e3e( vdaf f%T; ' ~2 7 ~~1~1 ~ 2002 MEDI CAL | NFUSION PUMP Field of the

I nventi on*166f 66* The present invention relates to nedical infusion punps
in genergl and in particular to user interfaces for nedical i-pf %1 qﬁ(?'lpunps.
Background of the Invention The adm ni stration of intraveno?ls I ca
fluids™o a patient is well known in the art. Typically) a solution such as
saline, glucose or electrolyte contain?d in a glass or flexible container
is fed into a patient's venous system through a conduit sucmmwumm@m pny!
chloride (PVC) intravenous (MBDIGARIMRUSIONPUMEessed to t Hmﬂm a
catheter. Many times) the fluid_is infused under the forces of gigy.ty, and
the rate of flowis controlled Bjeldokbeluyentionny which is adjusted to
restrict the ow lunen of the, |V tube udi.l the ired flowrate is

bt ai ned. | F o FPEre R Sficklo PeREaablitn bfr IR Be A sl o B

regul at eGisB%nfEHAOS i fical ifiich puplpser clamp. It is becomng nore and nore
common to use an electronically controlled infusion punp. Such punps

i nclude) for exanple, peristaBidl@réneofphabeentich val ve-type punps.
Peristalti c-tg&e punps typically include an array of cans angularly spaced
from each ot hefhegmémstetipy af intrayenens ragdical fluigh tocpasigntip well ksewn i the ager s.
These el nts cooperate . to impart a linear,wave noti.on on th ressure
fingers. Ry fElodsved HspinebesograeqigdPiamalied 8a ass orflene? upe,

whi ch i Magntaine Rt 2 Patlefrd MGohd giszdmitﬂoa%}& do¥iduft YRS o5 HEEEDMyPEARS | NT
the fluid. An alternative type of peristaltic punp enploys a plurality of

rol | er mePed)dntedvieadus (D) tuteneliich 3acdeMset tbthe paxidntpra tathdier. NMpAnyQindsOthk he
fluid in the 1V tube. Infusion punps al so enpl oy punping chanbers having
upst r eam Aid isliofwssd nedentbe oreessoftpravaticand thei ratelof flowpaeantioled bir omllesélampt o t he

fluid. Such, valve-type pu typically require the use. of _a specialized
punpi ng c‘ﬁB?gt‘%@Jﬁﬁ%ﬁﬁé‘%‘%Cé%% lé‘“‘&‘bﬂf‘é?f\\g&‘bﬁh‘“ﬁ‘ ‘8%5?585% 8O 13/ fube bet ween
the patiegt,..pg the source of fluid. Infusion punps of the prior art are
typically c}e5| gned for a particular clinical application. For exanple, many

punps are desi pReMr§H HRGoR@NkY ol (RE pitisHt 2D i JRRIAbL bk kQAlatddWTSedns ofhes i t al
facilities. Other punps are designed particularly for pediatric use O her

punps ar ettdesirgiadldmy: Itisbeconahg o@reeand sre Sinvhbn Bt dsern plactpmicalle pri nci pal |y
designed for home ) L
controlled infusion pump. Such pumps include, for example, peristaltic-type pumps and
valve-type pumps. Peristaltic-type pumps typically include an array of cams angularly
spaced from each other which drive cam followers connected to pressure fingers. These
elements cooperate to impart a linear wave motion on the pressure fingers. This linear wave
motion is used to apply force to the IV tube, which imparts the motion to the fluid in the IV
tube thereby propelling the fluid. An alternative type of peristaltic pump employs a plurality
of roller members which roll over the IV tube to impart the motion to the fluid in the IV tube.
Infusion pumps also employ pumping chambers having upstream and downstream valves to
sequentially impart the propulsion to the fluid. Such valve-type pumps typically require the
use of a specialized pumping cassette chamber, which is contained on a dedicated IV tube
between the patient and the source of fluid.
Infusion pumps of the prior art are typically designed for a particular clinical
application. For cxa-lmple, many pumps are designed principally for use as general floor
pumps in hospital facilities. Other pumps are designed particularly for pediatric use. Other

pumps are designed for critical care use. Still other pumps are principally designed for home

”
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2 7 ~!.!!1 2002 2 care use. This specialized punping use requires hospitals

and health care facilities to enploy a large inventory of such devices)

whi ch increases the capital investnment and cost of such hosp?tﬁllgar 02
Further, it is often required that a single patient be sinulla é%u%@

i nfused with a nunber of nedical fluids. Mst punps enploy a single

fl ow, channel , which adds to the expense and crowds the space surrounding a
pati ent when such nultiple infusions ate required. Al though punps exi st

whi ch erprleqite dURIL sgdetilingl pumplf@uefre@iiehgupias aidiedalth Bary fatilfties ¥ Employ
intravenous fluid is required to be infused in the patient results In
unused edp@eiinvgngpdol syeh derderis| whigh ingreages Higfaapital investmenand cestppdsiely t o ot her
patientﬁg Wh?t is needed is a nedical infusion punp which is readily

adapt abl"™@RE' G¥& in nultiple clinical settings wthout unduly. burdening the

user with pr%mmtag?ﬂg%rr@&meanﬁmfaqg\ﬁg ‘%ﬁerﬁb?!@irrﬂlﬂ&x\(co%lg:ﬁfﬁ?cd with youl d be

further advant ageous a punp to w the user to select the nunber of

f1 ow chanmeles ofviadita FluedsO Mésopathpatnfiey a sixgis loWEhmiER SvHich Adeltd thew channel s
as needed. Sunmary of the Invention The present invention provides a

medi cal dxpEussiaod cremdp thwrspede susronwshnl 4 patigutaphiealsheh moltipldnfusionuianei pl e

clinical settings wthout unduly bur eQ#%g the user with progranm ng
C

par amet €W AlthoHsiyPYmPpy @St wfc Y haprals Hie SiTieheyoRs Yhanandes a

punp whi |, I . {- . “Qﬁg- f |.s..avail abl e
or to a|f%&g?éﬁﬁg&%gﬁfﬁ3ﬁ66%§¥§§gﬁ%3€5gﬁ6& C a%ﬁgfg&ggﬂhggggggp%ﬂg pr esent
i nvent i Oshdothe WabR iy @Nrdnsfet SichnfseqRafadiy dbtiger Patfidhtdp0ody portion. The nmain
body portion includes a display area for displaying user interface

i nf orrmat i on. What Bastdednea medipalrinlisior pasp phiphiiseddilfvdeptable t¢ syduabl y
secured to the main body portion and adapted to receive an |V tube. The
punp modiulipleelinie setipgsveitioyt undyl Burdeging the sy WHB PrasFBingparameterg he . The
punp nodyl e further includes ayxilia i spl area for, displayjng

B Lop! enelranclt by Oike B SoR P Blinet AvanG s B R Bl RO 1 1

t .he nal n sQQ@thm{xﬁBeP Bt how cHEREL ARG & all A BF Iz)?rgt%g' p‘ﬁf'xﬁ)rs RRdOfbwn the

di spl ay areas. , ~ ~ ~~~ 2al02 2a According to another "aspect of the
present ichmgRisia@needeflere i s provided an infusion punp conprising:

; Summary of the Invention

The present invention provides a medical infusion pump which is readily adaptable to
use in multiple clinical settings without unduly burdening the user with programming
parameters for such a variety of uses. The present invention provides a pump which allows
the user to select the number of flow channels available or to allow for existing pumps to add
flow channels as needed.

The present invention provides an infusion pump having a main body portion. The
main body portion includes a display area for displaying user interface information. At least
one pump module is provided which is removably secured to the main body portion and
adapted to receive an IV tube. The pump module includes means for applying pumping
action to the IV tube. The pump module further includes an auxiliary display area for
displaying supplemental user interface information. A microprocessor is contained in the

main body portion for generating user interface information on the display areas.



a main body portion; a display contained on the main body portion; at |east
one punp nodul e adapted to receive a tube, the punp nodul e including neans
for applying punping action to the tube; punp m croprocessaor neans for
generating user interface information on the display; and .i‘ehnﬁ‘ug o) gensi ng
tube restrictions; wherein a pictorial graphical representation of P e
degree to which the tube is restricted is included as user interface

i nformation. 2 7 ~1.~~ 200 3 Brief Description of the Drawings Figure 1
is a perspective view of an infusion2punp constructed in accordance with
the principles of the present invention; Figure 2 is a perspective view of
an alternative enbodi nent of an infusion punp constructed in accordance
with the principles of the present invention; Figure 3 is an expl oded view
of an alternative odi f i JoaNthBid i peidddrandhfadionpuenpc or dance
with thécﬁqra%itﬁﬁlé@ﬁ%fa%ﬁgghg é?\st@nﬂi lg?/gﬁito?bn; Fi gure 4 is an el evational

Vi ew ofcgrﬁﬁrigiﬁg:usi on punp of figure 1, showing the detail of the punp face;

a main body portion;

a display contained on the main body portion;

at least one pump module adapted to receive a tube, the pump module
including means for applying pumping action to the tube,

pump microprocessor means for generating user interface information on
the display; and

means for sensing tube restrictions;

wherein a pictorial graphical representation of the degree to which the tube
is restricted is included as user interface information.



Figure 5 is a detailed view of the display area of the infusion punps of
figures 1 and 2; Figure 6 is an elevational view of the rear of the

i nfusion punp of figure 1; Figure 7 is a user interface navigation flow
di agram constructed in accordance with the principles of the i)r ez‘ﬁgt
invention; and Figures 8 to 30 shows the details of the user r]t - cZQ&Zn
with a punp constructed in accordance wiath the principles of the present
invention. Retailed Description of a Preferred Enbodi nent Referring to
figure 1) an intravenous fl| BrikfDREdHHItIDN o W@ODARGIAEE N accordance with the
principles of the present invention is referred to generally as 10. The
punp is cl anpé&ttuwal s apgspentierdew of ohfisibd pulipecopstnstedOn aenokdagdes with thed n
body portion 14 and at |east one punp nodul e portion 16. In the enbodi nent
depi ct ed PHR&IPISS OF HieEeseRdAENNPNt wo punp nodul e portions 16 are provi ded.

