof AR 10, of g ppesent

irv@ntiov, Ul this @famplﬁ)rthg S‘ﬂstetrhw genemally Camprises aninfusidrhgump

1208 tsfe Rolaring nbeR "B e rBubilzeniul Tay A effer 14 for
cohtpdliirgy Belpuanp) 4 Gatacstorage Mnaiim zaﬁbcesslbielby theontrolier 14.

THE b, SR o n g YReaBle (aF staraer o andoacosss thone or
e Hﬁf&bbyeﬁw&i a8NE | SLibstiMes ZroBcoi dhBddeN23 %nﬁior a subject
breat h?, u current|y experiencing, blurred

PUPa0b fitathase, 247 RBIG bnck InfUNBR BRUNSH Lalaiveag, gndior a
sttsstartel leferé Mt ibraRes ahdsr %{] stdrf Q:oﬁﬁ@rﬁh’dn paramﬁters 41and/or

e controller 14

uery/res onse devi ce 30.
agﬁﬂﬂﬁ §ﬂﬂ¥§@?9@$dﬁﬁﬁ?d¢@%BdW@@@“P%”ﬂbﬁﬁpéﬁ@ﬁﬁb40
sk ét%%é‘nc%f reféreRBs FBlry %%Q? wﬁcﬁ@%@'(ﬁtzﬁ%m or may be

responses and determnes if | ects query
incerppeatedbas part of the substapee afoie@pl d’a@baa@ 82036658PC
T/ US2007/ 078765 adverse reaction. |If the subject's

kv SHTRER BRI o HENGATLAT Pob o i Ao Bk edlco®) 25

(ergzne giessonat asmrputes )28an lEBcﬂmtanmnm tdhve 28a’, personai digital

as%LsgaQ'ﬁ SFB]AT%R Bérc:gé?'}g%&rtgsg gn(ggﬁjteﬁ%;hoﬁ fngc?é)egﬁﬁsgccesssble

tolveattaliznd 4. t Fuartheona skt interfacé 4enigy 0e(ErpNibUbl scleengmogse,

the control si s to.the pu 1 duce
eVRpRE) ThicBareodlieR St conrbes Gaib pb( H5GaraliGy gpey be
coanectetto tthe rcontroileren ¥ dndemaylijec osedito onkoll ad prdgram, the
or at periodic tine intervals (e.g., 5 mnutes) to
SY®8frmine if the headache is continuing. If the
subj ects query response indicates that he or she is
no | onger experiencing the headache, the controller
14 10 may then signal the punp 12 to continue the
infusion in accordance wigh the originally selected
protocol or sone reduced rate protocol in accordance
with the controller's programm ng. On the other hand,
i f upon re-query the subject responds that he or she
is continuing to experience the headache, the
controller 14 nmy signal the punp to further reduce
the rate of infusion or to halt the infusion 15
and/ or alert the operator in accordance with the
manner the controller is progranmed. Alternatively or
additionally, in some enbodi nents, the system may
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I ncorporate sensor(s) 32 (e.g., vital sign nonitors)
for sensing certain bodily or physiologic variabl es
and comuni cati ng those sensed variable (or

WO BB ons of 20 changes in sensed vari abl ES/USFITREB76S
controller 14. The bodily or physiol ogic variabl es
noni e Eopohdits SEINRR cPsterd? JBN 44 Ghe dRNRONE Y4, interface

and/ or éohy3| ol ogi ¢ variabl e t hat change when a

davigesc? @ataxﬁierag@nmeﬁgmarzﬂam user iigdagepAeyige 39, may be
€ y

PR & bt S, G0 21 07 Sy Gl ae seprae

subsystern(sw) eaddaroial todbe pampo‘kz org"aay beiintegiated alosg mtbéhe pump

25 Th
N Y o
;ﬁ:lsglbw Soihbinatiensd wherdi? dre cr m(ﬁre sijtbeysterh(:s)l isfars Ilmrporated

an or ue a

w416 RUAP 2 D eN B eRrRG oISy 1 P 12 Sdmmon

Hageﬁwg%érﬁsblelfbaﬁew Wiiife dheShidmate éth@ﬂs@s?g@m) &8 extemal o
|nd|cat|ve of an adverse reaction or unt owar d

thg pup & Foreeiammpiai eantrofiersty and datsostpiaeatraedipmi{Lcould be
Mﬁ&?i 'E:Sﬁ'n q tedPated )

query Fgg?s%ﬂ?% \F fBP mé‘ﬁ%%s t h&x@%ﬁtﬁﬂh@ﬁﬁﬁp 12ina
common housing, console, cart etc whlle user interface device 30 and interface
devices 28 could be extemal to the pump 12 or the housing, console, cart of

cther body or enclosure in which the pump is located.

- Hwill be appreciated that the pump 12 may be any suitabie type of pump.
In some embodiments a peristaltic pump may be empioyed. Such peristaftic
pump may comprise any suitable type of peristaltic pump, including but not
limited to traditional peristaltic pumps, curvilinear peristaltic pumps such as those
described in United States Patent Nos. 6,371,732, 8,164,921 and/or 5,791,881, a
linear peristaltic pump as described in United States Patent No. 5,824,852 or a
rotary axial peristaitic pump such as that described in copending United States
Patent Application Serial No. 11/212,831, the entire disclosures of such patents
‘and patent application being expressly incorporated herein by reference.
Basically, a "rotary axial peristaltic pump” comnprises a platen having a platen
surface, a tube positioned adjacent to the piaten surface, a cam that rotates
about a rotational axis, such cam having a cam surface that is spaced apart from
the piaten surface and a plurality of fingers, each finger having a longitudinal axis
that is substantially paralle! to the rotationai axis of the cam. The fingers engage
the cam surface such that, as the cam rotates about the rotational axis, the
fingers will move axially back and forth, sequentially compressing the tube
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WD 2008/ 036658PCT/ 1JS2007/ 078765 opti onal sensor(s)
32 the controller 14 may be programmed to pose
ecific queries to the subject in order to confirm

WO, U358 i ndi cations of adverse reactions dECEASRYP7HYB76S

t he sensor(s) 32. Consider for exanple, hypothetical

Ad ikt fhe PBIETsUMARE, !h@FéIﬁz%u%ﬁE petiatlcymbverkéR Wi ALl through

cause an adverse reaction aracterized by an
thadubsase in heart rate and nausea. In a case where
Drug Z is being infused too rapidly for the subject,

Subj a1 St O 68 W JFCHiptlnkiaif i et i Gt

coanédtion) evithaae tbrhmred ektenial inteffamy daderso28.h €antroliart ! may

ﬁgm%aus%e% e subj ec e ggr /resg Eig de\e/dnge’nglpﬂ aokf the

substahee 3590&358[1 8atabaSs PN Gubjedt phstotis] Odithydse Qhetherapy-type
control ler 14 may al | ow t he unp 12 to contlnuet

H"‘Pﬁf’ﬁ%‘l é’ﬁtqmsﬁcg@f dabstange ref W@f’%r iRfarya dataase 4R “system
REn \Matdbas6 084 'éﬁﬁl&g history0BAateBasd U3 t¢) rdrhf?ém external

anges 1 n heart rate and/or periodically querying
mtaéa@ gpdes(s) 38. t her exarupleeas diustralaguinebiguten 3¢ fhe user may

i€ on Q%?qnoﬂefsﬁgﬁnﬁélﬂﬁ@ bEois %@OFIQ? étgﬁﬁtot?&i%bglsgﬁgeﬁpy-

experi encli ng nausea control

tydeecinfusign potocoisnddi oy eoctearnalrihtgmoa devisescal apd sybsequently

cBfER30e RehT1S, v el RBeRE olics 7, W 3ppY iy HBlurioad.

tﬁmbumbmis nthedrr retspernwe\daiﬂams aminnthe ddtéh etwpas atm:hum 20.

R 8 Y R ol o e

migdiuh Hevié 20 2 extBirias imérfateicaiel 28Gisdahmhaniaddfy the uehr

~infusion protocol database 26 may contain

pre-defined, non- specific inpfusion protoco|s or
pr esiBoneATRGdRept ABfce BpY SHRFERCR RETRA BaﬁJa?e% dpwelpaded
of SealéorVheyiort $0aNM it & stihafdeidBnce feeoRP42 BXisBas the

or the subject to receive the infusion. Wen

suRstansge 8terence Hitiamyo A0pTas: o SUPRIANGSedivoRaaletcl thefew
sﬁﬁk@ad&f;&iﬁtdéﬁl e bRIgPAMGPerkGn 3he cBhtrBlie? FUATER enddideach

the user interface 25 device 30, the controller 14

parafnetarcafithe e subatance erotsicol Againelparpmeter jligits found in the

substance reference record 42 and against the system configuration parameters
41. K any parameier of the new substance protocol violates the limits of the
substance reference record 42 or the system configuration parameters 41, the
controller 14 may then provide an error signal and/or disallow storage of the new
substance protocol to the substance protocol database 22 and prevent execution
of the new substance protocol. In some embodiments, the program operating in
the controller may allow the violation to be overridden such that a new substance
protocol, with an out-of-imit parameter, may be stored andfor executed,
Permission to override a lirit violation may be controlled by proper authorization
techniquesi (e.g., by entry of a supervising physician's code or PIN).

10
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i nfusion protocol against the limts contained in the
system confi guration paraneters 41 by the controller
14 to determne that all paraneters are within

WOSME034Shg 1inits. If any parameter of the FCT/US2007/4078765

non-speci fic infusion protocol violates the system

cont j Ik BLUHbAE WM FHcPordtl @ [SBjetOHoIRL) Batabdseay, subject

t hen provide an error signal and disall ow execution
podtotdi e revondss preey f Cantaing ssbieat griorpatinn  302wopetainiag cyarious

offor el Brspecin "8 d plG o drimal ARt jocding fo amele

tﬁé‘§|hbj?@’sma?h@§%dtﬁ€§a @gféﬁ?eﬁimeibhb _rga{tgierfmecﬁdaé history, a list of
operat or nmy, use of ., e user errace.aevi ce

ol ReayoRs eRnch rges. FATIoRiaLf PeviElf HUHRRE pidterred
vREQACACet O sle®RT freSeHplibns WrSdubrEmce ¢ deenfused cstor (Subject

ound in the substance reference |ibrary 40Q.

42 ce
inforenation GiiZamay beniaputriatmthessibedt pRtecal datAbase Zfﬁwh the
Bl TR it BN o o dovies
28¢6.gr, pecsonaboamnputep 28a  USBdlashidaive deyige 8a’y RPA 28b, barcode

G FRESHS LR RMTRE St Y B0 o

nmdetr 28d,etc.)l4 may then provide an error signal and
prevent execution of the non-specific infusion

tocol : h h violat 5T |

D O HAcons, ambagimet Sdsaresde’lefl AacRRY, Bring i sptt Wbsel 16

oéﬁthh@rihﬁ)ﬁ?bﬁéh r?gmmgemat ?Ekmlnp Eﬁ?ﬁﬁf ?ubdtance F)f .t{rt\e infusate
non-speciTiIC I NTuUusl on r OCOl , SO nong. o 1 TS .

c?maiaﬁgti@ the XpEsq! ] b, AFler TRATRAtian, aballl the. subject (9seanix the

alRinRAB6R of Helhflisii, ahdlcrHid defirifbresfRe inf@siss pidiedol for the

I'ncl ude a subject protocol database 24, +{he operataQqr
agripistiglion obther infusatey Bt Usenoka baadesAdes 285, the Fapoge label

ma RSRAR! SHeitd Hoftilion diisterfed 1f stmtrBlerP P WAGRI tieSpragram
particul ar subject protocol record 48 found in the- |

ruppingent theresntrolier Hemay yetidate thecharsods, iabglinfarmation Against a
sUlRParRE SRR rebBRI 42, if a comelating substance reference record exists
in the substance reference library 40 and against the system configuration
parameters 41. If the infusion protocol parameters within barcode label
information violate one or many paramater limits found in an available substance
reference record 42 or the system configuration parameiers 41, the controller 14
may prevent the barcode information from being stored or executed; however,
such violation may be overridden with proper authorization. Further, barcode
subject data that is inconsistent with any available subject information 48 found in
the subject protocol database 24 may prohibit the storage or execution of the

infusion protocol; however, such prohibition may be overridden when properly

authorized.

11
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controller 14 may store the non-specific infusion
protocol as a subject protocol 20 record 48 in t he

ubj ect
WOHB‘H‘J ect protocol database 24. In addition,

t he
$88ific infusion protocol had previ ousP’?Tﬂ@é‘W’Ws"'“
associ at ed with a substance reference record 42, the
addi jj eRModSERS idlithe sysleirh 10 thabineefpopdtetthe dptlbnalomﬂ:qect

48, thereby identif bj ect
QuaimeEaTS 8VEncSJARIO R G5 HieuSebh TP aR: Gevies) such

a@eoeﬁu&%t rcﬁfeﬁé?ﬂ?mefﬁﬁaﬁédﬂ aflert
q@Sm}J& ﬁ‘%sﬁ%t ar e g% bj ect s%;%fel c. For exa Sertain
tintesr (e.qn, spatificpliroes ibefdref dugingrorpafisr @c@@smgfsfhﬁééwsm) and to
assoc c (e.g.,
R keiiier P UBREIY Bepdiehib fiosk ¥ERAS 07
anount i nfused shall not exceed 10 ng per 100 | bs of
SUth E6# leﬁ@dnﬁ}%‘; )thansubjéut mmn%lmoﬁée aevickusd anay compnse a
protocol is |later associated with a._su ot
R gt 825 & mPRHr B SCRSR68 WHFL PSR gton 218 dReyed in
wrfﬁfaﬂmﬁ bﬁcﬂo.a@ QHéaer that podes aediblejuahibs td ivesubfeet in spoken
contr deternmine if the substance
fgroy. eFU!ﬁh% the mput apparatus of the subject queryfresponse device 30 may
comprise a touch screen, mouse, keypad, switch(s), joystick, encoder wheel, or
other apparatus by which the subject may input their response to presenied
gueries. The controller 14 may be in communication with the query/response

device 30 and programmed o present the queries to the subject at the desired

points in time and to receive the subject's responses 1o the queries and to

evaluate and siore the responses. As part of the evaluation process, the
controlier 14 may be programmed to compare the subject's query responses to a
reference library containing acceptable and/or unacceptable responses. If the
subject's response to a query is determined to be unacceptable, the controlier 14
may be programmed to provide an alarm or notice to the user and/or hait the
infusion and/or alter the infusion's execution (e.g., reduce the infusion rate or
stop the infusion.) For example, during the administration of an infusion of a
Drug X, the controller may query the subject at different points in time as to
whether the subject is experiencing adverse reaction symptoms that are known
to occur in some individuals who receive Drug X (e.g., the query might be: Are
you curmently experiencing hives or itchy skin?, Are you currently experiencing
wheezing or shoriness of breath?, Are you currently experiencing blurred vision?,
etc.) The subject then answers each query using the input apparatus of the
subject query/response device 30. The controller 14 then compares the subject’s
query responses to a reference database of acceptable and/or unacceptable
responses and determines if the subject’s query responses are indicative of an

12
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WO 20081036658PCT/ US2007/ 078765 record limtation for
this specific subject is in violation given the
non- speci fic i nfusion protocol paraneter regardi

1 din
WOZEBAB66sBpunt of substance to be infused. VWEFEUSERTO7876S

controller determ nes that a violation exists, the

a@?@:‘sé%éa%ﬁo&“ Fedhel F.ﬁ?jﬁa‘é)\au@?y B RINGEE b OARLrAREd to be

event execution of the non-specific infusion 5 o
indicative oof; am adverse, resgtion,vihe| cantoliemdd may ey effectcrpmedial

it h : - E : N
RAHRPL R ol S, & proaip i, Fob SERBRTIH o subjects
résponse adiddtes that heiopishp has kegln do suffarta headacheé, the sontroller
paranmeters are in ti C . S f h '
1403y 9R0a BRIt Cish SoRalR O dhe Rl 2 1 RUcS tne
infO3IEA Fatd'h 4?@%@#@1& Ambuhtn(EW e50% phnd may (tBkrre-query the
I nfusi on é/s em and Met hod Referri ng to Figure.2, the
sablect At gamenlalgrstiam OF atrhesiodicalipeel R 4SS 55?]%{195) to
dLfEmindiC theP WeBdhdHe WRSnBnGAG! I &l 1Y subBéY qaBf response
el'ectronics to operate the punp, user interface
intlicatesethabbe or she isnailopggrexpenandpg Hig haagaghe, dbg Fontroller 14
| aj . i . .
50 S 56 i 32 "SR nd it 0 8e5bBicn wity e

osigihalissalagted peatopad oF sbimashducadrats protaosi i agepelange with the
| EEE 802,11 (WFEi) w My t r <hi
cRReg HoRmTATER. c B e 3t b, 3F bR dleng tne subject
réiponds B heartshieris eofiiring tnexperience thelBdetlhertbe controller
14 my signal the pump to further reduce the rate of infusion or to halt the infusion
and/or alert the operator in accordance with the manner the controller is

programmed.

Alternatively or additionally, in some embodiments, the system may
incorporate sensor(s) 32 (e.g., vital sign monitors) for sensing certain bodily or
physiologic variables and communicating those sensed variable (or indications of
changes in sensed variables) to the controfler 14. The bodily or physiologic
variabies monitored by the sensor(s) 32 may include bodily and/or physiologic
variable that change when a subject Is experiencing an adverse reaction to an
infusion (e.g., heart rate, biood pressure, body temperature, respiralory rate,
oxygen saturation, carbon monoxide saturation, galvanic skin response, airway
restriction, etc.} The controller 14 may be programmed fo issue special or
modified control signals to the pump 12 {(e.g., to slow the infusion rate or half the
infusion) and/or to issue an alamn signal to the operator in the event that the
controller 14 receives a signal from a sensor 32 indicative of an adverse reaction
or other untoward effect of the infusion. Also in embodiments of the system 10
that incorporate the optional subject query/response device 30 as weli as the
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i nterface connector, a | EEE 802. 3 et hernet connector,

and a ER RS-232 serial 20 interface connector. The

punp 10a may include one or nore sensor(s) operat /%
0077078765

conduit 18 andror air bubbles within the conduit 18 -
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Zj' whieh | whan ltahfgkéw t@@rmprdlyl ¢3 khdwn Toesausentprddvesse reaction
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a second nodem 28e, f or
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ATOUIEL 3 e it i, 550 08y Wt g0y
dewice cam@caswm subjact ywhetharie eoshe il meﬂgacm nguspa. If the

S 1p50pn B30, 1R BT EFRIBN T s 12 1o
cﬁiﬂlrlmg-ha irifesion iintanchbedamse t With ithe ariginab infusipo eprofogeh while
o%gt?:;tﬂngz% ’ m%gﬁc)r %oSf'dfurther changes in heart rate and/or periodically
querying the subject for the occurrence Of nausea. On the other hand, if the
subject responds that he or she is experiencing nausea, the controlier 14 may
signal the pump 12 to modify the infusion protocol (e.g., decrease the rate of
infusion and/or forego further increases in the rate of infusion) or fo halt the
infusion and/or to provide an alarm to the operator, in accordance with the

manner in which the controller is programmed.

in embodiments of the system 10 that incorporate an infusion protocol
database 26, such infusion protocol database 26 may contain pre-defined, non-
specific infusion protocols or preset infusion parametfers which the user may
select for use without regard to the substance fo be infused or the subject to
receive the infusion. When a non-specific infusion protocol has been selected
from the infusion protocol database 26, or programmed via the user interface
device 30, the controller 14 may check the parameters of the non-specific
infusion protocol against the limits contained in the system configuration
parameters 41 by the controller 14 to determine that all parameters are within
operating fimits. If any parameter of the non-specific infusion protocol violates
the systam configuration parameters 41, the controller 14 may then provide an
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and 28e) may communicate with the controller 14 for
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hhp “rfa"i\L S B&fshhdICedmtérdC Litd) Sigra mbAitdg! &quipment, and
%E‘é’é'ggr'a | oﬁ?‘rsbggﬁts){lélmi on%%i | ut irb?)%, etc. anﬁl P

othayj periphgrab tevicds (Rerapnal somputer#8e@i dancke connsectasy directly to

subj ect. s wel gh bi [ k

15 genole £ dplhanleralt Br A Fo iz, MR P, JeER 023
Efhdmbl) RN 8623t o Wirdleas Oterfaset el y on a per sonal
conput er 28a using an Infusion Configuration Program

| CP). Prot I ted [ | CP ,

S Libs Shywua essentariaces dhe BiervordRuicss 4254, 75 26D, 260, 260,
aﬂé%ggﬁﬁ cBFnrﬁ‘kl-ﬁ?a% Riththa! EbROIRY 91 %57 tAQ Burpdsé P SéiMePand
protocol “may i ncl ud e.g.,
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rrfa?t?%gﬁ‘fé' Sime funcli¥ris asThk Perdtfhal EdMputdne CONT t her apy
Cc

ategory 1s a continuous infusion node wherein a

continuous infusion is adm nistered by a desired
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RS RAHEERSokiom 8% Bith Tt B laduiipde W BT uER B0 ports,
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thd SiGciafusion dyistent 118ah For ekamipley antitfusion pratecd anaydpe created
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simlar to the infusion WO