However, the %r.eserl’nt i nventi.on .conte | at es thE Hse tof anlgfugr ovi des the
flexibility to'#Ee2EHPHERIGEYS BEW B ?‘fﬁ‘ﬁﬁ&‘%ﬂ&‘l“ Qdimept A ARfudpn PP

require t. For . i hows a punp made in
accor dagggﬁs\?\nmt%kdtxﬂgw%?({gﬁ(é%%ﬁﬂeéh ik “f‘ﬁfeé?g? Jgggﬁ{i@gé‘geﬁﬁ ?rgn havi ng four punping
modul es 1G t Figige 3 isaexplaed<ied &Tah AREn&tveldfbod R oPST inRRRIpuRfp the main
body portion 14 is a carrying handl e 20. The nmain body 14 furtherp i ncl udes
a |iqui dcongtaicadd iflacjordayic Withthegdirinaipks ofthic phesest ivgamdod;0 convey vari ous
informati on about the punp 10 to the user and provides for user interface
Wi th the punp Figyre4ds areelevationd viaw eftheinfeicn punteeifigureTheshawing thodistaill df

i ncludes data-entry keys 25) the use of which are described in detail

bel ow. TH’écbﬂfﬁBf‘?Fﬁdul e 16 includes a tube-loadi ng channel 27 and an vacuum
fl uorescent display.ar 9, .al sp described in detailed bel ow. Th in
body por t1 o TARVRSIaAGaTeLY Ry ar e SRal stead B thfion Hrmps of e o

nmaster m.Lroprocessor. The sl ave m croprocessor further includes an
anal og-to-digital converter (AID converter). In a preferred enbodi nent) the

master mcr Oprﬂﬁﬁé%% ah SlePatRRGL3EY BRLAYAL bARk Snrliioplnp 6f igRE ROr ati on,
Santa Clara, California, and the slave mcroprocessor is a 80C552 avail abl e
from Philli ps SeuaieclonduedrdfitrfacounamysadnefloviCalapfaar dinstruchld in At @i dipco 8RS Or S

i ncl ude software in read-only nmenory (ROM which drives the user

i nt er act i ba pandplsanpthepndseafrinyegtibniaod i ons descri bed below. It is a

particul ar advantage that the present invention provides the flexibility to
al | ow a user tHeeKs8de 38 shaws e detgilst the usgr iBEesIrhaR VS IVMA GRgstee user' s
requi renents., The R{‘ sent jIIWE tion fur.t%;;igal | ows for infusion punps to be

easi |y nmotficPiRacEY PIRRG3 PrEgpalap annel s can be changed.
Referring now to figur e%a’ail@g'Diech ﬂﬂf’ﬁ@f‘?"?ﬁfcﬁ% '| B (ﬁg&g[dance with the
principles of the prese L rch-a stngle nodule is
shown in an expkradesd Wiffre {,RHIEBCRRE NOR ihRBioR PopaXadetih G&otARePUIR Epdul e
is connected to or disconnected fromthe main body portion. The punp nodul e

16 i nct udpsndipids beths pesentdnven)ionid refppat torpedethity @ EQX eThtSuatpds alamped bntordul e
plate 19. Fastening neans are provided to secure the punp nodule 16 to the
mai n bodystaadard h¥ ppleskZe nihepumpaifandludes adeaimberdyuroation 14 afd adleastrmedubol t s 21

whi ch extend {hrough apertures defined in t | ower. mpdul e pl ate ) the
modul e hoﬂéidﬁtf PPFUIGHHEP-t Idhq R RAdimen derictse a%fggefenw ‘FFF#%&HB&B@B&Q%'?%S

defined (nof, Sh?gvg)e 3@‘88%}% [?O&év%?iqfl}?cf rgsh:gl i%én it())gggg{ticﬁ%#lateéw% slé”g?gxgd of punp

modul es 18°CSR° B2 25 e 1 afust on punp u ZIng € appropriate

f ast eni NG pARANS thd NExi BHBPTRAW: Lrdrbet HESnAng o HRIRE AGREHAL on LR 2

requirements of the pump user. For example, figure 2 shows a pump made in accordance

with the principles of the present invention having four pumping modules 16.



2 7 ~~!'~ aoo2 s preferred enbodi nent) the punpt nodul e m croprocessor is a
68HC11 avail able from Motorola, Schaunburg) Illinois. Referring to figure
4) an el evational view showing the detail of the face of a pu 10 made in
accordance with the principles of the present invention is s&gg. ALBNIH8P ned
along the side of the display area 23 are a scroll-up arrow key 31 and a
scrol |l -down arrow key 33. These keys are used to select programm ng fields
or actions within the display area. Contained beneath the display area 23
are a plurality of arrow keys 36 which are used to interact with selection
alternatives in the display area 233 Because these arrow keys 36 are used
in conjunction with the particular function displayed in the display area
23, as deskaringdat tha ugperaieriphesy ofithe mninsleodyrpostiprk M/is a3@rraing haadle2ped to as

" sof

of t HEM Bikiadiog | et inchudes Bhionhaers isPlay B 52 B wnu SR G op ay
ROT | Gy, LA SfoRaddiUbANPRGL 99 Phe bR ol BRI Ades 558 il o 2t LS

di spl ay status glves the status o e punp I nfusion.
The sivh e Slingpl @as A8scAibedin 1618 defail ®8lo@. ETHe math Ay 14fdides dath-enepndi ti ons.
Contai ned at the | ower portion of the display area is the pronpt display.
The pkeysi2t5, dhspieaf whichl are descebgt ioniptail belosv. 4hevphinghmpdwe il déshpleoapt s or
instructions for the user. A soft key area 40 is_further ‘gro_\/i ded which
cont atubs-lpadieg changgl 27ipad gp yagum fuqsescenidisplayyseasdy, plse dewabedbingdetailed he

di spl ar 23.. Th Ll owing ,the pro and .meking selections in
acoor Bafh Thele bBAT portin st B SOR SR R Bt R € o

i nt er tReRr Mitlplodesssh. SHea¥av@ ifigroprdcessh@lthdr indiiesinddhigg RQbidian 42 of the
di splay area 2§ is used for making infusion selections, progranmm ng, and

di spl aynvegteo pfatanvgriar). numprefegred emtlodimemts thefmdshee mpumepracedsosisan. Ref erri ng
back to figure 4, the main body 14 further includes a plurality of function
keys MC‘?&E&%&#‘?‘QFPOM@@Qfﬁomiloucﬁﬂn@e@ia@aféhf%?sm\dﬁhﬁ/mﬁ@h i ncl ude user

interface keys as S a ri ad 50. Included jn_the nuneric key
bd soRBraR e T e e B A eyt SHED VBl GETRERE These
numer i I .pQj. nt re ,us ) ues into
the. niShHGRPEETBl R sof 4 P STk B LM SARR I Ml 2 1 0
in fi gufeeaoﬁonxh@pwg%&ﬁmhﬁgﬁﬁ@dox@fae&dsibw%aomcl udes a clear key 53 which
is ~. 2 7 r~'1~ 202 6 used to clear values fromthe highlighted field. As
a safety fehtiuspardgdamsivantageoihatrthepiesant paentivon wbvided the flexibdity tdwdlow a

highlighted field) if the clear key 53 is again pressed after the
hi ghl i 4§t kckaoss #physality abflow chapnely depanding omttbgusess reghsememts.oThapiesst ored to

R N T e Y S
functi om KeX cRPpk §h#1§@&! R il ol ¢b ?%HQ' ﬁﬁ%%?ﬁﬁgmﬁﬁ nfa8e i\ chRiafcdi Pl ay

fromany point in't user I nteract VO story function key 57

i s usedithahépapdiples bhthe pRistritBnvenbbOfs ¥ediGh &aiich d $ifigle imdintegs fhovet inci key 59
silences punp alarns and punp alerts for a predeterm ned period, such as
two mi expleded vieththup deffietingatie easb dyliwhihtthe flvep bedklelis génmeftaditt dron key 61
serves one purpose when the punp is plugged into an electrical outlet, and
a r el atdégoprpcteddeun theguripbedy WprAnt he punp is on auxiliary battery power.

When plugged.into an el.eciti outl.e t he back-1light, functi.gn key 61
turns the _didlgl?lpé'?‘po'&?,gmfﬁéf‘ﬂcg‘?&(?ﬁmgh‘bl_c%‘f’?s.m gﬁm(’)‘_ﬁp %&?ﬁ“ﬁcaqf}eblatapéra y power,
the baqkwki &Bhu}wwmnpés%r@%éa!&wﬁ?@méi ol 8RIAMpIAGduId 1@ e but in
order to conserve power the back lights do not remain on indefinitely.

| ncl udedainrbotipd 4athe Gaztdamganess aivhada/a@hiralityaf getekded HoBs 2 Thédiaddxednld char ge
key 63

through apertures defined in the lower module plate 19, the module housing 17 and the upper
module plate 18 to threaded apertures defined (not shown) on the bottom of the main
body 14. Any number of pump modules 16 can be added to the infusion pump by utilizing

the appropriate fastening means. The pump module includes a microprocessor. In a



powers the infusion punp 10 on and off. Wen the punp 10 is infusing,
pressing the on/off charge key 63 will provide a systemoverride to stop
the infusion. The action keys further include a start key 65. If all of the
requi red progranm ng val ues have been collectibly entered dur@np AlHe 2002
progranm ng node, the start key 65 initiates the infusion. Follow ng an
alarmnotification, once the alarmcondition is resolved the start key 65
cancels the alarmnotification and restarts the infusion. The action keys
furt her preferrediembodipeat, theypugmpt modhieimiceppracessof i alBH ! avadablefremy g) ues, ~ and
a volu key .70, which is.used to select the volune paraneters. Two

addi t i gﬁﬂ?‘#‘@&%"“ﬁ?‘agﬂ% HOQIS.i di cat ors of punmp conditions. The

el ectronic-pl i Wy'e]l iohen Linb W) Rl A0 465 dinto
an el ectri call&gﬁ'{rﬁ’g?{? z‘%ﬁégqéklggl{egagm c-pf‘&gﬁ?‘@o% 72 al‘so I ndiecat e@n&ﬂg{? t he
auxi | i arpaddahta8édrdiree REINNEe phRdipleslof the Breséift ibleRGoH is ¢édn. [CuMtingdraftipdrel by
the electrical outlet. A battery icon 74 is further provided) 2 7 Ait
70Oz ~ whiddhofi the Hisplaylasta 28haee psmpll-up @row kepdi and agerol-dawrialmowrkey Bat t er y

power. | n an additional enbodinent, two additional icons are used. A

comput er Thaspkexs arg vend tp felpet pregrammens Beldesrastipng widnagidiplaysares ansf erri ng
data to fhe pu an njtor icon indicates when ag, external caonputer is
queryi ng ?'?‘f?ig‘ﬁr‘rrg?‘?e@ﬁ’ ‘ﬁf’gpﬁ? K@ Burgre %P‘“ragﬁ%f’fsw?é” g‘@(ﬁg6 ge ?L%e%itg | ocat ed
beneat h | I 14 of . . ishe icted in
the pr eflté‘?c?zéc égh%gﬂgﬁgﬁﬁm ezjist}g? ?b’gtﬁgﬁ'esﬁj %ly r?yégr?'g' gteg%égglgpﬁ {I/p%iffgé 85%6

modul es, ydeli§n REGRRon VAUEMRE b2RicGRPEREROREiISN apt8n & dplSraied 13V 8s HdBRvdapdul es
enpl oyi ng al ternative punping technol ogy) such as for exanple) syringe punp
modul es. inldetai pbigtpwhesd #rolbkdys b uttarefeared ubes 1sofidteysd' channel 27 into which a
standard IV tube is loaded into the punp 10. The pun? nodul e 16 incl udes an
aut omat i ¢ t ub&efeyani now tefigure 8, arCoamplaefdheisplan archd3 efithe infosion pgmp kannel

27 is a keyed slot 78 adapted to receive a slide clam%) contained on the IV
t ube. -TheesBunihefigplaveres?y weludercioundisplay peitigns- drasoled £f A tanparigneof they or der

. h, be i d i th d h h
or 1 ant at FISRIO R it bty ¢S i e SsbE BB PREGHR sl Byt P OP°”

Initiall . ' I 1S, h b it S :

coyed sl SHHF; Tht RS BTRy O 2 (SEKARS SHEWAT and fHIOF Qonlichly, | ChRahte

t ube- | oadt 1@ 16WarRRliord 8§ thé displaly Ardal i9WeRréapl &dpldys The PYomiRMidplrylinghddiat the
user as to the proper direction of fluid flowin the IV tube. Still

further, peomphiénd 4f whish geovidestphempis opinswaktioas fi tiemsemtA sofekayuses4d st i on hag
icon 83 is provided. This rem nds the user that the end of the I V tube
t hat conrfeshe provigeewhishgoieims iebglsifor the pbiality oéeafekeys 36 {arated beneadihe of t he

t ube-1 oadji.ng channel 27. Still further, on the right side of the pu
modul e 16hﬂga)éafﬁé?§eﬁb“§» by folipyving Hieprompts 28 “}ag‘“ﬁggﬁa‘c%s }rbqﬁcgrgarqu;ew{t}g er

hat th he |V .tube. th h ' ' berdi d
Lot he riGncEleqbphrd 1 Bk ogcitmaca am sy AR tpttP eb P o GhAET.
f1 uor esCet'ﬂg?rgg!é%@lgg}'onaﬁe&&ggdifsftﬂé%9%5 28 BChAA €5 rRaGAhRGTRscbfdps 2y area. In

the preferre I ment depic erein, an el ght-character display area
i's provi daderalfifing] & A¥plafiBRop&atuRast rhshily sHaiticds of the pumptinfutien.user during
specific punp interaction operations. The display also is used during an

al arm or al ert Refendng bavk to Ggiudel)thefnyaib bodP 14 fusthepinclad @ luratityeof pamationul ar
condition, Finally, the display is used during infusion to provide an

i ndi cat i okexsfé4: Rehedprgtips keys $hclude gediggicd keys 46 which include user interface keys as

well as a numeric key pad 50. Included in the numeric key pad 50 are the numbers zero
through nine, and a decimal point key. These numeric and decimal point keys are used to
enter programming values into the highlighted field in the display area 23, an example of

which is seen in figure 5. The numeric key pad 50 further includes a clear key 53 which 1s



Cont ai ned beneath the character display area arc three light-emtting di ode
(LED) status indicators. The first is a green LED 87 which indicates when
the punp is infusing. The second is a yellow LED 89 which indi cates when
the punp is in an alert condition. The yellow LED 89 renaizs C&ﬁ%;mH2USIy
lit during an alert condition, provided there are no activ AI s "9he
third is a red LED 91 which indicateg when the punp is in an alarm
condition. The red LED 91 flashes on and off during an alarm condition and
I enBiugéd {d dledtGatied firoubihy hifhligh@d fiefdi A4 eafer9 Tetithre @Raindtfinddvertémf usi on punp
10 is running on auxiliary battery power, the alert or alarmdisplay wll

f | asieleaningrod veluks framathd bighliphted fiskdy ifahereleardey 5P dvwgain filesseg aftpr thodul e 16

al so .i.ncl udes_an open action key 94 and a stop-actjon key 96. The open

act i dvehdighteslifield bag begnecleagedy thegopsahefiihe feldds fastoredis theasiypduecstorede | oaded

intoittﬁ? Itnulzler-rlnc)adirrcl)g chrasnnel 27. When an [V tube is contained in the punp
modul'® 1% Rk 6%8?1 %Sts?orf"?{’é‘?fy% opens the | oading nechanismto allow

remval - of rhigedidhidd'Ritctid eys B Bchidel il Qispdl, RUAKIARS 3, SiRIRAMOVer ri de

to stop any active I nfusion. rring now to figure 6, the rear 97 of the
i nf usdiglap Gife1idA ke§ 55 eiked TR NIrA iSdigRapareR 21 & heeldidespry Goataded pover
cord 98 for plugging the punp into a wall outlet to provide standard

al t erpaini imghe usardémteracih@). Tle whwvee-hishery ifmfction &ey Huspmsédteadigplaytheechar ge t he
auxiliary battery. The device further includes a mounting clanp 100 which

i s useelums higomtscraea. Jhapsilace Hmchorkey §P pdnees pummalaies andaaruralets for 102 i s
provi ded over.an audi,o speaker which i.s used to generate alert apnd alarm
condi ?PWCE?HB“}?B)PCBPQS%ICQ%‘W PHRES 0 H‘edﬁﬁfgﬂﬁé Eﬁg?‘g%n'pgﬁe %‘ﬁ‘l‘igg‘ provi ded
to al . ' "« W e
commui bl EeR TRty 4 SRR SncARS: ERMHMGREE ol bl RERIPMEL and 5

Si gnakethted BulIBHE gﬁ B%ﬁ&ﬁh@f)uﬁp RUES Sudhiay bitery pBwk eWRESHREE&Finto

enbodi ment, an RS é? conpatible Iinterface is provided for externa

comMuah @Bctrivaboutlet Ahé back-light Z6Kdiof kéy 1 nafs the dispRiptbatioiphts esapd affl e 107 is
further provided. The DC receptacle 107 enables the punp 10 to be connected
t o extVéhaudn HBRipaywdnatterypores, thsbak-laght functiex keypb keillutimeatds2thy displagdaek sour ce
provided in nost U S. vehicles) to enable the punp 10 to be used with an
ambul Atebtsy bpkinjasder to pagsepeqowgy therbagk lights o 8powmsinngn defigjtdher i ncl udes

fuse conpart ts.109 which contai | ectroni g fuses kno ip the art,
an audio s plé‘gﬁ"gf’g Vbﬁ%ﬁ AEIQLERYP & a“qu(,’ﬁ ﬁﬁadg%g%yoﬁ‘ rtjé oné(?ﬁ? ﬁgﬂrﬁ%\,\ﬁ?y 3 for the
mai n dj - | | " i hage L he
et e Bty Y A ARl RUAGR, HhEcr ARG (!

i nadve kelyQr QA SIIVIdRE s§SteRIVErRIR 16l 8lop RIRY iahidna MRk ch Nyk Fudule punp.
Cont ai ned on the side of each punp nodule is a manual -tube rel ease knob
118. Tihtkidkackariikd 65.af alle$ the reqiited propanigievabiiesthaee Bednamtiedtibly ube- | oadi ng
and unl oading feature in the punp nodule 16. This allows the user to

manual ¢ntered |dasise thdyproguabimigg fnodin thh stapikep 650nitiftes theanfupooy Fdkdowimg amach punp
nodul e is a drop-sensor port 120, This port 120 allows for connection to
the pudiprecficalipngprsedhaplagn spndidersisresobyrddhe start keedd Fancelsphamamon with a
standard.dri.p_chanber ef erri ng.now,.to . figure 7. .a,user interface .

avt gl T PR ragr T woetn e Rt o BB AL e user
| nt e f G681 foQUek M dh@ SHAREdnk 8 VAR ey, Offich YDRLARGWAEe: W vdifihe N UST O
punp perforns diagnostic tests Ile the self diagnostic routine 300

occur s pafitetdrsconpl etion of the diagnostic tests, a power-on screen is

di spl ayed. Fromthe power-on routine 302, the user can access the nmain

di spl ay routTweaddifonal icons eteactd seindahtoroof pupy eanddionpail bereleeranic-plug ne
306. If the select set of configuration paraneters routine 306 is sel ect'ed,

t he uséfortahingdicatessvhendthe indfusien pwme 0 derluggeddpiangiackicebertishr Bhet er s

subroutines 308. Ero e select s of configuration paraneters,routine
30G or etl%cgm\’)_fcé’glvu%é?mbﬁzt %lﬁ?lﬁ%bcﬁ?cét“?aﬁpcpaé’?(g‘r?ﬂ {éarqtlsér)_’slﬁ@re Ot ﬁr&gggr(?g’z ®he rmin
di spl ayel£ @HEA PEWRP rovitk 1 (BEEBSHIES : oullEOMA bR RIoR 7iiSRI-dY¥: fRVIdcae 304, the
user can access a plurality of routines. An options nenu routine 311

provi des access to the view set of configuration paraneters series of
subroutines 308, a change occlusion settings routine 313, a battery display
routi ne 315 and a configuration/service routine 317. Fromthe options nenu
routine 311 ) the series of view set 4



2 7 ~QJ) Z002 of configuration paraneters subroutines 308, the change
occl usion settings routine 313 and the battery display routine 31S) the
mai n di splay routine 304 and a configuration/service routine 317 can be
accessed. The configuration/service routine 317 includes a pﬂjsv)ﬁﬁ«dzm ry
subroutine which limts access to authorized hospital personhel W&/ Ag a
password. Upon input of an authorized password, the authorized hospital
personnel can access a configuration/service nmenu subroutine 319. The
conf i gwhishiis it whew theeumprl? is aberating ereawilrpbasiFrypeweie de da additignalievi ce
confi gurst'.on utili g¥ .subroutine 3%2}\ an event thtor.%d.sgbr utine 324, a
ser vi cEMPRAMEPLIVE BT HAR NP8 26 Usag £OPPRIFE FUPOG K0P A RTS8t i on

Subr UL BfhaPednpdib e iRl 06 16 MY dul] Alt'aFRortllor idohipALREOUNG 322, the
aut horize ostha personnél can access a copy set of configuration

par anekgiefmad bbthputer RYueyingAntbrmab&d frén tfpuddh.t set of configuration
paraneters subroutines 333. Fromthe service features subroutine 326, the
aut hori zed Hddpgdst ahe penpmodae 16anloastedbancathdiry mewm twily 44 0l thegpueplilout | nes
33S. Fromthe configuration service nmenu routine 319) the power-on routine
302 carVhite the pamparoduesdepistedip dopr praferad embedimsaicdeseribes dergincase steadard om t he
main d e 304. These fur.therteg‘%ggramﬁ ?gﬁrouti nes inc|yde a

i@pl a% routi

pri mar yVraPERYBP MAdUlsEdlE BIFHTH N eation sRatcRpiates,uss of AERANNS RIR-Podles

progranm ng. .l | ne. 34 i f L, R ] rQutines 343,
B ot AR et e BERRTR R Rk ARE, G BHD ARG (1o g
rout i nerR4fingsthodull 18 GNdIS a (@b LIFRAIh) CRanREIGITiAETWIEh b ShAREI B fRe iFach of

t hese progranm ng routines provides access to the change node pop-up w ndow
subr outlofded idGAhebump 10 e gemp hsodald 16 ibyludss anautontatic cutetlbadingfeagir@mm ng
routines and to the main display routine. The pop-up w ndow subroutines 3S2
i ncl udeCentginedrvithopthg ubstpading chrand 34 iamhcsadﬁ@ﬁgmam@bmuwmbrsdid@i ne 3S6.
The prinme pop-up subroutine 3S4 and the standhy, pop-up, subroutine 3S6

pr ovi declammp g9ataingd ppdhaly fybgi $he BYmP Bledpigd 6 derdudesadreslayePisysntion subr out i ne
3 $4 cap pe accessed fromeach of the programm ng routines. A volune

hi storyE”Fl tine 358 is available fromnost of the routines. 2 7 ~, ~~ 2002

Ref i fi _ . : : .
punp. 20 1 5 aBE8tobEio sl &% fier? s hed Y uleFhERATIAN ¢ e flier 71 US! O

scussed, t

i nt er achii@iatich, Pd gk PRAbEY e G 8 REMEINS develtl 9418 fézil@reﬁaidiliéﬁg,smlz slyderd1@dp 26)
i ncluding the scroll-up and scroll-down arrow keys 31, 33 contained on the

si de ani Kelped swdht thitdysnlB Gitlingptha keykdusivd 8 et Iprdfee odersgicmy Asidamnallpon
power-up of the punp 10 by pressing the on/off charge key 63, the punp self
di agnosbeneattede sulizelgading Fhannaled 1 a dividoflery agew & 1 28ptonided & Ingtrycs thejuser ashen

goes dark, while the punp nodule display 29 jJ)|um nate ach of the
char act & tsaepRsr giectiquentiluid Haw ixthe I&r g‘? istt'lg%‘(i‘ﬂ?’hgn gﬁéF%F’ e gifhg PRIP; g

i d b h ' he bhack- 5 Thi d
cnabl os RHSCAL P Fireathabk o SO bty & o AR ERE o i BpPhRen the
SCreen legql 'fhf( I'RBE aPLqrink @810 FRIbRON bz{ﬁ QESbOMrdch d uRPERY AWBL et NE
screen is gare) ensure t%at t he punp nodul e di splay characters are

appr opr itabeldgdinigtcha@ies 07 estiin dirttat lonQhe fi51Q sldelof (RS R mvOUK 1 O3 Ofatient, and
hear that the audi bl e speaker and back-up buzzer tone are active. Once the

di spl ay icore8ds. THD,icarkb is peaikte remingttbe vseethattp ead ef tht h¥ tdwrtbaonhespltays t he
punp identification screen seen in figure 8(a). This screen includes a

batt ery the gatienp s togdinsgied & fieirighhsidoof the libgdeading ¢hanpd 2124 whi ch

graphically d nstrates, the amunt of a hour s ining.n the

rechar geabl e iﬂ‘gP‘I’TB W%Bla?t“taé‘r"ﬂ)? Rresfnge MRRieY aea %% ?%r%lﬁ ’ mtcﬂ’éi °S% Gintreter
display area. In the preferred embodiment depicted herein, an eight-character display area is
provided. The display area is used to prompt or instruct the user during specific pump

interaction operations. The display also is used during an alarm or alert condition to identify



line 41 identifies that the punp self diagnostic tests are proceedi ng and
instructs the user to wait until the self diagnostic tests are over.
Referring now to figure 8(b), after the self diagnostic tests are
conpleted, the pronpt line 41 instructs the user that the grﬁp 10 & r eady
to continue into the programm ng node. Additionally, sever s @us are
made avail abl e) depending on the confgguration options chosen by the user.
For exanple, in the enbodi nent depicted in figure 8(b), a soft key |abel ed
" chang@e BartaiakodditidiV Fisalby, @sedibplidis @beEmait phiafisitd 1o pRivideansaliRatich node to
change the previously selected set of configuration paraneters, as

descr i bfthe istatusmf¢hedinfusidn. bel ow. Additionally, a soft key | abeled "new
patient" is present) indicating that information froma previous programis

still retai freatained brecathfisioharapieedisplaparen arctheg ight-eraiting digde () wi Il
o RO RO R VO AR R AT B R RE B
mal N dirARkasnli a PAAMKRBORAAIR i M AR MR IR, 11 o BleR BhBLAY THE CON.