2008/ 036658PCT/ US2007/ 078765 .
An optional barcode reader 28¢ (e.g., DS6608, Symbol Technologies,

Holtsville, New York or LG2, Opticon, Inc., Orangeburg, New York) can interface
to the SIG infusion system by means of EIA RS232, USB, or IEEE 802.11b
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10 each subject. The controller may be programed to
al | ow each subject folder 48 to contain only one set
of subject information and no nore than one of each

WO 03658t her apeuti ¢ protocol (e.g., |VIG t hél@Rs2007/078765

protocol, SO G therapy prot ocol, and CONT t herapy
s&%@%’f@é @‘o‘pet Wl Sﬁ Eﬁfg‘%ﬁé‘%b?ﬂgi&hj{ g‘%’%ﬁlﬁ%"rﬁt“gl"%ﬂ“’“

Fogr anire ow eac
thereby cavedingspitemtizl m;ulfyo!orf&el mbjentd Afternatively, e controller 14

kSRRt R R D B P docoase

thé bdt@ OY irfEsidi &Vétdﬁméshﬁfsﬁﬂ# irf @sporee torcertainancaitusediokanges
reference records 42 or othe subst an nformati

if FoGAD \diah AR ma o S e ah g Hyerse
rB&dtiohd SRéreby Mmﬁr??%@u%c%%ﬂ@”&hm@ﬂ?sé@ﬂﬁ@nt or full blown

concentration requl red adm nistration route. A

aguersederationef er ence record 42 may al so contain
programinfusion limts that the controller 14 wll

use RotSh SHBWAT Fialrb®, BHAThE URoBIAS S| itAeiBhony audio

execu 's sa stance referen
mcmlsm d&dlmay be dﬂmeshﬁsibethe&lﬁehﬁmn&yatmom arzd @esecond

ude v i.n i Mgk
9Nt U, AP B 8 el fd cflavo st 29
sudh Eﬁe ;ievsdiﬁ! cavhpater!, Mabembaﬁd Mionnmmhﬁ twgather bpmired or
n| mum durgtion.) In addition,

vgr@fggpi rgqg gPaé’rR,’EV’aE ggpﬁ nnectmty means thus allowing a
remote momtoring and control system 29 to interact with the SIG infusion system
10a directly. A remote monitoring and control system 29 may also communicate
with the SIG infusion system 10a in a peer-to-peer connection via IEEE 802.11 or
Blustooth wireless interface. Lastly, the remote monitoring and control system
29 can be connected to a in-house network which includes IEEE 802.11 wireless
access points devices through which the SIG infusion system, via IEEE 802.11
wireless interface, can communicate with the remote monitoring and control

system 28, such as in a hospital environment.

Databases and Records

Figure 3 illustrates an embodiment of a set of databases, folders, files,
and/or records that are created, maintained, and accessed in the process of
programming, selecting, and executing protocols for use by the SIG infusion
system 10a. In this example, non-specific infusion protocols {comprising
infusion protocol, infusion frequency, elc.), substance protocols (comprising
substance name, manufacturer (if specified), diluent/solvent to be used,
substance concentration in infusate, specific instructions of infusate
preparation/reconstitution/dilution, etc.) and subject protocols (comprising
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therapy type.

SUBSTANCE PROTOCOL DATABASE

The substance protocol database 22 stores substance protocols that are
intended to be used when infusing particular substances as described generally
hereabove. In this example, the substance database 23 is divided into three files
or categories, namely IVIG, SQIG and CONT, in @ manner similar to the infusion
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may i nclude high or |ow bl ood pressure, high or |ow

bodyshsgfaﬁéeﬂw@ooré ﬁfﬂr%gm@tﬁa stiBbtdhad Pﬂﬂ'oéd?ﬂﬁiaba@é ab define

or | ow pul se rate, 10 shortness of breath,

mfas:e@eparamﬁem a0g the gubstansedche infusetst Tdessubsiange’ to be
IA aust | vey lﬁﬁ%'ﬁatge&fstr SQrfsﬁlﬁEl%hbé(%%ééohmrd 42 in the

erse reaction syrrpt om sel ection
shbstanmeﬁ réferemce clitwaty| 46 byiftm@ubﬂbsmmfermemmde 42 for the

o SR U] PSSt 25 Bl 8 et o

sdBstaricel hamey sineenteationf endn canuired raqwln&ﬂam wbgtepdhen the
oRERER, e SRR oo B 1 cBAbdnig e

-urﬂ@snémemmsbﬁmﬂcm rtBé emﬂ:mdei l‘.efmylcé&em dg. chf ta sakcific

to the s fe infusi

substange ;e ecs?nqenrscef'@g‘g% Erf?,oé 9 r1? : SUbS an%ﬁé@% 46,

the operator may then input the substance name, concentratlon and required
administration route and however, no comparisen of the inputted parameters of
the substance protocol to program infusion fimits from a substance reference
record 42 will be made nor will adverse reaction monitoring be performed. in this
example, no subject data is included in the substance protocols stored in the

substance protocol database 22.

It will be appreciated that adverse reaction feedback monitoring my be
used even when no substance reference record 42 s in use. For example, the
system may be programmed with absolute limits for monitored parameters {e.g.,
heart rate, body temperature, etc.) and when one or more of those absolute limits
are exceeded, the controller 14 may undertake remedial measures such as a

decrease of infusion rate or stop the infusion.
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Woﬁg #4744 that properly interprets and nodPEE

important. In one enbodi ment, security of the
substance reference library 40 20 may be acconpli shed
provi di ng substance reference |library configurator
8§2QOW@78765

contents of a substance reference library 40.

Furtggf3 ugqrq:§61?mc§m-gp§g@ce library 40 itself

rnc e one or several cyclic redundancy check
(CRC) paranmeters which allows the substance reference

| i br kr thiscexdmpler theosulject grratocdiddatabaret 24 ig need fortsierage of
ST Bhinh il RABERISE AT B R e
G;%i#{}lﬁ: zgft?g:tnlﬁgﬁnﬁéer?l;gﬁnorll 3Q@Cd}l|frbnoﬂus Slﬂrsyawnsnﬁaor!n many
appiGadoms aikbeas I RSHIBGANY SPTE o GaPIcedne e SIG
:rﬁﬁs:é%/ SOV fban;aay Beisel 1§ ¥eaPa MUFhbRASE HiFFefbnt Bulséclefand the

to operate program The authorized

Stbjosloppiach HEELRS0 A Al Jha JHG: s o #ioeS and recall
iffSRHEdR S eldh LPTthCNe NSS! Uldtibidt-SsedHit Infidr proididdis or
other subject information may be organized and stored in separate folders 48 for
each subject.” The controller may be programmed to allow each subject folder 43
to contain only one set of subject information and no more than one of each type
of therapeutic protocol {e.g., IVIG therapy protocol, SQIG therapy protocol, and
CONT therapy protocol.) Alternatively, the controller may be programmed to
allow each subject folder 48 to contain one set of subject information and multiple

therapeutic protocols of each therapeutic types.
SUBSTANCE REFERENCE LIBRARY

The Substance Reference Library 46 provides storage for one or more
substance reference records 42 or other substance information. In one
embodiment, each substance reference record 42 may identify by substance
name, substance concentration, and required administration route. A substance
reference record 42 may also contain program infusion limits that the controller
14 will use to determine if the substance protocol to be executed ié safely within
the substance reference record limits. The substance reference record 42 may
include various absolute infusion limits (e.g., absoiute maximum infusion rate,
absolute maximum volume to be infused, absolute maximum duration, and
absolute minimum duration.) In addition, the substance reference record 42 may
include variable infusion limits dependent on subject's weight, age and/or gender.
Therefore, when a subject’s weight, age, and gender are known, a particular set
of program infusion limits, more conservative than the absolute limits, may be
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anmxr% eeherurse of raairgentAben i, BlG infusien w%?fns%gvmsue an
ﬁg&fé iﬁfus?d}ﬂarﬁﬁynsmﬁ? tﬁégs pdratah./! horized party
nay al so I o
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seveilbe sdbstanee refersnce mecoydgl onay sisaringledd on advérse reaction
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B ear e 43 have bapn et ot od b"ﬁ?“i“f?é“‘”ﬁ DSt anae o

thes AaYeIR depPii, 3t gaddngalctext Iniormation; B, BR AIeraied, 19 the

opfraitsr vidihClide? intBfaded B0 mldveht thaathbaiddedki reaction is
or alternatively to a network server if the personal

dE’@ﬁfﬁS’t er 28a is connected to a network. By use of -the
substance reference |ibrary configurator program 44,

t he RHbBﬂéﬁai %—ﬂﬁ{tésé‘n CR¥cikiS@anss bassa MRk %h@ﬁéﬁé‘é?reference
functions on the substance reference I|brar3/ 40 suc

reggrd 44 Andrihe %trell%rsﬁnng&?pgmg@mw picAyse Gat pre-infusion
cl‘?eﬁl.k%t' tBQ)eS&Lb.ﬁih?&ﬁb ipef 85&9&»? beftire réi'ﬁmﬁ%tonﬁs rﬂé‘éhﬁ' e!‘l"le pre-

subst ance reference record can saved as a

infusion sheeklistemayeerntainctoxtugi mt@'ptm é‘P'i/\ﬂ'Iet apgrator of the SIG

) SR ol FORIB SPRC B BRI e i 0 Slct petrubhbns can

remind he ropgy@o@ rfoll @xampleusie make S’abglﬂ%r\féd signe chaeks of the
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medicated.

Figure 3 illusirates an embodiment that includes a substance reference
library configurator program 44 that is operable on a personal computer 28a and
useable to create and maintain the substance reference library 40. A substance
reference library 40 may be created, and substance reference records 42 may be
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i nfusi on system 10a by a communi cati on neans such as
awred or wreless interface device 28. Various
wired interfaces are contenplated in this invention
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network server and the SIG infusion system 10a such
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lis§ #6 ds @ lisb ofwwatiousesyropipeg 2 subljestoma Sufier g A infusion o

[.ﬁc,asgu@ W ﬁﬁ g ﬂﬁihd%hﬁ%ﬂjﬁoﬁaﬁaoé— Bragsiie highaor 1bw body

r enove e personal uter 28a or network
temppératorenbw mmereaatwm@na high opflowniulsg apte, headache,

f f '
shigdes  ¥Rh: o, 90fund iclleuntys B Bl s lt 40
nfdy ibe &mlr@lgl (l\ehmesdntm;vaeamﬂ wo@fexmsmt r'Bive eadverse reaction
Co e
Sy lseto R 44, 14 9 ERy0of b By, Aitdehdo Torar
cﬂﬁﬁgmat‘éﬁ%r&%ianﬁﬂ 26 (38 by dhedperatohin creation| dofea substance

nenory) substance reference library 40 may be

referessB ecord 8t t he controller 14 to the USB Fl ash
Drive 28a and then transferred to the conputer 28a

wher ¢né BehdSsdd %‘ier!éﬁgéllttbrﬁﬁj aa} sﬁ&aa gﬁscréﬁbdtmldrfadﬁtamed by
Menus 25HOME ME I'm this exarrpl
abpetharized ipafty o5 814 tivion rapEntble Ph?\?él‘%‘ﬁ"’gyéf‘éﬁ mych as

ﬂﬁ%ﬁ%‘fk@%& rﬁ@%nc@%ﬁa B HayPBe SHANt the Shftihfusibn dMWG and

usion system10a is first turned on,
may be

othemesuhstances, ¢eswityyeld thm qugtap@ wfeypnes, fibrafy
nrﬁ&%ﬁl P34843 C%Hé&%ﬁ Ogé%ZﬁQ &dﬂbtétﬁﬁtanﬁg GBfdnéhce library 40

ronis in i nfusi on system 10a
maynbe aaobmpgam tbyt n@v@m aubwan@ seferance; ibrgty configugator

o it e, B Mo RO Y et 4 ofnce
reiftventd @brarf L40. oergm,etheTaebqim raferesiee dibrary 40 dlsalf may
include one or several cyclic redundancy check (CRC) parameters which allows
the substance reference library configurator program 44 to determine if the
contents of the substance reference library 40 had been changed since the CRC
parameters were iést calculated and stored. In addition, pharmacists or
administration personnel may be required to log into the substance reference
library configurator program 44 by providing their username and password in
order to operate the program. The authorized party may thereby create or
modify substance reference records 42 by defining absolute infusion limits, one
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proceeding will result in
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BuRiancefrgfonoaroltceis. 2 ot BetGrence dhe spksendentelapese record
42, rBpurddsush infdrimatlo PRBALA t CRIE BF nfidify fa sllstance reference

oper at or acknow edges canceling of the Infusion that
; 4¢ prede substange ManURBGlMRIRr fasthenisarkriownrn de medical

Pfudidn coMtR@aty. | f the operator accepts the Rx SUMVARY
form the SIGinfusion system 10a will display the

STANDBY nenu, shown in Figure 8, fromwhich the

oper d ordditipng athet huthoriped tpeetyi ofeatingnor FANPIRY NEBUbstance
i [ when. progra ng, LS ,

SRRerERG A2y 31l SRR B2 R kg resction

ympt@aseladien st 46 thatrrelate o tresintlusion ofhibe HPYEfiERYS of IVIG

' Al F t he STANDBY nenu, 25 .

PReaHE " £p B, ReleBfla 2d el fertfi Aavpion, citeror siassiving

the adverse reactioa\asemﬂu:o?hﬁayr_at? or &g i frovided) bysle Futhorized
e | NT usi on.

Soia) R aRdvass Teogien Gy SEaHidT mederate, and severs, the

authorized party may also define a message to be displayed to the operator on
the occurrence of the mild, moderate or severe adverse reaction sympiom,
Sources for criteria constituting an adverse reaction are the substance
manufacturer or as otherwise known in the medical infusion community.

After all substance reference records 42 have been entered into the
substance reference library 40, the substance reference library 40 is saved to the
personal computer 28a hard drive, or altematively to a network server if the
personal computer 28a is connected to a network. By use of the substance
reference library configurator program 44, the authorized party may also perform
maintenance functions on the substance reference library 40 such as renaming,
erasing, copying, printing, or deleting substance reference records 42. A
modified substance reference record 42 can be saved as a new substance
reference record 42 or overwrite the original source substance reference record

42.
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to the computer 28a where the desired updating or changes may be made.

Menus

HOME MENU

In this example, all operator interaction with the SIG infusion system 10
begins at the “HOME" menu as shown in Figure 7. When the SIG infusion
system 10a is first tumed on, the home menu is displayed on the LCD display. In
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When the operator selects REPEAT Rx, SELECT Rx, or

I NIl TI ATE Rx, she may be required to enter an access

code on the SIG infusion systemvia touch screen
WOgPsj665% satisfy security access. Alternati WEE{PS2407@78765
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the S| G| ' S I ; i
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pese theoperaidr theelegdo go do the bame gwaui nf or mati on from
her badge. Rx SUWMARY Referring to Figure 9, the Rx
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pafRoflr - sthfe b eh®PRGAIMHsiEh &lslerh 0 NPHRE fpostible isBlediorm are:
c{)arams\ters, the operator is_then ﬁresent S@MI t he
OINTINUER Ry BEPEA g SR4ECeh R oand Boﬁﬁwﬁ if%-t ype)
and makes the desired nodifications. After making

nodi 'Fﬁﬁt' he operator accepts the nodification
and §; e i”rwg?ia%n i s checked agai nst substance

reference record 42 IS infusion limts if the Rx
i ncl UheSCANTINE cRx seletian isxaedilablg ¥ s infusien was stopped

reference_record . TIh Qr :
b 4 e PHIROSH-off B8 cperaly ERPes T INES £ i bpSretor i
phdehiciicthb étandby @vilyshdven iriGigase 8 nal i nf usi on
protocol. Creating a New |Infusion Protocol 20SATI SFY
SECURLTY REQUI REMENTS Figure 4 illustrates a nethod
of cRgﬁ’de’én i nfusi on protocol. The SI G infusion
system 10a al l ows programm ng an i nfusion protocol

af t efpd HEMDET FH05elifors ¥ hvhilatb théh FREII6A tiat had been in

requirenents 50 of the SIGinfusion system 10. In one
pegbensi wesieithemslopped af semmiafede Hray infysien the! ¥asdp Ripgress
RS Sipbet o B Lortfetoh archah BpPld SyBhONs ?n'-"fgf'*h‘%’ﬁk??*"“‘ s
made, then the controller 14 of the SIG infusion system 10a will alert the operator
that proceeding will result in cancellation of the previously interrupted infusion. [If
no irifusion had been in progress or if the operator acknowledges canceling of
the infusion that was in progress, the Rx SUMMARY form shown in Figure 9 will
appear. If the operator accepts the Rx SUMMARY form, the SIG infusion system

- 40a will display the STANDBY menu, shown in Figure 8, from which the operator

can then run the infusion,
STANDBY MENLU

The STANDBY menu is displayed when programming is complete, or
accepting an Rx SUMMARY form, or when the CONTINUE Rx button is pressed
on the HOME menu, and when clearing an Alarm. From the STANDBY menu,
‘the operator can: a) run the infusion, b) prime the conduit, ¢} review/modify the

infusion or d) set a delay start time for the infusion.
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of Steps 1, 2, 3 and 4. Were the change of rate is

suf fij,6 Iy, high (e.g., 12 mlliliters/hour/second),
t he ’ﬁnﬁqlﬁfrglﬁg(step duration sufficiently long (e.qg.,

300 seconds) and the maxinumrate of infusion is

20 suf fin theeatdnt the SIGaAfUsRNOsystehd Was Hrbbrakirhdd With U Rx or an
Rxegglgct%hefpomwau R)E %gggxalsg Santdetf'ng] Sqal infusion system was turned off,
the subsequent tum on of the SIG infusion system will present the operator with
the HOME menu; however, the INITIATE Rx selection wil! appear in piace of the
REPEAT Rx selection. When the operator selects the INITIATE Rx, the Rx
SUMMARY form will be displayed. If the operator accepts the Rx SUMMARY
form, the SIG infusion system 10a will display the STANDBY menu, shown in

Figure 8, from which the operator can then run the infusion.
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dl?ﬁf-éﬂs hdifRatordIe RESE mididgt hldifick@ér® Bfe iopbiadroBctipts the

e rate I ncrenent, rounding the quatient

, d
madificatiproaed the inflesief it phaske ?seinzbsmmg%?%; reord 42
inglgsﬁ%hu Flgr{t% qu§ L@f@?{iiﬁ% d hdteh&d ic° b Rxistifg 965REAdd beference

ng the ranp segnent at the L
recerdritRalTheaperatoh can sbierh gavehibe ed; infysigmas a new infusion

cordriBal . o4 o
Pl Tabeaits. o 3pErunRt e ERPRRARABRRRAG, (5 The

termnal rate of the prior step; thereafter foll ow ng
with a termnal rate segnent maintaining the rate
achieved at the end of the ranp 25 segnent. The

cal cul at ed vol une del j.ver i's
subtracted fromt J’?*éﬁﬁ%%fggﬁﬁgb%%%'f t he
remai ning volune is reduced to zero or less, the step

bei mATIBFY BECHRITY REQUIRBMENTSe | ast step having a
reduced vol ume and execution tine sufficient only to

deliver the | ast of the repmini.n olume. If,at, a
ti Pl 4 dielimlesca melied af cipatiid an fiiienoBroiatl e SIG
infl%ign:%w, dratiBa JIBRs FHbSraAimiRg dnhfusidneprototol hitértthe dperator
e X1

mumrate. |In addition, as steps are
hascsatigfied the security requirements 50 of the Stltfs1 ?nfusnog sysaiem 10. Inone

embodiment, the operator may be required to enter an access code on the SIG
infusion system 10 via touch screen. Altematively, the operator might be
required to identify herseif to the SIG infusion system 10a by use of a barcode

29



WD 2008/ 036658PCTM52007/ 078765 their execution tine
is summed up and if their total execution ti ms

becones equal to, or greater than, the maxinmu
WOR¥3965% tinme, that step under cal cul ati on \ﬁCITWSB‘E’WWSMD
the last step and will term nate so that the infusion

treager@Bt to eali tHx 6petdrsdiBode MBrmBlidE oM 4 bdtye, td’ent.fcanon
t he ca?]e where the rate of the last step (e.qg.,