Prior to progra g the infusion punp r irs instructed to | oad
an | Vybnde 1BD 89 tdieimcontineslislydlitringRah a¥eft cdgdition fprovided Skrethend 0adi ng of
the IV tube into the automated tube-loading slot in the punp nodule 16 is
descr i ketive dlainis. Aheythird v P &ETK Y whidh isligntessskah, thehuop iciaraasarinhe

automati c_tube-|oadi ng nmechanismto open. As seen in figure 9(a)% t he user
posi t i ¢anditine. dhe edfLISP 94 Llaghesop agd off dugng e alaap sandition argiematisdt hel ps
assure the proper orientation, qf the IV tube. Pulling the IV tube taut, as
seen i r?OP?"@;‘tﬂ“égQ{"E‘ﬂ% atfﬁ@urﬁ§e?dlgw-d12§wﬂﬂ@suov RUEel § ISP enRE LAY he

be- | ' h I . . d . f th
Lube. - CREE ek APORE befror PR Ao B 251 BiR of i R B posi 11 on

in the drive nechanism If the IV tube is not |oaded in a given
predetermned tine period, 30 seconds in the preferred enbodi nent, after
the open keyTEdplhiasmdder 1 fssacuddshia opet actini keyt9dhad b ergigomRENSAI sm Wi | |
close to assure that an inadvertent |oading of an inproper |V tube does not
occur . Paepencetibh key Yhepensilie, lopdieg siecigntshesothetankidl/ tubd cppobseiogdedrintohe

i nfusion punp 10 so that the IV tube can be |oaded into the device. After

| oadi ngthetebe-lpadigs shanngb2 fraMhen ps bY ipe deeadainedinthe\pupp mogdaledios Bleppenr ea,
as depicted.in figure,8(c).. The main display screen includ the stop icon
156 i SOy SABens hedoAing mERREnIE 2l romaYaL el the TV - et Redrtioss

i ncl ude . i on” "primary" key. and .a "piggyback"” key. A stop

i con 12§3€%%?§$h§aa§g§§%($>gﬁh6$§, Pn'a%%?fﬂggénindicates t he default

i nfusion. The M-3R A¥wIS fight QIR 97798 HeUafilidn RS R is 58P R InfulRn
"primary" soft key or "piggyback" soft key to view the programm ng node for

t hose t pomprifoLatiads. a grouldedi power o6l 38MarJuddife ihefpusipdntopiwil] ddjettdie rate
key 68 is pressed, which changes the display to the rate-vol unme progranm ng
screen wravide $tendaad atdrnaing dvmginl (Agh tte powarshs ndnsiompirg) 10 andtodecharge thei t her
the "primary" soft key nor the "pi g(}/back" soft key is pressed, the

pr ogr am#tiapberiteas sThredeviqsdudhar arledes ampsingng clampol 09avipelb§rsedriodmo e

te- | i | t .l i I 1. h t t th
rate o i ewBP A eRrSecte amBaprEeer ek A7 el e PO AP AR ange
mode”  keypiok BseRt PPRAGK a1k GYa & LaREkord ey préss budiv Tofes "&~2 13 _Once the
y the nto ¢ He ke

desired ow rate 15 entere user | e numeric y pad 50)

ei ther tdRnMehibaRepoitNe4 3¢ prRWIKEYo ARW RE pHHB 018 cHhx@d! dndondniehivAé Wik
field. The volune to be infused can then ll))e entered by the user using the
nuner i ¢ Xeympaer. Fercogirmumnd eatibnp ponhod alsinéamsheorspd theanmonipite thesmirseecall
programi_ng steps.

signal to a computer located at a nurse station. In the preferred embodiment, an RS 232

compatible interface is provided for external commmunications.



During progranmng, if incorrect values are entered by the user, pressing
the clear key 53 clears the incorrect value so that the correct value can
be progranmed using the numeric key pad 50. To begin the igfw%w,zgqpe
start key 65 is pressed. If the programred val ues exceed ah 'al'l"owable range
preprogranmed into the master m croprocessor based on the particul ar set of
configuration paraneters chosen by the user, an out-of range alarmw || be
activated upon pressing the start key 85. |f a piggyback infusion is
desired) theA"dwegoythrak(DC)kteplaele 109 isifpthesmedided hEhesDGpedepeialelRF over the
pi ggyback rate-vol unme programm ng screen is displayed. The rate and vol une
to be i¢rablasdhe pumpd0 (0 bygdraedted to extermal B powvariseursesnsichwp frexamplenther at e

and vol information far, the prijary. infusion. seen..in figure 10(a))
the pi ggi}%a*émowa&@wm&@d_ BPe bk o ebieladn er%@a@wﬂ& BPgY F con
or i mar y o B iSRS PR £ 5RO AT BRRaR AN, LThERE BARASET 00 15
key is p&apaafent5eHSWhidAoh@inl diditoSic!fuskt 83 kndvALiniRd &h, dh 2R4iBY%peakeseen for a
single channel with a stopped primary infusion. :I'he mai n di splay includes
the progomremntral Bl 1Qtnd atoiaiasrydjustifent 0 31for themmainniispbryt Fubther pibuigedis and
the time of infusion remaining. The main display can further include

pr ogr anepdnéliéd brttandr 6aFaablingike panellorlo buttauldié disablehmany phthe fromg panadf

drug, the total volume of diluent,_ the drug.,concentration,  the weight of
the pat Ke¥it toZievenangdysitest raroemmming@s wsilas deliberate,@mpardng With b PR sof t

key, a "pri " .soft key.and a,"pi back: soft key, Pressi t .
“primry" sg?éyr%aa?e_?“ {?'ﬁé‘d%ﬁ%wg@g%qx%%& ‘Sfer?anv‘\ﬁa ‘i“xc_fﬂescp %%‘%r%%‘ﬁ%? mat i on
for !N KnBBREE blKAddsh AN ove IR b AR (B RUMRg bt ARBERY Rtk 1D 2
plurality o ow channel's, the main display displays configuration

par anet ahé php midiIArd. | Pifs GlGWINRE Giser kPmaisBiRéledse tftabing AGnt Ge pudhplior" W~ ~ ~
200Z 14 figure 11(b) for an infusion punp wth a |ow auxiliary battery
condi t i diurthetpiowided cachatlyvpurhp madathdsmédopisendoepbit 120, FHiopore hzhalddws for
designated "A" and the second flow channel is designated "B." Flow channel
A is a proinnegtionitathespump Whotan dntionaldeop ssneppwhbich cisedia eonjustion withat ect )
while flow channel, B is a | abel ed, infusing piggyback. Al this information
pl us thé‘ﬂé’é‘f@ﬁ‘é&é@“ﬁtl’%w rate and the volune remaining to be infused is
depicted in tRe.main di ay. ,Referrin f.] . . c exanpl e
is seen with gcﬁez%ré xyY %@%‘é%&’ ar‘ésﬁrpml % ﬁéﬁ%’ﬁéagféaﬁoyvslﬁénﬁﬁef&ﬁ' g.ﬁ a

| abel ed, ﬁgﬁreniegﬂts%%&w oPlhe b PUhERARIEIR dischssBR USRI PO 3 Do

di spl ayed " for tlow channel A Wen infusing, the display area will show a
dropl et pewer-dyBnd @rfisidh wahEpdrivats HRAgngauoPeskOnhik thpeifadibgiualic rotitige 300
programmed rate of delivery, the volune of fluid remaining to be delivered,
and/ or t hecurs.n&fteecampletian dfahadibgnostic tekts, a pavedronserecis displayed| Fioan the

di spl ayed. To stop an infusion before it is conpleted, the stop key is

pr essed. PTWer-gm gpitiae 302 0he nseg cay accesséha mpin displaynapetine3d os asplestsshofl 26 on
the main display, and the pu Dwl!ll no |longer.be.illumnated. To
restart Fﬂ’éﬁg‘ﬁ? RAAmEREs rg?‘g'ﬁtgogeﬁ%S%‘f%?’s‘é’@%"%?“?ﬂ@aﬁaﬁ]‘e Ton punp is
operatin | -plL yr gl | £ 1l ehmi dtine
r emai ni ng°%¢‘%sr?§t‘98¢‘§°gfﬁt}%°d‘%§¥ ca{‘%\é&ggﬁgﬁ%%?%%ﬁgcgﬁ%% (l:onégltI %lgle%?ss. _
Ref er ri ngubRutih&uioR. ToR)the sdi&t Y@ bHEEh fip@FARibA bR@mefrstoBite0Bhr R viewseaCt i ve
channel s with channel A running and channel st opped. When the vol une

r emai ni ngficonfipigplicyy patamaterst subleutiezBioR) thg masodispligesoutine Piosandeccodssah

di spl ays the volune remaining. Wien the tine remaining is di Zgyayed) as
seen in flrgoyibe moie fisplay rowing 384 therasenrangrceess piplwalty ok rontings. dapl optionsoggl e
to that display.. If_ the np is not restarted within a predeterm ned period
of tine, B° shting 3%% Bﬁvg‘*ééf“fc“ﬁa o thesygaet #HB“M‘%P%’&RFS‘HS Beé‘cét"gpped i f
any al ar oL b 0 S j o] hag, Yol Wi e
runni ng. ngl‘%(lgouﬁll éégggcak&ﬁﬁécu%cg{uf folt‘ssagﬁ%sprg{ég&“jb%/ﬁé?ogfeﬁ% t%‘? Bﬁ;@? ? qgl anp on

t he secongaifipukdiforifeficd BREnENT . Fr&a Shdptiohemshwfpukify3 1 1T thetfitd Hdewisth t he
primary infusion, the "primary" soft key is pressed to change the operation

node of the punp) followed by the pressing of the start key to begin the
primary infusion.