Faed prtheilie ¢ 11) has been linited by the naxi num
rate of |nfusi on, the calculation for that step's

durat g Whé! o eébﬁa FLERE Aiiada e 8iG LRoHR! MIBhR Rcurty

i nf use has
ireduiements; ithe SiGsinfusion sestemetDa BRIgRM NSy select therapy

opera%TW"J&rh@lﬂg peret %ﬂ?%gf’dﬁeraghey@c%%a?@rWCONr

The ophmtr.rr then takies aceicttibabfoha of/mb YRétap: g’_ty/ﬁés laRé BAReds to
rate of usion, and tinme of infusion. Tine of

Fﬂgﬂwﬁ"'ﬂ S0} RAATEESSwhen vol une to be infused and
rate of infusion are entered. CONT | NFUSI ON

PARANEZIE-IREFUSION PAFMEBERS CONti nuous i nfusion

t herapy, the operator 1 nputs 15 continuous i nfusion
parameters 54 for (or their value is calculated): the
uni t dnothengasa,énivi@ therdpy tped the. aperator |uhputstaws infusion

I
0§t 22 BETueR A A APl flr, B
infysion timeh meaximiin ralgeammfﬁnsém; ,Chaxgy a?mai)aétd)gﬁﬁnfusson rate
t of infusate (e a
,ﬁ&l %hf%d Leg:)@\gpﬁo Tor amount of i nf usgte to ge

|nfused up ranp tlma, !nfusi on 20 rate (after up
r anp !mﬁmmremrd)mve‘:ﬁbﬂ,l thi IMFUSIDA PrafildR, caliifhtdd ok BB infusion

PR BAEB R e BB ok e o s VG dnusion
15 pfoifiNls sholwisgraphichgy inPigurea . oRfY @hilon profile may consist of one
or several steps wherein each step includes up to two segments. The first
segment provides an approximate constant change of rate or ramping segment
(e.g., 12 milliliters/hour/second) from the terminal rate of the previous step (or
zero in the case of being the first step to be executed) to the terminal rate of the
20  cument step. This is represented on Figure 11 by the initial up-sioped line at the
beginning of each of Steps 1, 2, 3 and 4. Once the temninal rate has been
achieved in any step, that step continues at the terminal rate until the volume to
be infused for that step has been delivered, or until the step duration has
elapsed. This is represented in Figure 11 by the flat line that follows the initial up-
25 sloped line in each of Steps 1, 2, 3 and 4. Where the change of rate is
sufficiently high (e.g., 12 milliliters/hour/second), the minimum step duration
sufficiently long (e.g., 300 seconds) and the maximum rate of infusion is
sufficiently limited (e.g., 1000 milliliters/fhour), each step will reach its terminal

<
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i nputs paraneters for (or their value is calculated):
the volune to be infused, up 25 ranp tine, infusion

rate (after up ranp corrpl eted), down ranp tine, total
é@ﬁ time, and the keep vein open (KVO) PCAUSR905/478765

rate. Total infusion tinme is calcul ated when vol une

hﬂe R rdrB s Sp Ha%ttérr%at'eagaﬁée%ﬁ‘ po%gﬂ%ﬁﬁ%ﬁp%ng which

down ra tine are entere
Bipgpssite therasktcrolrreoRDbe Infi@dser HBERNtETHGIMA has been

LA He BT R A AR Il Y B e o) For

assocl at
sxdrsplenwheredd singleGtep Bdo sthrdflom @ndaitial ratesho SilllisdraMe6ar and

5 BBEB AR =ia of 1ol miflebardie andte sorsgent shange of rate i

approgingitély t 12 PiliMbisshauilées URRERBYE n'xa&ﬁrﬁi'&ﬂ@t I8 dlifation of
the 0 erator creates a_ new substance speci icati on,

iten Willdinishoits st or rBwPINg:Sagman in 83.8iseconds which is
rﬁUéﬁ"@BQﬁarﬂ-&er rﬁfnﬁﬁ@rﬂcs&?ﬂ) Hgfaﬁbﬁ of 8p@ chsl tHeFeIRES Biminal

textual infornation on S|n
ratesegmment st fgowdive MINHWWQWBE NO\I- SPECI FI C
I NFUSI ON PROTOC(l The operator may choose to

0 t efin ject ,i.nfor,nat.ion
1 om R0 Bl Biod P ord LB RGe ¥ Hatnd g it
stefb pad tharbsibskquentt steps. t Thb eamp Segivehe df thiet fist stepedtarts at a

Ui MR Sl S cob i urt
rﬁ%ﬁ(ﬁ@éﬁﬂﬁbelﬂ‘é%b&rﬁl&lﬁ&%@&%&c&@éd\ﬂuhb Melivered by the first
step is calculated as the sum of the volume during the ramping segment and the
terminal rate segment. The remaining volume is then calculated as the total
volume to be infused minus the volume of the first step. The number of possibie
remaining steps can next be calculated by dividing the difference of the
maximum rate of infusion and the base (initial) rate of infusion by the rate
increment, rounding the quotient up, and adding one to the quotient. The
computations for each of the subsequent infusion steps is generally calculated by
starting the ramp segment at the terminal rate achieved by the prior step and
increasing the rate, by a constant change of rate, until one full rate increment has
been added to the terminal rate of the prior step; thereafter following with a
terminal rate segment maintaining the rate achieved at the end of the ramp
segment. The calculated volume delivered for each step is subtracted from the
remaining volume and if the remaining volume is reduced to zero or less, the
step being calculate is considered the last step having a reduced volume and
execution time sufficient only to deliver the last of the remaining volume. If at any
time the calculated rate of a step would exceed the maximum rate, the rate of
that step is limited to the maximum rate. In addition, as the steps are calculate,
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After programm ng all infusion paranmeters and
choosi ng whether to associate the Rx with an existing
subst ance reference record 42 and subject 20

, dat a;
WOASA346SS | nf usi on system wi | | check the progP&HHSgi07/078765

i nfusi on paraneters agai nst predefined absol ute

tg%igi,e&??vﬁignf ?}Hé‘ ds :é”nugﬁrhéd URLSAR ACBelr bRl ReCutoRCHRHE bbdomes

Subj ect ormation is Proyi ded, further .
etjoetio, apgieatar tham,dhe onaxémya infusiop; time, dhasen pnderiggloulation

subj ect, i nf.or mat,i '
3l BE 5 b8 ARl oA e inell o BRATE Fruiet g W teRtded the
r{nﬁﬁmbﬁxbiﬁm{o&i tieie | ilrr]r'tl‘sescasbgﬂhae erémg lof tteSlastoziep (¢.9, Step 4
the subject’ s wel t L.pe i )
Indiaure Ja % hes BB kgt NI BEREE! i S FFHER, he Blogiation
G ot ol i pmen s wines bl o
S
ennioh¥aToq ot il MEPEMAE ITRF ORI SosERpn Sead obhe

drug reference record contains such limt

defi E@%‘N?USION PARRREFERS Nfusi on system may al so

check The expected volune to be delivered during the
infusion will not violate the maxi mrum dose anount per
in the case of SQIG therapy type, the operator inputs SQIG infusion

parameters 53 for (or their value is calculated): volume fo be infused, rate of
infusion, and time of infusion. Time of infusion is calculated when volume fo be

infused and rate of infusion are entered.

CONT INFUSION PARAMETERS

In the case of a continuous infusion therapy, the operator inputs
continuous infusion parameters 54 for (or their value is calculated): the units of
measurement to be used (e.g., milliliters {ml), milligrams (mg), or micrograms
{mcg)), the concentration of substance in the infusate (if weight units such as
milligrams or micrograms had been selected), total volume of infusate (e.g., “bag
volume™), the volume or amount of infusate to be infused, up ramp time, infusion
rate (after up ramp completed), total infusion time, and the keep vein open (KVO)

infusion rate.
TPN INFUSION PARAMETERS

In the case of a total parental nutrition (TPN) infusion therapy, the operator
inputs parameters for (or their value is calculated): the volume to be infused, up
ramp time, infusion rate (after up ramp completed), down ramp time, total
infusion time, and the keep vein open (KVO) infusion rate. Total infusion time is
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WOZpU8@p665%t | sfyi ng access code requirenents,

5 course of treatnment. If the addition of the
expected volune to be delivered will exceed maxi num
dose anmount per course of treatnment 63, the o[%erato

@S@@WMS%S
the opportunity to override 64 the limt check

c‘é!lc%}a?ét# gﬁen v&lutn'i@ td’BE; B&[d OB dr i rﬁ‘gs%ﬁ Ny l‘dn‘i%]hnﬁh 8R& down

Viola € overri e event is gged t
rhinpttiong/arkidnter88. and the infusion is save to a 10
dat abase 67. If the operator does not override the

St X b FE AR ORELE g woeo
Wl‘l"H THEQNFUBRDIQQ’R(D’Pbb@L will prevent the infusion

from being started If the infusion is not
associated with a subst ance reference record 42, thea1 an

no chbe mmgatabmaswzq%ﬁde gespeiplenee the infsion Protapel
éxlsﬂh% §gﬂ}s°tar’? rgﬁge anded B8, é'ré ﬂéh%ﬂb%ﬁé&ﬁﬁéczﬂc“atlon 56
Into ata as

e appropriate e 22
b AN r@@EAﬁmaﬁbe Teme, wonssatsion, and aﬂm@pstrph@g rrevtei 9§ not

S R SRS DS80S BRI GEsles  new

sub§tan@me®dfe:aﬁexd, the netwhspecifitatidnowillinot be\added ¢o thecsubstance

SRR 7 BT B S e i W B s

subst ance speci f| cation or subject specification, it

IS SARSOHCAKTING SUBIECT DATA WITHOTIE NOKSRECIFRD INFUSION

under the therapy specific folder 34 (IVIG SCHG or
COLf the i nfusion prot ocol does not contain

subj ect information but does contain a substance

spech?é F4Br n‘%}?tcHSéseo lto 'H%Eoé:ﬁ@t 53 URelian&e defined sub}ect

Specl tiron is found he substance reference

information oM thee stbibok mtoq:@ datalasec 24t o é“@&b@?‘%ﬂn“é@led

|
rerPHeER 1 B BTt e o by o " SBRR FRAFIEOA may include
spbjettsowime alatendhisirtb Lpight, andiiendert i on t hen t hat
i nfusi on protocol, including the subject

fgo?éﬂégﬁﬁgﬁﬁﬁa@%?ﬁ?ﬁfﬁée‘aseﬁéﬁﬁ.‘fﬁ%@éﬁ%}@&“ﬁé
folder 48. | NFUSI ON CONFI GURATI ON PERSONAL COVPUTER
PROGRt&Y programinireg el €dusion ypaadineterdrangr ahwamg?)wﬂ\ethm' fo

BT U e SRR PR Bt W g
dﬂa tHee SRS (rflsibn ssyetens wil ened@me Ezbgralnﬁ?:ﬁed liefasion parameters

a5 s 365t At g pference e 1

ar‘id Qﬂ§ul%é(ft Wohﬁaﬁdrﬁrsam&rﬁﬂﬂl M‘lﬁeﬂ@ﬁﬁ&aﬁgﬁuﬂ mdté, codSemhtive

the SI G infusion system 10 vaan bove
l!m%smfwt%m%@t'néww%ésu )'4!@%‘“3'6 e weight of the

subject is known and substance reference record contains limits that are weight
specific, the subject’s weight may be used to determine if 2 more specific limit
should be applied to the infusion parameters. Age can also be used as a subject
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10Sel ecting an Existing Infusion Protocol froma
Dat abase Figure 5 illustrates the sel ection of

[ [ ol fromthe subject, substance, and
an infusion protoc j ond

WO2p48(03¢65% dat abases 22, 24, 26. SELECTI NG A PCT/US2

SUBJECT- SPECI FI C | NFUSI ON PROTOCOL I n order to sel ect

ol . ot U 5 bi
ot ordleftel fol cof) UahA Mdte Gitselale Bl 1iRe o
rafesencegecartlcontainsStuehi linitdéfmitiongst enl s security

requi renents 70. In one enbodi nent, the operator may

d d th | G infusjon
Syst SRPTE Tt SSFGEN oAk ois: eheck, ey gAresisgt FRlyme to be
dehied -dufing ethBainfusfiny will A8t AREHAE MhERLMP BosE UMSER per
to identify herself to the SI G infusion system _
CcpYRsE o fregimente 1htheraddition f thecexnectedawlume 2o beatelivered wil

. . ; ,
B IP o8 Sl cofife SRl 6%, s apergtor. afer
safisdyiog @ecassrcade requisements, is gimratf’eetbrmogi.tnity td averide 64 the
; e I . st apc L
K Vot 185 JRYaOE cFelidsy Gng Wit gtk wiompop, the
overfide ieyenpisologget! tdathabhistorp Gile 66 arite thaep ifadion is save to a

t 25 j ect database he..i resent ed
CFBbRE 571 TEeRoRAHbE Sbed P BESRue Sumd osk FplToa s, e
prograympd infusion parametbr ﬂﬂvioitﬂti@h r?/%t b@ﬁﬁd&gﬂﬁé& "B Within limits

. R r g
or3Bhasds LB e P63 Bor b sat.
If the infusion is not associated with a substancea reference record 42, then

no checking for substance reference record 42 related limits is performed and the
infusion protocot is saved 67 into the appropriate database 22, 24, 26,

SAVE CREATED Rx TO A DATABASE

After programming all infusion parameters and checking the parameters
against limits found in the associated substance reference record 42, the infusion
is saved to the appropriate database 22, 24, 26. In one embodiment, if the
infusion protocol does not include any substance specification or subject
specification, it is saved 67 to the infusion protocol database 26 under the
therapy specific folder 34 (IVIG, SQIG, or CONT). If the infusion protocol does
not contain subject information but does contain a substance specification,
whether or not that substance specification is found in the substance reference
library 40, the infusion is saved 67 to the substance protocol database 22 under
the therapy specific folder 38 (IVIG, SQIG, or CONT). If the infusion protocol
contains subject information then that infusion protocol, including the subject
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Fol |l owi ng the sel ection of the desired infusion

pfoireation, fEaldiR b7 St bthe Cdubjech BraBed AaMbdse 8%‘ \ﬁf] ?’%{3, &fibject's

X\nth a summary of the infusion 5 protoco
9 rator may el ect to accept, nodify, or cancel.

If the operator chooses to nodify the selected

| nf USSION CORFIGBRATIONERSONAL By TRR PROKHAR

progranmm ng screen and nay
85. After makl ng nodi fi catl ons, the operator accepts

t he n'ﬂmb fnfaﬁtbm @ordigdratiba faug;aact(rcsqgagla‘ bfogrdthUsbérable on a

Froto ngeﬁpﬁﬁ aa% i nfusi on 1OI|mts or
FoElat ﬁ'&!}‘ &S PESramming ofinfupien prpiecels lirectly

d&f@ﬂﬁa’ 8B infliditn aystedD104.f ThESCP dréatds SUB é&ﬁ% cols, substance
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rid!@%b%‘a‘@e f He 6 Sf 't 21¢ w%sio{i *égstgﬁf'ié“é g{? &% of the

ﬂiﬁé
then save th subj ect - specl
ahaye seentiopgd @Qrammm mgdiums Zﬂa-gﬁenm 87.

Alternatively, the operator may el ect to 15 save the

nodi fi ed - Aol Si Qn 0COl
under a ngvui/ms u@%e%fgﬁgsw% N4 Br e Ta ﬁgta%ase
original source protocol in the dat abase SELECTI NG A

SUBSFRNGE 5| iNrstiate\tHeRET&¥tioh of an mfdsramom?rcot ﬁorﬁl%@%b}em
romthe

ThErte ndotBE bR B 222028 or i niusi on.  the
operator nust satisfy the SIG 20 infusion systenm s

seCUSELECTING iy SUBDES TXRECIFIO INFESIe PRBITOCHD Or der
to select an existing substance-specific infusion

protocol, the operator may need to enter an access

codelNoprdendo Select AN, existing ysebiest infusion wertoearfeam a subject

pﬂﬂ’édoy dafabadb i Bf YorSAfuidd, @fdé)%?a} ﬁlt{s{a ﬁfgérfg\fﬁé yEEth Pﬁés:on

operator mght be require
SySfetnis Feguiiy 9@9‘&"@%‘% rT%rfamewlmﬁnfaﬂtﬁaomrdmr may need

tof @:ﬁgﬁ‘én ZRecdtsdl 6n the éiéeﬂgfs%grﬁﬁ%élg vfa &ﬂgé%tc eél?ta; to

barcode fromthe operators
salisfy speurifyaccess.  Altermatively, thebaptiraten mightcbeomeuired to u@nﬁfy

t el ec
nSGE RRISHS hudr S 60 Bl 00 14 bAfohs S508°4% o
read e aperatorsdaroosy DIGEEIBE frohtS2021g4 DidBiiilcatiol cart or the
ﬁkPr ot ocol dat abase and therapy-type protocol database.

f the operator selects the substance protocol
dat abase, she is presented with a list of therapeutic

t yp&rs ond: embbdineS) the sperfioNTs prédsehfed ﬂﬂl@{av\ﬁ/ts@fectlon list 71

s |V she is sented a |ist of I G
wigosi ok drdsntor o SeBhacsutelance inoiopptatpoase 22, subject
prgtocd] datidbase 24 or infusion protocol database 26. If the operator selects the
subject database, she is presented with a list of subjects (e.g., subjects or clinical

study participants) from which the operator must select 72. After the operator
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5 database 77. If the operator selects SQG she is
presented a list of SQ G substance protocols from t he
subst ance protocol database 78. If the operato

WOZRBH866S8 CONT, she is presented a list of CIJQ‘IET[USZOOWO"""GS

subst ance protocols fromthe substance protocol

bas eﬁ'gﬁfg{ %ﬁ& fﬁllﬁﬁé}eﬂg rRors R&H aﬁ@gulﬁgﬁcdﬁebiﬁc infusion

S?gﬁ e operator IS presented Wt
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pritees 96 that %&m& B@efa@d;rﬁﬁ bﬁéi:eﬁtedt\mﬁm s@mmashef the infusion

present ed the infusion apmqﬁyscreen and

pretpcohBdavhiels theapersar Mgy He% Lo

nodi fi cations, the operator accepts the 15

modi fe tﬁ?tdp%ﬁtéf‘ fhoddes!t P%ﬁ&iﬂ?h@&ée&a@%fhs@nlﬁrbmbp Bhe is

prot ocol Tncludées a reference to an existing
mdwtmhomth diherisfusenr @regramaBing t srseethrang gpay gnake desired

d t
TRAESRORE 50 ¢ AT MARGD sEAERBAE Wikf Hpordier accepts the
nigifidationl ahmhmmbjemra,p?cmemfmm pevtaoe! jsrabveokesl agngdinfusion
rwite t na
i o s B i ] bR foran
46g ﬁcmgfét & anghtﬁsa%m& :le%féred?é |r§a:.és m;.vtsfmrtuat pulnstancs and the
t he. subst ance rotocaol. . I's 0 I Nt.0 e
'ﬂW'%lW@?@Fe%Pf ot vinletes tom, I mide, sebin N@Aﬁlﬁﬁgﬂﬁ exprence
r&ﬁq QL4 B oplees tg“cgh'ﬁRéRYsaTt\éPﬁel foBifiee wubietispacifics ,snfusnon

system I'ncludes a therapy-type infusi onnﬂrot 0CcO

petecd bycovepnriting hedeigingl &8e| Blematively g jopgrator may Dlect to
%ib: HRPMiokies éﬁ{é&ﬁkﬁéblﬂ'énrﬁi&érpﬁ&’m&d gavddnder a new subject

rapy-type 1 ntusion protocol database 26, the
namerveithout mgtfy!eﬁth%ﬁqglnai soarce Areipedljin thecdatabases
security requirenments 70. In one enbodinment, in order

o SEEEEETIG RSPBSTABERMBIONROtbeAer any- L ype

enter an access code on the SIG infusion
in order to select an existing substance infusion protocol from the

substance protocol database 22 for infusion, the operator must satisfy the SIG
infusion system’s security requirements 70. In one embodiment, in order fo
select an existing substance-specific infusion protocol, the operator may need to
enter an access code on the SIG infusion system via touch screen entry to
satisfy security access. Alternatively, the operator might be required to identify
herself to the SIG infusion system program by use of a barcode reader 28c which
is used to read the operafor's barcode from the operators badge, identification

card or the like.

in one embodiment the operator is presented with a selection list
containing selectable databases 71, such as the substance protocol database,
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o1 oot o dforaff Cadcbpte 1 SHEINER dsied RipsRRS ylibiocol or
aceaplis I@gﬁdtmespaamdjﬁed substimce peotoed thedsubstance protocol is

ing. podi fications, the
k%ragér’a og{dcgz;’rgsS ﬁ'ﬁ 3{/{&?@%%9 i ed infusion protocol
as a new therapy-type infusion protocol 89 or
ov erSElL ECTINGANINFUSIDNIPROTOCOLYBAS EDION THERARY T¥PE
t hat had been nodifi ed WO