Tr



~X~ ~ :J 15 During infusion, information on the primary) piggyback, and
accunul ated vol une i nfused by the punp since the last tinme the volune was
cl eared can be reviewed by pressing the volunme history key. The vol une

hi story screen will appear on the display area, and infor tiAﬂp ﬂm t he
vol une i nfused by the infusion punp, ,including the date He ﬁe vol une
was cl eared, can be viewed. The volune history is retained in the naster

m cropyocessor, s menory fqr a, predeterm ned riod of time even if the punp
is tu 'ffé’d‘ ‘&Pfa.‘w’?’ﬁ’éfai"?ﬂ‘%f* H&"P‘BH‘CF ﬁgff'dh%g]‘af‘ﬁ%m%g{s@“aﬁ?&“‘@? futedI3and vol unme
hi st o e 1ot V. r ' and the
cur o Wy 5Pl RRRE s b A PraiTE; SR Rnghaibakd R S0

cl ear ydutige B AR bO h&deSie. When the infusion punp is operating with a
plurality of flow channels, the volune history displays the history of the
act i ve chafhelcenfigurgtivrésetdccmntiac Bb7 Arlvdeaapdsewalfd enalysobrooiisd ehichf or an
infusion punp with two active channels. A "clear" channel soft key and

" donelimjtsfaccssyo anthopizedhhogithl personnebhydng a pessyverss Wppndppetrofahe vol une

hi st or t.he "clear” channel soft_ key is pressed. I'f the user desires to
ret ur HX@S“F?FEP%SEY’Q%"W%‘ Nl *’P%’Hé %ﬁ%ﬁ@%gﬁ%fv %‘B‘rﬁééf?t\%ée%f&‘@essed, t he
"done" f | r . i vel fter a 1 1ned tinme

| apoed bk 318 PREGing s leliEhAB Y|k i bl RLABFSEL Kelilon, T e

scr eenielice Mo idD MY sitBudteSI0r ¥n SChERBIWPRILAGRTRE 394, a defvicd N the
power - on programm ng node) the "new patient” "soft key is selected or the
set offesorkisgbioatih®Bfandavheyfer dviteCbangfttjontsiBrovtihel 328 NF®hDihy delick
automatically be cleared. The infusion punp also provides the ability to
changeonfigwratian etitityr subgputine 32i%, tisé anhorizsd hhspitgkpearsnnnt] ew acegsea copyesatat e key

is pressed.. This causes the rate field in the display area to highlight.
The prifreenfippsation parametarssubpauting 831 apd ageries of et 3ebRf FORdigUFAlioB, and a "rate

U8 ool e, SO Lt I BRSO B 1 o
or decgaane crf'gonfn}:loé%n.ra%%egs §'§ieric‘r§g>?gé¢z}’cg's§t}roﬁ§l§g ?B‘ﬁﬁﬂo‘?n ﬁm%ycoRﬂgﬁgf'si‘&%be used

to enter "a new value in 1 el the new rate een

ent er egbri ik %etnh@oﬁtmetﬁig%egum).oﬁ CoutiR@i302 balf BesicB&s@d. the new rate) the
d 7 r~~'"~ 2002 16 Once the volune remaining to be

start key is pressed. 4
i nfused r eaFhfkerz26granminiiflg faltinbPcdnlte: dcbésvad fooin tige mainadigpiedputihe3@unp wi | |
automatically enter a keep-vein-open (KVO alert node. During this alert
nmode, hesepluntpenprbgragoning nugineningBidag paimary sitd-edyee podgrampyiegr ogr ammed KVO
rate or at the programmed rate. To exit the KVO alert npde, the stop key is
pr esse@UtEa39nt pEMaRY YRlwpetiae RIpFAMSRENG rating Ak @ SeBes THRIIMEY do5f usi on or

t he punp can be Eo reﬁl off.. After the end .of trtleei 3§uasiion bail?racr:” oad the
|V t ub&TORTAERTHRR FOURGS 343, g pRmary ramp, progiaminie (R AdecRERTSF V"¢l oses the
slide t - i : : fagt he 1V
fube. Opume BREARGDR ] Y7t RRaCl RIRRL R R fnedlist o

Al ternati vel fachidf thd3g ptogrinkRmgtastiRQiprOaed dceiiPiate 3hinge rﬁod@"ri@gﬂi;ﬁl’ m ned
time period, the nechanismw Il automatically close. The IV tube can be

r enmov edwindoarsubtfutiae ORS owhiph proaddd the abilitypowediteldtoostherd frogfasndpg noutines

and to the main display routine. The pop-up window subroutines 352 include a prime pop-up
subroutine 354 and a standby pop-up subroutine 356. The prime pop-up subroutine 354 and
the standby pop-up subroutine 356 provide access to the main display routine 304. The
prime pop-up subroutine 354 can be accessed from each of the programming routines. A

volume history routine 358 is available from most of the routines.



key is pressed while the infusion punp is off, the open key wl|
tenporarily power the unit, to allow renoval of the IV tube. The display
area includes a special instruction directing the user to close and renove
the slide clanp and the IV tube. As an additional safetyZ f7e¢\Ugrg]gga manual
tube release is provided as a redundant safety feature to allow the IV tube
to be unloaded if the | oadi ng nmechani siitbecones di sabl ed. The | ock function
di sables all of the front panel keys except the main display, volune

hi st ory, andRbéeciing ngpto figyes S @, e werioterdctiys with thelnfusien puvep 1@t i on, "
"pri marg, " "piggyback," "channe] select" and "selecgt" _sofahwkeys for

vi ewi ngaeseribed wdetaly b provionsin dispusyedy dreatsghintespching is pincinally seddistedurp is in

d d .dyri L nf usi ith I | jti
oo o g e b7 o 2 PP (R, AR Blafh S SRR, 031°,
L OCK | COBnBRREBh e dife zHIdQH&ofnga}gasféIsﬁa{ak@@udéﬁIem @B dRgEat4ck Tunction can

be provi I ch automati cal ocks e front panel keys after an

i nfusi on has Uparpowepip 0fitie puip 18l 5 jréssiig thé GV/bEF chirge REESB ke pubesdinf usi on
punp i ncludes several additional user features. Referring nowto figure
13(a), diggopstispests e The meiprdisphaycirea Siphtinjly inhit, tpnigonsdak nwlicle thé t he
"option" soft 2 7 ~~=E~ 2002 mkey is pressed fromthe main display. The
opt i ons PrERMPdiE digrlay 29 ilhuminats eachiol the pharactsr pepitionst Noak dbafPs relit vi ew

feature) e sel.ectiopn of the downstr occl usi on. val ues) the battery

char ge. Paddie SEUTE peeRertagtae oty B 18 SPulo g bR e ther dier o
view th It 1.C r j I : J J ure to
e vi cndibaapisoitaRles BB ek RBt M Spod S Eh ok AbRUbS, bR Sk BTl

Per sonaljjyf 3hbM Yd:QWht §hdbrindt bOWR (ﬂs;ﬁg‘ Wer (BY 5@¥n0E dhikCetMid BRISFImPT
configuration paraneters, as described in detail below Referring to figure
13(b), andhsipliBplagicharattsrsaeeippydpiriakely BE bnkiesthhtwdl 6fl the. EDe ale id ivapkiay

feature. The fl ow check diigalﬁay feature provides the user with a graphical
di spl ay wifler, hed bigantist theandibbesipsaken eed baskfupdwzzar tonetase petiicer r ed enbodi nent ,

as seen in figure 13(b)) a plurality aof triangles 138 are praovided which
repr esent thegﬂ‘iﬁlxﬁé@ISBzi"ﬁhaf‘IaokﬁPeéri%ftP&ﬁ%?é?es\?\ﬁéﬁwe‘?rﬁhéﬁﬂf’@ fﬁ%ax%hﬁ | 1 ed)

[ fl Rt . || of. i I
(11 Teq, PP BRHEH SRR Soh R BBl pIC P Bt et A 22t P ow has
been occhiieslicoh 19 Akidish Qv 9ty gxgmkggdemsﬁamya%m i on

value allows” a user to revie an sel éction of the downstream

occl usi ORolre Y@h&inin®in BRI récHatdegbit AexiayNaitE9a I ORCinktEd] edteMA iegrotpe opti ons
menu wi || display a downstream occl usion value table, as seen in figure
13(c). Thire pi ideptifikd thet the phihp 6¢16-didaaostis edstmevpiococciivggel ihftencsaheotee th

val ues. The soft kef/s_i ncl ude a "no change" soft key, a "PSI/MWHG' soft
key, andvaitungl thetselfgigganogtiotestsiare ovas) | MVHG' soft key all ows users to view

the values in_m.ll.ineters _of rcu i ns d of .t he standard unds per
Sauar o | noh. | ECTHBE JRBLO fRwR Ao Bhe e BU-hasitrs i r T sled e frgmpt
"sel ect" ,sof,t .k i res n the opti ol ] -

b T R Bl S EE RS B R ER: Mo USRS,

the "sel %&d‘m&ﬂilg, $£9¥al HIPEGSIRIIR vatdbld, RepRRiRDY BELERIILRonBPLSREN 1 N
figure 13(d), thé battery charge |l evel on the options nenu allows the user
t 0 accesshofdniyiht ugdr. Fegedasiply it e chnbliedent dépictebin e 3@, 4 et layxi | i ary
battery. The battery charge icon 122 is displayed in the main display area.
The pr ongabdledhamgst Paysanglityl® ig pegsentovhitloerables theusehiatantar y nodidgrtg ehdngeel
option. A "done" soft key is provided to exit the b%te&?[[%ocr:chfrge | evel

di spl ay. the Preyviqqsly\]sgleg@é%ct of configuration parameters, as descri etail below.
Additionally, a soft key labeled "new patient" is present, indicating that information from a

previous program is still retained in the memory. Pressing the "new patient” soft key will

clear the programming memory and volume history from this previous patient. As instructed



i8 Afinal selection on the options nenu is the configuration/service
function. This function is made avail able for hospital service and upkeep
personnel for punp configuration selections and for product srer\(kcg ccess
to this function requires a pass code entry nunber, which ig i rfn to be
kept by authorized personnel only. Th'i? function is described in detail

bel ow. Several additional features on"the punp are described below In
figure,5, a "label line" soft key feature was seen. The |abel |ibrary

al I ows int e prarept ling Heprssting temain diselay key S pdyanses Brdispiaysrpdo teretindi ng

sol uti 9[& la&t}ﬁ; apy and nedi cations identifications. Selection of an

i nforma Po ar Tabel di spl ays the selected | abel on the programm ng node
screens as Wejok t@ﬁrog%mgreh@inma\yp\ﬁ.ﬁf AL the UsBEis uRele@ b 10adh 1@l may be
di spl ayed on the channel display during infusion. This allows the user to
readi | yntodieapurhy niddalesid. IRéfatingno figatie Oathie doudixgy ofghd IV tibe éhto Tl AkdaMkd a

| abel , the user selects the "label line" soft key during the programm ng
nmode. \Whenloatiag'sladirethe|pumg'medile | G isydesaibod ebtally, theppen key Yisqaessed,

avai l abl e | abel s) including the full name of the nedicatjon, therapy or

sol ut i gHHCclhAR}sEh e|aa&9§}auats‘§qeel9ﬁ%ws Biephagisn togpsaafAsiseenif dieiesplashedisen, an

R N
sof t kg%&n?aﬁi%n%?l\’é lﬁiﬁ@bc.-r?ﬁli'ﬁg%%\gﬁﬂ" e Ié%]f’ r?ls,l P’%?ST ﬂBM\‘Ebg%?fhE u%é‘r)éﬁd tgl e

provid to enable the user to scr e screens of aval
| abel s B fabd 9 -and@loap i ub&Mading dhamiel FBAOhE: the PumPWe de@Os AR prefence
addi ti onal screens of available text are provided. An arrow icon is
pr ovi dedf thalV iteba,) gpqungolrhantorfatidally headm yhei IV tpbeintoihs psapeepositiof inabai | abl e
text are provided. The scroll-up and scroll-down arrow keys are used to
hi ghl i gpmp deive achanism aHahe IV Hiberigagtdeaded o givrepredetarmineditige pesed) 300
ay. area au back to the

select the |label) with th i spl 0 ically revertin

progr an?ﬁcﬁﬁd%‘értg%ﬁre\gﬁ”ﬁ‘? “t“ﬁr‘é’gl"&‘g\éi af?éﬂ@é’ﬂ’%’&i{(@ing ?ﬁ&gﬁpfiﬁ?ﬁgsﬁﬁ%g Ataffivent i on

al so proyi des,.several .avai | e, progr 1 ng_rodes for. prinary | nfusion.

pon e fbEpating e ot R Bigee S BT BT e 1o8dipB bt AR imhe g

di spl ay gef . 34 biSof ' b9 PLAENAGRE iREhsPN) an

Change. sdss BoRll SRBASID GuhEof it igthe JRnkcpoRIEARRI: HESHOE

di spl ay pdmpTiesccthanpeIvraske caf Pe Wade@®iit thedkvides node and function

subroutines. The node subroutine includes the piggyback subroutine

previ ously defsfterilbaiing the IWahbe, s msiedisphly scteenlraturog toetheridisplay atsroast i nes such

as rate/volune) ncg/kg/mn, ncg/ mn, voluneltinme, and rf?g), as_described in
Y

nor e detdgpictagdhdigurer${e)-f Thrrompiadisplay steen inelydse thedtop 1690 biph sitisates and
standby subroutine. .The .ptine broutine i.s used o.assist users j rimng
Che 1V (hEaRF RUgPaRis b IBistHEe TR0 K oingiids 11 oREST ey b e P irer Re

i I’lf US| O I nl o .|| y i 1 7

| oaded, TS HERLAGLITRLY PHBPIBNTLR SollBE uftit Ble Ryl RIS, RERRETRe (o,
key. TheyenfiPidradith. 2tk SIS ScrdAV oAbl iBWnIERY e GER (P FreSTRE Qrfifaky O sof B&Y | ght
the prime fiel d,%i ch cgél%ecrsewe}gt édl by precssi ng ﬁrﬁe "sel ectr& softwkey.
The di spbepigdydack nen ki spkizwaht beogpdmming peqiefpr tessagdnfusisnseen in figure
16(a). The pronpt line instructs the user to press the "prine" soft key to
prine the |V Tobegingrogremating tictinfkieipn phmp 10sthprase ket tsprésaet, adieh when t he
prime function has been conpleted. Wiile primng i ctive, .the djsplay
area shoflanegsthsdisplRYIg bRt YA HEE PEREEHMDHIE SCHGP wt%é?‘bsaﬁe gﬁ‘é&l@#@*ﬁﬂﬁeﬁ
"done" sqQft .k u C letion, of prim r [ RS: j. ar t he
primary ?‘Ih 1y ﬁ'}/ “‘%?@&gnﬁ‘r%%“%{é‘? % jtpzilr]x%%?/' ésl’]lg‘bq%&ﬁ%% ﬁlee gﬁtgg%scqp?%{gr. n‘%’ipg%% t he
punp Wi t laQuitbe 8tk chind InddiSshthddthO e fadilMtusidn 18 tSbSFHEPMmEAT Otheirate-dlead| es
the charuiel Stop alert notification. To access the standby subroutine, the
scrol | - upréamuting bkdrecOWOmMPL litinkeyYQs hE @serse enteothbrabi prass dhsgesthade] by
function in the change node pop-up wi ndow. The "select” soft key is .

sel ect ed,whitd hh sefakexeptidns lml‘aﬁdby "ghepeaspode denghe Spisaybapk theyapd label Hye-t o
appear on the display area. After a brief, predetermned tinme, the nmain

di spl ay screen reappears. However, as seen in figure 17(b), standby is

di spl ayed where the programinformati on nornmally appears. Pressing the
"primary" soft key, the "piggyback" soft key, the rate key or the volune
key di sabl es the standby function. Wen disabled) the display returns to

t he progranm ng routine) based upon which disabling key was sel ected. As
previously noted, several of the operating routines relate to the optional
dose programm ng subroutines. These subroutines allow the user to program
the dose of a primary '



{

2 7 ~U- 2Q02 20 infusion independent of patient paraneters) based on
patient body wei ght or based upon patient body surface area. For exanple,
t he dose prograns which are independent of the patientﬁfaranetﬁrs i ncl ude
mg/hr) nglmin) mcg/min) nmecglhr) units/hr) and units/mnd [EX8MEYR of dose
prograns which are based on patient bogy wei ght include ng/kg/hr)

nmg/ kg/ m n, ncg/ kg/ hr, ncg~kgl mn) units/ kgl hr, and units/kg/ mn. Exanples

of dose pr.ograns. whji,ch are based, on pati.ent, body surfac rea i pcl ude
/o n PR BT N e & RGBT The R AR B deo 188 58 §Rst P ng

subr out kBRine YMEQYR Ko} chlbEE R ﬁi_rgﬁﬁ@{ﬁhm\@mbﬁem. GRE SbRihe 1b BE ifRASIe"

m croprocessor wll caltculate the firnal paraneter. For exanple, if the dose
has beerartHearedntns byhthe tedrasing tivd meheridf keylpad d Foigstdrdardoeimare iifesien, or

cal cul ated, as described below the master mcroprocessor will calculate
and di sphiggompletesgheprogramminglsieps.i f the rate has been entered and the

concentrati O&POf the drug ha,g_ been entered or cglgchll ated, the master
mi cr opr ocessdrUiia FogRMEEPgs E insagedivalirngre carddydhe Wer dressing tiedearsar y

par amet e been entered ang, the dose or rate calculated. if the dose
or rat e%glslég\écaés‘r © RN, ,aﬂfelfg g‘ﬂce?onfﬁc%‘f%‘ber%gg)g gorgrav{nmpf:&éﬂd?% tically

recal cul@ingeRNdy $HadBb Yotk Qﬁé"in‘ﬁ%‘idﬁ?ﬁ;c shdrt kY5 5G9 PSR! i’{tthQBro%iarHle drug to

be adm nistered’i's known bgmt e user, It can'be directly Input into the

i nf usi onvapas¥Rxcdeld ahRBlotabieeMige prdpPdRrhmmeatints i MastérisiclopicesanvaBd 8f t he
drug amount and diluent volune) and the master m croprocessor wl |

aut omat i thalphsticolak satlofi tenfanuiattingiatamyeterh ehasom by terwts, amoutRdfrengei algmmeill t o
figure 18) the progranm ng of the infusion punp is described. Fromthe
primary 9 adivatefupen pisqeing therstarikey65uses the scrol lup and scrol | -down arrow
keys on the change e.nmenu to highlight the appropr.iate dose fornula

sel ection froﬂlaat‘ﬁ%gyg;glﬁﬂlﬁgmb‘rsé’\??‘ﬁglsngﬁgy‘i’aﬁkt Eﬁ{i}b%\)%a"péﬁ“‘é‘ia OB whi ch
is seen jn._fii T r ' ' . r | act the
pr ogr anmi°ay 128 duct hEbEey bk T8l bioBRuliiBh utekie WiIyBE iR

hi ghl'i gh{,iinRNE bt RffuseiBh ¥d pigSitiabk K@¥tdréd RIMES S8ch mAtiRr &K BO LAY artl Eumben

di spl ays the dose progranmm ng screen seen in figure 18(b). If a dose

i nf usi onidfasnd@rfor ik prinedy infudidie A¢ oghanfigwnn0), thdgiggaelemtevblundeni tial |y
di splay the paraneters fromthat infusion. To clear the displayed

par anet epegramtngigesreen ificliddes;the pig@ylaek Xbndad tanddke displdy arkeinchudepa essed. The
dose progranm ng screen includes a pronpt Iine which instructs the user to
enter t h&essRegArformingthe HsegRf thgpriamry indnson infgragen. nirikeain theppgaybegke »  and
"units” so,lifh‘t. ke‘_)r/ls arg(égr.ovi deqd. The dose programm ng screen includes the
measur i ng™URPEsME SPIEGYHS BESTHe cat egories of dose information. If the user
wants to enterp @iffer i : i inbRehhi i re

t han one neasu%#%rfé&]gﬁ?p tg%elkaauth??{s&"{ é%@? y%'esélé)rll 1?{g(r;len %ecg to %h\r?gstt{})ﬁ he
uni t chanjgRndry $hfuSieh €¢he nidih SXFEPInRIVAES WRipedhriimee fite dfinfusu] @elvoflingd . The
scroll-up and scroll-down arrow keys ace used to highlight the desired

uni ts, wirtainieg ®diedafuskdyang tesirdof infichmngmaining e dedn displaynart Sirthepon
selection of the alternative units) the dose programing screen is again

di spl ayednclade ptagraiomed prfognationiaheptdhy méusion; pichiagthe tatal graeuntef drug; te

hi ghlighted for entry by the user. Again, the scroll-up and scroll-down
arrow key'©@ yAlvme ?ﬁ‘?{\“ieé‘eﬁ‘ct%“m‘éc‘t‘ﬁgi"ﬁi A mehf 8{1‘gf)8‘?tt&f‘b?f‘di R t he desired
category.. Eor exanmple) if the concentr.ati.on.is. known, f. -up and
scrol | - dol\}\lnorg?ar'8\9\/’%?%0%%?56301‘6@%@ t°8{‘ﬁ?sghsf’fté(ﬁ¥’ % H}é@‘(‘;’%ggﬁﬁ( %g%ll. (E)Erll par anet er
and the cefggyatt i kGAPERIRAE REnary hich Iyl T8y bR " B6R ey RilgNt er the
drug anount "and di |l uent” vol une paraneters. Ity the concentration is not
known, t hdisplaychd infiggnatidn $errthe tespatme fadon.keys can be used to hi ghli ght
and enter the drug amount and diluent volume paraneter, with the naster

ni cropr ocessor Whasrthe infusipnpimp isenrsralingprifys plyraliteofdvedropels.thmaihe
scrol lup and. scr.oll -do arr.ow keys c hen. be use hi ghl.i ght and enter
Che dose ARBIA GTPIEE RGBT PAFICEIBE PERE Ve d8r CHTHe TR RS Cor

m croprocessor cal cul ati ng the unknown paranmeter. Prior to starting the

i nfusion, the use nust confirmthe calculated settings. If the user does
not, the display area goes to the confirnled settings nessage w ndow seen
in figure | 8(d). The pronpt line instructs the user to confirmthe setting
by pressing the "confirmsetting" soft key. After the settings have been
confirmed, the infusion is started by pressing“the start key, as previous
descri bed. The display area returns to the main display which) as set forth
above, displays the rate, the volune remaining to be infused) and/or the
time remaining for the infusion) as well as the dose.