20081036658PCT/ 820 7876 | f the operator
accept ¥ 'BP?‘g yt e P¥emy indidesH9 - themPY-pe sinfigion

rﬁfo@blo databagé 26. tineoRiMeriat Séle@CEA p%)ﬁstﬁarg;dtht%%’ﬁstyﬁe infusion
prot oco

ed t hera g type i nfusion
Pfgt%ﬁ?t gmdpe herrg Y"B)/@ﬁ infysigntAretosel datakase 2t the eperataromust
sa‘tib?ltﬁé Sit rhflf&.s.lbﬁ %ﬁ%ﬂ@%&% fé?{mrbﬁtfeHﬁ )| W?dzment

partlcu ar I nfusion pr ot oco

in [osdey @cedptteat wsnn@ nsgera@h vemi e tharapyityne infusion petocol
dafitsa! e GIABBT 7 A tgntgha e%%ywd&?% W1, usion

operator I'S prese te

8) allowing her to "run", "prine", and "review nodify
Rx. In the event that the37oper at or stopped an
i nfusion in 10 progress, status" selection is

provided to allow review of t he progress of the now
st opped i nfusi on.
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RUN Sel ecting run displays a confirmation run nenu
asking if it is proper to start the infusion.
Sel ecting yes to the confirmation nenu will cause the

WOZN3(3¢65H 15 to begin running. The SI G i nfusPERSyHFEHTES

then starts punping and adm nisters the substance

s?%%é L odch bdreeh oafigdid salishy WekQmyPadorsst eA;semalRtélgE the

rime feature all ows the operator to prine

apgmtar might be seqwead teiidentify berge F%%!ea%'ﬁw'@f“&W %’ﬁtﬁf‘e Reggram

tgPMssﬁg 4 'EaFc'&ﬁeal%%gi 9Bt ab! 88d SF barcogkest iRy oEé#zH&‘sZQadge
I splays “a pring advisory menu instructing t

iderdiﬁaatmnctanddrﬂ'ledikaect the SI G infusion systemfrom

the subject. After the operator responds to the prine

: ,aﬁ\sut ?@é{ Iggganl@gcg%eﬁ? iﬁ gl}uae fs%gtgfngs 8 o Sl"‘%gféset se&t?dnewith a

SRIHCHON 1t Of BoinErtall ©f éavailable @hta‘b@séﬁt ForRixampie) gheaoperator
hol ding the prinme bytton will cause u o_ .l hr
MY VieW @epareen dhab gl dhe ;#perpigr Jot %&# Fﬂé‘ef e spbstance
Wr géeté?hééeo D2 |S ?,gtr:}gbtg Fﬁda% ldat@baRet 20 r i therfaPlS@Re protocol
database. If the operator selects the therapy—type protocol database 26, she is
then presented with a list of therapeutic types 74, such as: IVIG, SQIG, or CONT.
If the operator selects IVIG, she is then presented a list of one or more IVIG
infusion protocol(s) which are suitable for, or have been historically used for, IVIG
therapy but which are not specific to any particular substance or any particular
subject. If the operator selects SQIG, she is then presented a list of one ore
more SQIG infusion protocoi(s) which are suitable for, or have been historically
used for, SQIG therapy but which are not specific to any particular substénce or
any particular subject. If the operator selects CONT, she is presented a list of
one or more CONT infusion protocols which are suitablie for, or have been
historically used for, CONT therapy but which are not specific to any particular
substance or any particular subject. After selecting a therapy-type infusion
'protooo!, the controller may then present the operator with a summary of the
infusion parameters 83, some or ail of which may then be accepted, modified or

cancelled by the operator.

If the operator chooses to modify the selected infusion protocol 84, she is
presented with the infusion programming touch screen presentation that may be
used by the operator to make the desired modifications 85. After making
modifications, the operator can then save the modified infusion protocol as a new
therapy-type infusion protocol 89 or overwrite the original therapy-type infusion
protoco! that had been modified.
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has occurred, the primng will stop. Releasing and
then pressing the prine button again will cause the
prinme to resune and allow up to another three

WOoRMsI0B¢s5t ers to be punped. REVI EW MODI FY Rx FhRE/US2007/078765

revi evv/rmdlfy Rx feature allows the operator to

reV' Ha! ! p f Qlledidlf thr d Snfusion
I oad %pe%élj'lflagﬁegts Q-Leﬁblyﬁ %ﬂ){ nt oer mat i on a‘ggﬁl?p
pmtbsdl.anlcif tuatoperaaoraamtaaedi swamatm@drﬁe;hmﬂamtype Heftsion

rdralclie CoRoler Wil B Shieptap DB g 0 5/ usion

Sgﬁgﬁ,a{gyfoemgm{ isfy the SIG infusion systemsecurity
requirenments. WG | NFUSI ON PRCFI LE 10When i nfusing an

IVIG therapy, the WG rate profile starts at the base

r at eSIANDBYeMENAEr eases by the rate increment when

t he step duration has el apsed. This process of

| ncr gas protBchitids Bedn &EBPled MY heNyR%ator for
at t gahi&ﬁ'a?%fﬁgeétep dufr g?l oér%?‘unt [ P@dhe maxi mum
infasien IOS ;famm apesaton stapseary gifusien thatis in nfqgsw b operater is

e g 8 sy c sl ) Pkl 66 8 1ol iy, and

| “sofio@/mhediiyh Rxfrax inmihe revest thytheprelBtm'nsmpp% gy infusion in

RSl AD Sl b el oL a8 o

nbWGh iwfisipibst ance delivery to the subject. Once
an infusion reaches the maximumrate, the infusion
continues at the maxinumrate until the volune to be
i nf UBEY has been delivered. 20SQ G | NFUSI ON PROFI LE
When infusing a SQ G therapy, the SQ G rate of

I nf %él@&rﬁpafqazgeﬁagﬁ d BSnfthri86R IR ndritl Bsi@hg ifmit u@pﬁtﬁ:er to

in a cont Once an I nfusion reaches

startdbe infusion.r Selecting ¥es i thef emfiEnationmesy uill e3yse tPaﬂfgus'Oﬂ
td'Phdit ridHing! OTHES16nfSioh Hysfadl tHoA StRAREPuMBinG \WPkesimiRBters

the substance according to the loaded Rx infusion parameters.

PRIME

The prime feature allows the operator to prime the administration set with
fiuid, replacing any air that may be in the administration set. Selacting prime
displays a prime advisory menu instructing the operator to disconnect the SIG
infusion system from the subject. After the operator responds to the prime
advisory menu, the prime screen is displayed instructing the operator to press
and hoid the prime button o prime the administration set. Pressing and hoiding
the prime button will cause up to three milliliters, for example, of fluid to prime the
administration set. If the prime button is released or three milliliters of priming
has occurred, the priming will stop. Releasing and then pressing the prime
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paraneter. Once the up ranp tine has el apsed and the

ate of infusion reaches 5 the progr d rate, t

b, Paincell; raithes B5 Bims: to trewRiendnd ARe P& aniefier three
MRliers té 8e R@ripeliused has been delivered. After

finishing the delivery of all the volune to be

i nfused, the SIGinfusion systemw ||l run at the

pr ogrREVIEAVAARDIFN BX REALTI ME DI SPLAY OF | NFUSI ON
PROGRESS 10When t he infusion begins running, the

i nf usj,on r ' ' i 0 infusi
A SRR T RebEe SR W LSRN Rl WP rsin
pabmetdrafgrether R ¢hati inflosdezh in additicmdf sudbjexit nifognafioneand/or

For I VIG thera .cur.rent . st IS d.ng) uded on.the
SRR fale 41 Aseecis Bl i Faged S pertin i Ny piso be
@QicWetUSK it bpératdViiddiresathel Rk umtiomreview miagi g mddified if the
operator may Interact wth the infusion by stopping

QnesRisr f) sAisTy therSiG IRfsionsYsIeMI S LY SRUBBTRIES AN

I NFUSI ON Anytime that an infusion is
r unnipggs N%,wggﬁ;ﬁmm stop the infusion by
pressing a stop button. So doing will cause the

i nfusion to stop and display the 20 standby nenu,
pr ovividierginfusingcan BAS tberapynthedViGreate peafilecstiane af the tRse rate

a"?\'?!dth%%&gases by the rate increment when the step duration has elapsed.
This process of increasing the rate by the rate increment continues at the elapse
of the step duration until the maximum rate is achieved or the volume to be
infused has been delivered. If in the last step a fuill rate increment increase
would exceed the maximum rate, the final rate is the maximum rate only. The -
transition from one rate to another is attained by a controlied ramp to ease the
physiological effects of the sudden increase of substance delivery to the subject.
Once an infusion reaches the maximum rate, the infusion continues at the
maximum rate until the volume to be infused has been delivered.

SQIG iINFUSION PROFILE

When infusing a SQIG therapy, the SQIG rate of infusion ramps up to the
programmed rate of infusion in a controlled manner. Once an infusion reaches
the programmed rate, the infusion continues at that rate until the volume to be

infused has been delivered.
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TI TRATI NG While the SIG infusion systemis running an

i nfusion, the operator can choose to titrate or

change the infusion rate by pressing a button on the
WO2P8(93¢65% - st at us menu. Changi ng t he i nf usi on PER{US20Pg}78765

require the operator to enter an 25 access code on

t he SJ.G,l i ia touch screen entry to
sat i sh@iﬂm&@ﬁ%@@@%N%G%PCﬂ US2007/ 078765
access. Alternatively, the operator m ght be required

to i dpvHen! MfRRgSEIGONYD théiapy! the! BHNT
program by' .usegof Cgc_)ba(codgﬁrﬁe%gd(g@&?artg a@ﬁﬁﬁ%ﬂ faaps up o
Mecprograsmed matet eninfusion: lacterdingetd aoprogeaininké up ramp time

' i nf. [ f dge., 5If
PRERHEY Codfedl farhhite TR Fhbhsrl Al ARR B Biresipn prpones
5 ﬁmp'ngeammEdcwm,nﬁ? Mﬂflsqiﬂlmy:e?tirgje\siatgthtaheaﬂf_ﬁ?tgttg? fehtaining
current. s profile.
FARE o e R B U6 e RABLI G Kot i e
voldmeitoberinfueed ReledSIB MBLSIGIE sy RN urP BPfHe &ro?ﬁ\‘nmed KVO
cause the nunber of steps in the remainder of the

i'nf'usi on to be recal cul ated. 10 Adverse Reacti on
Moni t ori ng “Adverse reaction nonitoring (ARM

moni tREA THNE SIEBI90E OF mgb@mﬁi%eﬂﬁ@s”bj ect’s

synpt om responses to hel p the operator determne if
the subject is having an adverse reaction to the
10 i nf udVign therinfusiner beginusmningithe infusBinGtatususoreen is displayed

showing: volume infused, remaining volume to be infused, current rate, target
rate, infusion time, and remaining time. For IVIG therapy, current step is
included on the infusion status screen.