.- 2 7 1~Uca 2002 22 If the optional dose programmng function is
utilized based on patient weight) a simlar programm ng subroutine is
utilized. Referring to figure 19, a dose progranmm ng scr%ﬁz 8@Niﬂ@
paraneters related to progranmm ng based on the patient's i ght 2seen. In
addition to the programm ng val ues previously described, the patient's

wei ght nust be programmed by entering qgval ue using the nuneric key pad.
The val ue can be entered utilizing either kilograms or pounds) with the
uni ts digused Kb By apsipfugiontpampuith s tovsapdliane pattesy penglitionynd tecactipp flopr i at e
selected unit. Simlarly, ift.an .option dpse progranm ng functjon is

sel ect € aﬁ%@%dh%h“bgf’?”e%fmﬁ !NE’?&B‘I“&% a?’?ég‘,?'c ég‘;&B‘gé‘%’rc&‘@g’éﬂfﬁ ieateden s
used which ding . - @i ¥ ' ' jtion to
he. pr ogramist HAE® A AR BT RS SFRR b bith SubbRFbealhe dinafildac?

pr ogr anwhilé fis & hafndl Bis ddRsiddRiRAld SBEybackOAN tsib idfaGeatngAult(BSA)
paraneter, as seen in figure 20. Thi's BSA paraneter is used by the naster
m cr opr dsimmed flov eat and dieeoluhe re@sming tobatefusddiis depictgd in BSmatalinplagt i on
known in the art. Optionally, the punp can be programmed utilizing the

vol une Rofepéng toffigyael 1 Hedl atseenmdgikamhpleds sasn Witiradabaled, pavded hamhinfosist en

m cr opr Qcessor ?alculating the flowrate. This fe%%gég is available in both
the pri Wia%e Pt b REREsirpecd nigewkack 98 tonerhamndh ey £ RSpicery d adifi ng
functiop EﬁgithﬁggaugBqu soft key is selected, as seen in figure 21(a).
A VO|UﬁEFPI progranm ng ‘screen is used, having paraneters related to

pr ogr amni g !yagapknARkidd)nc il hTPact LuiEctioV 4488 phepiRbh 1 P inbRa e faIST 0N

Utilizing the scroll-up and scroll-down arrow keys, values can be entered
for the pusipWiEss bpetationddf Uﬁ@ﬁro%ﬂﬁuﬂélﬁatd dfRlefiodry) thé usiugR.of Thed RHEmih &N
automatically cal cul ates and displays the flowrate. As seen in figure 21
(b), tobbdgliveredifandionghe tirhercheaiuifg tadediott thagstiaisiof tvoleye Wil lprdigsdegkdt o
confirmthe entered values as well as the calculated flowrate) and the
start kd step p bxfusien bafhes if iwrepmpletrd, Hielstpskeyiepigssed. The érplat ieont I@8avillvol une
for infysion and up to four individual tjnme paraneters hese tine

par anmet aeplaead ek fersiqn gy 1efepmihemaip lisplayy fsh% Pirep LEh BoBBHPL i me.
Run ti | D¢ the. r - - time paraneters as well as
t he adgﬁpi@%g’l? 'Zl\‘/&e)%tsggltfq?/lenr yEr(Fnl’ Hrr%.s%‘é’égﬁe?f%ﬁ?s the tine prior to ranp

2 7 ~~!~ ~~~2y23n Wb inih ﬁd?xg) fé%&nﬁﬁné YRR aPlurdlith o ABLATEREIKYR vAbfe
Ranp-up tinme is the tine established for the device to ranp up to the |evel
del i ver yrefralring Badfiméde¥Rainhgtaiendtidigplged abiht sdectihedué hespdeytapetrhiats: anp
down fromthe level delivery rate to the KVOrate. Fromthe entered

par amet eReferdipetorfipstre i 0(b), thopriooe sswiniog icdibpleyed foavoratizs chrmpels sty t o
performthe tinme and volune requirenents. The total volune includes the

vol ume i ¢ifanseloA aupringjandehapaghB sippped e Watendhe velume rem#Aingdnpplaysd. 8 "HES as
I t he .vol | | j dur.ing. the KVO del ay tine. h, vol
ol i ver et RRNIRY SThESY i ited ¥ Bk Ristlays B vplome i e eias s
| cul at ; | . - 1. -
ol §ver o AR s ph08. hokin i RENTR OIS, PRI BERIAE RNE ORI 0

screen i psdgidsnhnisfiggal volume, run tine, delay time, ranp-up tine, and
ranp-down ti1me. These paraneters can be entered utilizing the scroll-up and

scrol | - down arf tw poengsis ot festightd ghhintaeedepgmigedipatied bf gind, a tNaanclatdp aértt he
required val ues have been entered, the punp will calculate the |evel
del i very willtseundrhEh¢ pwrep alge ciuves stoprzd éf aniyl dlareccdiigion gpes abvee en/eEnp

delivery icon 140Q. The "confirm settings" soft key confi t he entere
val ues nERREIKERIS pieEsed b G rupaRe | Buran Ead ‘sg}fg‘/s‘?%‘ﬁé@%‘( Ezﬁli(’ﬂ“l%ﬁ%%‘?’ﬂ ,

the star tclfjﬁ*ﬁg oh?he%c%gx%eagy infusion tube and pressing the stop key. To continue with the
primary infusion, the "primary" soft key is pressed to change the operation mode of the

pump, followed by the pressing of the start key to begin the primary infusion.



While the punp is infusing in the ranp node, the current rate of infusion,
the delivery phase, the volune remaining to be infused) and the tine

remai ning for the infusion are displayed, as seen in figure 22(b). The main
di splay al so includes the ranp status icon 142. The ranp sgftus i con 142
includes a |ikeness of the stages of the ranp infusion, inol ddiiHG 2002 del ay
time 144, the ranp-up 146, the level delivery 148, and.the ranp-down 1 SO
periods. During infusion, the ranp status icon 142 is continually updated

to show the progression. of the therapy. The rton,of the ra i nfusion
that is con‘p[P & “f“sS‘oé]hB’&%"?Hﬁ'&l &y ﬁ_fcrfp%ﬂ‘%’lg'gg% ﬁ%(’kp %%ﬁcuﬁ“_ﬁ’é‘:di V%E‘f'ﬁ%les the
user | Hﬁﬁxrsét%* HeHuh AhRUhd B8 (17 tHe VRinfOWasic@rd R be RESHQby prPQMhPUShi ng
the "view setting"” soft key fromthe progranm ng screen, a ranp I nfusion

par anetth¢ velohedtistetydwy. The velninetisiofyataseivill sppear ort the displap ateafandi on. 1 f the
"view settings" soft key is chosen during a ra infusion fromthe main

di spl ayinfaamatiap on theprobmeiaussd b ghe, infusiooipuimpcinglypdingtthedataand timothene, and
time as well as the rang)gstatus icon 142, is displa ,ed?] as . 27 ~s a
2002 24vdwBp Was cieptsdy eands vigwedtride yoliyms histpryds retaipehindpsBpdsT ar ea i ncl udes
options_available,to the _ user endi Upop.the status of the r

"t usi RCrBroperas s ReBE O RS bt P ving vt FhisTednss fised el | g

Cuel ST BALED DR, b R oA TP

down. anp down” key 1s
opt i onajotAdVORurEEEIsaTEd at the tidie) Bnd SRl rehtHae@nAEaieed to the drop sensor

connector. The drop sensor is attached to the drip chanber above the fluid
l.evel on t heTh¥ptanye lime meheie e thstroctidne op howwe slesahe gelufehistorg.oMtenniey .  When
the drop sensor senses that the primary-source fluid container is enpty, a
cont ai nBYugempymplisererating Ml&wcacnlpraélﬁwoftfi{@v ehapnels thg volunahistsy displapethkVO r at e

during the alert. A cqntainet. enpty alarmw ||l follow the container enpty
alert. MRIarRel gisiaclinarhaanh GEEor Soatagis hicyapple 6 golime history for an

pri mary-vol.une-t o- bai nf u eld. s ot . ! LIt "

pri mar y%‘ﬁ%‘ﬁﬁg’? %’8-‘%2”-%93@2#@3%5 ?‘s Cfr?fc%rt rggn gfr%gy kcty haé]di %‘?’ﬁsf%f}\kc uarFﬁ Wil |
operate gﬂ;wéeﬂ? 1P EHRALE MRG0 URht the MR A0S CME OLlcaelchGnel QR eyRE Y Tl uid
container. The punp is capable of functioning in a variety of Clinical uses
f r om bagk&sédr Puighuseddaiied rmaglandionenftbacivhieRshe voluge Hifory Scréeadcivad t at e
usage in the selected clinical application, the present invention includes
a vari etagcasbed; dref 'ldgue"adofickey et [pesstd.c Ahteingiivedt, rfier ppredeternanet timalapseder t o
access the custom set of configuration paraneters screen, the "change

per sonalWith e keygi¢ctipaathe pupp il apemericadly retumnda thg scregpdiogpyghichtha j gure 23)
exanpl es gf ck{]siom sets of coane%zr.ati on paraneters such as_.the \general
floor, pOUIBEAIILY SHEThATACCTtG i 10 AhecROMEPRPEG IR E Pl NeaPE™ (1 cU), and
hone car.g,; | 1 LGk ar oGt I gur at.i

par amet dPehE R e ol dP R 3e oAbl bl ool tho s SRR BEBRE | g
set of qqg%hgwqmg@tgﬁa@@q?@gt;@ﬁ@d_ To view the configuration of any of the
chosen sets ‘of configuration paraneters) the "view' soft key is pressed to
di spl ay a Per $haglfudighlptmpaite piovides die abilitpaichadge 6w s@e durhgfandfifusion.
configuration paraneters, the "select” soft key is pressed. To configure

t he set sTothanpefthgfllowratorthpratekatie pepsadhdhisoansey theariedielianthd displayiaceri on of
the options nenu seen in figure 13(a) is selected. Upon selection of hhe

Y - ) L]}
2 1 ~1! fo highlighy. T?SP&WW?‘gﬁrféﬁPﬁﬁ;@é’rS% teenteqthe e flovgrate ardip rigtedtn 59
screen seen_ in figure 24 ears, The.pas d ensures that onl L. oper
nospi tal (FPAORraR desaC sat RRCRRE ke pYiE, ThPDER(PREEY Be trifeed Ry drelil
line dir gl @a@RbF ¥r GhielddGmP 8518108 sAo inthGis@ 2ereh#Atle PBHIABN Rlitc£RALI €Ly Ahe
nuneral password in order to proceed in the configuration/service routine.
The passwangrie ey padeindernsed ol ante s rewhaheristodke fatesficldg Afikr thhacwodtt was e
version in the infusion punp. A "cancel" soft key is provided to exit the
rout i ne. bepoentsigd dete shauinfusionppmgy, tabagin infuspggs Wisrnew ates thefstagfiliextis Pigsssdr vi ce
menu screen as



g

seen in figure 25(a) appears. The options include PersonalityTM
configuration utility, device configuration utility, event history, service
features, device configuration transfer, downl oad configuration, tinme set
and date set. The device configuration transfer allows thpzagg@onmged
hospital personnel to transfer the configuration of one infusion punp to
anot her infusion punp. The downl oad configuration allows the authorized
hospi tal personnel to downl oad the i Hfusi on punp configuration through the
ect" soft key

serial port, The configurat.ion servic nu i ncludes a,"se
and a " gonQ“CEE&Petvanf’g‘W?éW“%" @cpi"l ﬁ‘?f"ggmsﬁﬁﬁol' b'}téfc §Pgéh°ﬁ5§‘§'§8és appear s

givin igwhgg- QEPH o) I e in

figur goé(gﬁ%%a?h{c e Per lslf(;na I %{?'Ia' %\‘/? S@EE‘ ?gﬁ' ?g,{elhgﬂpeﬁltclkl\fd?&l% ?I%Eg elsﬁlggE

CONPORER bR rBm b8, IR RInhp Willl' conttingé infhsidgUf i lestorleRa prepropemimedcK VO fifiaisi on
limt alerts and alarns, drop sensors, and |label library. Wen the