Interaction by Operator with an Infusing Rx

15 While an infusion is running, the operator may interact with the infusion by
stopping (pausing) or titrating the infusion.

STOPPING AN INFUSION

Anytime that an infusion is running, the operator my stop the infusion by
pressing a stop button. So doing will cause the infusion to stop and display the
20  standby menu, providing selections of run, prime, review/modify Rx and status.

TITRATING

While the SIG infusion system is running an infusion, the operator can
choose to titrate or change the infusion rate by pressing a button on the infusion
status menu. Changing the infusion rate may require the operator to enter an

25  access code on the SIG infusion system via touch screen entry to satisfy security
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be taken to establish a baseline reference for

subsequent rea of vital -

Sepest o Agrgtvehn it Opeiatd i Becrentie to Bl nersgt to the

SIG MINSEPsPbmproghdral bySnsf datarcddeoenders ulmaemd to the SIG
to be nmonitored and the fre

Vital signs e
BrsroRYSHRIn aWBICA s &SRR o Aoty T @PFTaISY F A SilE iommation from

eesorétg ible for the infusion and found in the
substance reference record 42. Vital signs nonitored

i ncl ude bl ood pressure, tenperature, pulse rate,
oxy gefthedherapy ityme i éViG andtherdfotenhasé gteppujgtmofrfe,ya bereen is

d aut
FmrRLaEA 5 DO L P ot REpeinE th OB ab e or
ﬁﬂ%ﬂ;rﬁd’?’@g rec’r‘rﬁh?n(?éreofswrbj rﬂﬁisrdnsatctm\r/k\hm @dusion trare. Retarmng the
autgmated vita ns non :
SPRENG BB 7ALBH 1y NOBPDAGHEPT & BT PUeG of 14 gfusion
i tetabfatey manual Iy be entered into the SIG
I nfusion system Thé scheduling of vital sign

acqui sition and detecting of adverse reaction based
on vital signs data is set by paraneters in the
substance reference record 42 and the programed

protocol. 5SUBJECT ReelSd'Reaction Monitoring

Adverse reaction monitoring (ARM) monitors the subject’s vital ér'gns and
subject's symptom responses to heip the operator determine if the subject is
having an adverse reaction to the infusion. In order to use ARM, the SIG infusion
system must be loaded with a substance protocol for which a substance
reference record 42 exists in the substance reference library 40. Prior to using
ARM for vital signs, subject's vital signs data must be taken to estab!rsh a

baseline reference for subsequent reading of vital signs.

VITAL SIGNS

Vital signs monitoring is the periodic acquisition of physiological vital signs
data from a subject. Vital signs to be monitored and the frequency of monitoring
are determined by the institution responsible for the infusion and found in the
substance reference record 42. Vital signs monitored include blood pressure,
temperature, pulse rate, oxygen saturation level, etc. Vital signs data may be
acquired automatically by the SIG infusion system if it is connected to automated
vital signs monitoring equipment and the subject is connected to the automated
vital signs monitors. Where no automated vital signs monitoring equipment is
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Subj ect synptomnonitoring is the periodic

acqui sition of subject synptons. Subject synptons to

be nonitored and the frequency of nonitoring are
WOR8¢843665%ed by the institution responsible f&CTHR007/078765
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| ower rate, then 25 the operator is given the
opportunity to override the mld adverse reaction
advisory 121. If the operator chooses to override the
m |l d adverse reaction advisory, she is required to
provi de an access code and her action is recorded to
a history file 122. If the operator chooses not to
override the adverse reaction advisory, she is again
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If the subject is suffering a severe adverse reaction
114, as determ ned by the anal ysis descri bed above,

t he i nfusion stops and the subject's condition is
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15 CLAIM5S What is claimed is: 1.A system for
adm nistrating a substance to a subject, the system

conprising: an infusion punp for punping the
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andfor subject symptom(s), the infusion is terminated 128 and cannot be

resumed.

History Database

A history files or log is used in the SIG infusion system to record infusion
activities, malfunctions, alarms, alerts, advisories and events that may occur
while the SIG infusion system is turned on. The history file records the activities
normally associated with setting up and operating the SiG infusion system.
Information such the Infusion protocol parameters for an infusion, modifications
to an Infusion protocol, occurrences of alerts, alarms and malfunctions, the
operator selecting to override of limits or suggestions made by the SIG infusion
system, and all activities which reqﬁired the operator o provide an access code
to perform. By using an access code, the history file can be reviewed on the SIG
infusion system, copied to a personal computer, and printed. In addition, the
history file can be cleared by using an authorizing access code. However,
though the history file appears cleared to normal operators, its contents prior to
clearing are maintained by the SIG infusion system and may be reviewed and

retrieved by factory personnel via factory access code.
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ii) cause the infusion punp to adm ni ster the

subst ance through the conduit and to the subject in

accordance with the infusion protocol if no paraneter
WO@P0 36658 nf usi on protocol is outside of the PETHSRH078765
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i nfusi on protocol database contains infusion protocol
informati on for intravenous inmune gl obulin therapy,
said i nfusion protocol information conprising: (i) a
volune to be infused; (ii) at least one of a m ninum
infusion tinme and a maxi muminfusion tinme; (iii) a
begi nning infusion rate; (iv) a maxi mum i nfusion

rate; (v) a rate change increnent; and (vi) a nunber
of rate change
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steps, wherein each rate change step conprises: (a)
an initial rate; (b) a termnal rate; (c) a total
step duration; and (d) aCE& e of rate duration
bet ween st eps. 5: rR'@stem according to any
one of the above clains, wherein the database
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7 Bstoy detghases tostopthegpﬂm or to nodify the
i nfusion protocol if it i<8determned that the
subject's response to the at | east one presented
guery indicates that the subject is experiencing an
adverse reaction. 12. A system according to
any one of the above clainms, wherein the controller
is configured to issue an alarmsignal if it is
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nonitors are operative to neasure at | east one
physi ol ogi'cal variable selected fromthe group
consisting of: (i) heart rate; Qo bl ood pressure;
(H') body tenperature; (iv) respiratory rate; (V)

oxygen saturati on; (v carpon nongxi de at y
(vii¥ proffifstysiem ﬁ%@kd' g\n P%m ﬂé%"l?ﬁ 'r‘nta}}:? ‘?a(q?%ses
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conprising a history database, wherein adve
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infusion protocol database contains infusion protocol information for intravenous
immune globulin therapy, said infusion protocol information comprising: (i) a

volume to 'be infused; (ii) at least
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one of a minimum infusion time and a maximum infusion time; (iii) a beginning
infusion rate; (iv) a maximum infusion rate; {v} a rate change increment; and (vi) a

number of rate change

steps, wherein each rate change step comprises: (a) an initial rate; (b) a terminal

rate; (c) a total step duratioh; and (d) a change of rate duration between steps.

5. A system according to any one of the above claims, wherein the
database includes a substance protocol database, and wherein the system further
comprises an operator interface that may be used to select a particular substance

within the substance protocol database.

B. A system according to any one of the above claims, wherein the at
least one controller-accessible database cdmpﬁses infusion protocol information
for one or more therapy types selected from the group consisting of: (i) continuous
. infusion therapy; (i) intermittent infusion therapy; (iii) intravenous immune globulin

therapy; and (iv) Infliximab therapy.

7. A system according to any one of the above cléims, wherein the at
least one accessible database comprises a substance reference library database
comprising information for one or more substances, said information comprising: (i)
a maximum permissible infusion volume; (i) a maximum permissible infusion rate;
(ii) a substance concentration limit; {iv} a contraindication; and (v) substance-to-

substance interactions.

8. A system according to any of the above claims, wherein the at least
one database comprises a system cbnfigurafion database with at least one set of
configuration parameters comprising: (i) a name; (ii) an indication of either enable
or disable for a plurality of therapeutic modes; and (iii) limits for one or more

operating parameters for each therapeutic mode that is enabled.

9. A system according to any one of the above claims, whereih the
controller further comprises a database of queries for presenting to the subject, the
controller configured for monitoring the subject's response to the queries, and

-storing information regarding the subject's responses to the queries in the history
storage medium.
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10. A system according to Claim 9, wherein the database of queries
includes queries of a sensation, a symptom or another bodily response selected
from the group 6onsisting of: (i) nausea; (i) vertigo; (iii) sensations of smell; (iv) |
sensations of taste; (v) confusion; (vi)‘ memory; (vii) alertness; (viii) sleepiness; (ix)
drowsiness; (x) perception of being warm; (xi) perception of being cold; (xii)
shivering; (xiii) pain; (xiv) non-volitional muscle contractions;. {xv) a symptom of an

overdose of the substance; (xvi} a symptom of an

under-dose of the substance; (xvii) a symptom of the substance being infused too
rapidly; (xviii) a symptom of the substance being infused too slowly; (xix) a
symptom indicating that the substance is having a desired effect; and (xx) a

symptom indicating that the substance is having an undesired effect.

11. A system according to claim 9 or claim 10, wherein the controller is
programmed to issue signals to stop the pump or to modify the infusion protocol if it
is determined that the subject's response to the at least one presented query

indicates that the subject is experiencing an adverse reaction.

"12. A system according to any one of the above claims, wherein the
controller is configured to issue an alarm signal if it is determined that subject’s
response to the at least one presented query indicates that the subject is

experiencing an adverse reaction.

13. A system according to claim 12, wherein the p!ufality of vital sign
monitors are operative to measure at least one physiological variable selected from
the group consisting of: (i) heart rate; (ii) blood pressure; (i} body temperature; (iv)
respiratory rate; (v) 'oxygen saturation; (vi) carbon monoxide saturation; (vii)
profusion index; (viii) methemoglobinemia; (ix) s-kin response; and (x) airway

resistance.
14. A system according to claim 12 or claim 13, wherein the controller is

programmed to receive muitiple vital sign signals from the plurality of vital sign

monitors, and cause the user interface to present multiple gueries to the subject.
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15. A system according to any one of the above claims, further
comprising a history database, wherein adverse reactions and the physiological

variables are stored.
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