Per somalat thy Phbgramiieduatat Torxitlid KV aat mede, itiee stop keyeid)pressederBenal i t yTM | st
is displayed as seen in figure 25(b2. Theigqmer-on default set of

conf i dufusiondrnpneanthencbesprpgramarad: or the aextinfupion @F &5 RUP eapdi @owergdyr ang
"down" iOft keys appear. Upon highlighting a set of configuration
parané#'rs, a "change settings" soft key, an "enabl e/ di sable" soft key, and
a "copy Persgnalit : . 1V i : i er sonnel
can nodify %ﬁ‘:@!ﬁ%@xgmeﬂ‘g g‘%’%‘ ﬁﬁgﬁﬁﬁgﬁihgtl}'gﬁb%ﬁi%? g(r% l%@%ﬁ'ﬁgh?he "change
set t i NGSnp fRfdhidRNomatRAilf YiosAanO AR Ring £#8 opehs Gk 1 obdtig dnabl 1Bar anet ers
by using ?he "change settings" soft key, copy the configuration of the set
of confliguEahd e optiedWatier Ut rembedtof iy IVhebé, clpautébrad omahartisid'will sof t

key) or enable or disable the set of configuration parameters by using the
" enabl elbsé.sabtmativadf,tif theyV tyledras aotleaen sdmaevsdfafigliz Breleigrpachime egod.s
enabled, it wi|l appear  ~~ ~1i ~~ ~~ ~I~f :~ 26 listed in the list of
sets oﬂ“ﬁ@ﬁﬁﬁ@ﬁﬂhWﬂgﬁ“®§ﬂ§ﬁﬁ¥ék@amhen the "new PersonalityT"'" soft key is
pressed aft wer-on., I f the "change. setti "osoft Kk S e d a
Per sonal i t y%eggn‘f’{’egwci ROV af"o’f’ﬁ'tswg PUEP 3 g?ste‘ d ngteqov%)e? éGc(;c?r'l fI? glﬁ roj)%?o n
paraneters. i i . A | ] I S LS Cafiehe The
Per coniFy T iR M BEE AR AR Sl B ek SiIEERROAL poIeBiiEh

i dent i f18% feRRVEISHthOIV 8k €Thé 81¥plaf areachdlics hepdvid msugbi@ddicntipgtent . The
soft keys include a "done" soft key, a "select" soft key, and a

" Per songki foycTddenmtieémed the Kale.clBep et the kv ofbet e dnRddiiomal safefyriviehaens’ sof t
key di splays the create nane screen seen in figure 25§d). Lbiqﬁwéhe soft
keys arndamiutierolerseippraniied o3 o rddugdant safety deatweye allew thedV BBeonRfs pi t al
personnel can enter the name of a set of configuration paraneters.

Sel ect i WHowtediihiheiloading werhrpigm besemesdisableds, for exanple, allows the

aut hori zed haspit al rsannel t termne Wi r UWihd,ens
autnorl zed ARl Rley PSR ARG, Raf Bl (S e EPT B0flal g

par anmet GRS AN PR 1eD! Ml ROPATRN ds i3 RhES0rkiBAY Updmaglid fUnCLons to
the clinical’ user. anples include disable infusion nodes, disable dose
for mul aq)ig§§5acﬁhaemheme&@{"&ysd "ghileatbdoft el 9By haKngDTRe lodk Siatolien pai omynode,
enabl e quick titration, and enable flow check display. The authorized

hospi t abe paatdehnékn tennfasiablpemprs bhi sawidby tivde oaBeting #rhindgsion Wikknaalandr i zed
hospital personnel also can sel ect which nedication or solutio anes are
avai | ablogatest conditions present. ¥dwn thelock &instien issnatried.jbe figplay arep BiClaFs s

enabl ed. Wen the [ abel library . s hi.ghlighted in.the caonfiguration menu
seen i n !P§gisPR bopsatly the prrsppg lines ﬁhﬁf"&}‘gg%'@s aﬂﬁrloﬁﬁguméﬂréﬁ?ne?eg?rg\éd e" soft
keys ar rVI . i f L : " armde
B e R S i i AN
sof t keYoriafery2¥ pftehtt 0 enabl e or disable |abels. The present invention

al so provides several tr: ibleshooting alert, alarmand fail ure nmessages.
Wien an al ert Thaldusioroputhgincludes sveshablitoelmesr faahses tRefegingmey 18f t he

di splay, .as well as the punp nodul e character display,,identify.the ert)
al ar m or figwie| 13£a), a ppropp Windosslg secrylich é’d&??’sea“aom‘é’élf "f\‘[’i’ﬂoéY @@}ﬁ ioéh‘?n b‘f’fi}H do
not stop the infusion. Al arm conditions 2 7~ i~ 2QD2 27 automatically
stop the infusion and require imedi ate attention before infusion can be
restarted. A device failure automatically stops any infusion. An alarm
condition overrides an existing alert condition while a failure overrides
all alerts and alarns. An alert condition lights the yellow alert LED
beneath the punp nodul e di splay, and sounds the alert tone. The alert tone
can be silenced for a period of tine, such as for exanple two m nutes, by
pressing the silence key.



The alert conditions include advanced air alert which indicates that the
user is advancing a detected air bubble. A battery-low alert indicates that
the auxiliary battery has |l ess than a predeterm ned anmount of infusion tine
left. This alert occurs before the battery alarmcondition,? di Ad8s#f2

bel ow, occurs. The changi ng pi ggyback alert indicates that the piggyback
rate is being changed or a | abel is being added. The changing primary alert
indicates that a prinmary rate or dose 18 being changed or |abel is being

added dt) Rl fa%xsthgmdm;r&g%l Y 2PRELAR %QBeﬁgleiﬁeéahewcs@ae%&as the punp

is on, i st e i’ntusion is not runni IS alert is
desi gneeu&a«trremonﬂn&hevtéwca&e aic%erectt&\eomummi[u&heaa@ﬁoﬁ Galp@\ie- of f the
punp. The container-enpty alert indicates that the drop sensor accessory
has senbattery lchargt heved fuature and tteaionfguraSordsaptiye feathrd. He oddevteewewshe nf usi ng at
the lower of the KVOrate or the preprogramed rate, The KVO al ert

i ndi cat @articHler amhab}ﬂ%gmsﬂme ugasihightishts threfertirajodg virasdyeing theieptibved.  The
pi ggyback caI ck al er cates that th [ nf usi an _has be

conpl et apd é?f& Fﬁ PH‘H@HH) 50{‘?*&5% 5?‘1‘%&%?? ‘?rﬁ?h‘sw%?lq“"rf]'breé’ber‘r‘f Pﬁue
primary lf\ (t, r?én? totf Itlrgl?q%xgpéaﬂ/cterg %%dgfb%ﬁ'\e&‘tall-r&?ovp” me al ert indicates

that the primn rogrammi ng- pi ggyback al ert
i ndi cat es thextef@nmgqgmafek13la§5fyaispﬂ laﬁeat?sgaag “m&gﬁ@mdhm\beh&knﬂéﬁw
infusion is taking place. Thi's al er?' is intended as a rem nder to the user
t o conplfeitare Mehelfi @@ yhakdiplaydeatiegioviddsaht vichevithiaggafihicakdisplayisf e, | f
appropriate. The ranp-paused alert indicates that a ranp_ infusion has been
paused. dpwnstregnirenigandedo fiowr In theprefswed erabadiment, fsesgen im frmawe b bl,lae ranp or

to press the "cancel ranp" soft key to cancel the infusion. 2 7 ~1~~ 202
2s The dilhradibx %%tflaazla$ b %ra.paa*e@g Wigh regfeseatt Wmsgcmgowé@%stwect ed
based o repro air bbl e ecti,on paranet er | ay area

di spl ayg‘”?‘ﬁ%"aF 1308 ds ff (L,IS "f"s%lq%a%fﬁ‘&‘ grrc Rresenls mﬁ &Hﬁgadvance air

feature 1%11@[%? ! ﬁf%retfﬂg%em‘é%%%&?ﬁa}ﬁaﬁ% %bedp%h oc QAR &yn d&?ﬁ? Q&Qngtlréalfn' R €

27(a) vance air ure advances the ay screen to the
advancehﬁlgecnggagm q%cgﬁ@gna&rm,gwa%le%?(b) To advance the air bubbl e,
the user presses and "hol ds the "advance air" soft key. Wen the air-detect
feat ure agai nTHetewhsirdanlibddlustdaevatliesfibary aasaao vividw amff changd sekectisreof e t he
fluid detection by displaying the fluid icon | SS, seen in figure 27(c).

The user dewnsteeamt dastusiandewdy a@in seledimgdhe doywnsean eﬁftlvqmq Yalyg; thetoptieas

i njection S|teo the tubing, where it can be renove slen
Upon sengteﬁa vyifl ﬂﬂeta%w%wensoeﬂgﬂ?n wé&sﬁb&nasa??anf B@@? BFB{ e

fluid b
urd | C?n% sgl?léégﬁ%bse{ hgw P4 a%ngﬁ 1 s ﬁctcg GeMled R oﬂq\g xﬁgludg'g ux?(% %g@“ €

rest arte user can a vanc alrr unti XI mum

defi ned ngﬂ " " punped,
t he di sp}éay [ for n| s I'hi CA uzgestremgssgg)gg)myﬁsgmb%g(slc%)ﬁ%)fhe IV

t ube shouligwh@sére raapveeb tﬁé‘ JaliB T ahill¥m fkks O thebury BSRhd bfhiBe Btaadaid pdilils per
battery-depleted alarmindicates that the auxiliary battery charge has

di m ni sheduielink. tlfiehe wweekishecteshargy thcoomhmdnnmhleis nherselont” st keesatresstd s
alarm the punp nust be plugged into an AC supply. The check- drop sensor

al ar m i ndincthe egtienfamyny, ﬂh@tf’f?eo bwdrr&solbé@m é‘@?l‘f’?‘@lfr“éﬂ be ysedrig highdighithgr op
sensor use, e sensor n cpnnect 0. reset th| alarm the
drop sens¥t” ?‘I‘TI]E? raé‘éc'c%‘ﬁ‘r’r f’ctség”Cl 'Fﬁg kGHIHRLET i??r%%‘c’l“d% Lo %ﬁl% 1905 ndi cat es
that a downstr C .0 I

occurred. To rg‘ge ?\tlﬁ"té%éﬁ %(%fﬂ%h%aﬁgxgj\cﬁg{g?zg\% %ﬁ:ﬁﬁk%g}'%dﬁ%@t%%yg@%&e | f
the punp doSace@Rfin@rhegone Fﬁ}dh@Qh@Hatth)" S5l @ levdl 0thda8xilibfyebaReiyp THelbattery
automatically restart if the occlusion has been renmoved within a

pr edet er netegk jeonilod indisplaye iaflicanaiocdidpliyi 2oen. dBegodmptriine Timtrudisolpe senbow

mal function alarmindicates that the drop sensor either has been inproperly
posi ti onetP &t tﬂ]né’amrmhemam} optipnt He"dope’t spfiekeyrs Pre¥idsd heduha§aeY To reset
this alar sensor nust be properly positioned or repaired if
danmaged. aég?Fed'ﬁL‘g‘?%l&Yed on-primary alarmindicates that the drop sensor
has detected drops in the primry z 7 A~ 7 200z 29 drip chanber when the
pi ggyback should be infusing. To reset this alarm the problem causing the
flow fromthe primary fluid source, such as the piggyback infusion source
being located at or |ower than the level of the primary fluid source or the
i nadvertent closure of the slide clanp on the +V tube connected to the

pi ggyback fluid source) must be renoved. The inconpl ete-program al arm
indicates that the start key was pressed prior to entering or confirmng a
programﬂ' ng paraneter. To reset this alarn) the mssing paranmeter value and
t he ' conf orm sett| ngs soft key, if requi red rrust be ent er ed The

o, S I Y L 2 1. S o o



pressing the start key. To reset this alarm the 1V tube nust be | oaded.
The out-of range alarmindicates that a programm ng val ue outside of the
preprogranmed al | owabl e range has been entered. This alarmocoztnlzsA eﬂwéhe
"confirmsettings" soft key or start key is pressed. To reset e’gdt

range alarm values within the preprogranmed range nust be entered. The
tenperature-too-high alarmindicates that the operating tenperature of the
tube is outside design linits. To resé® this alarm the tube nust be cool ed
by noving the to a suitable tenperature environnent. The ...

t enper at ur e?\t 85"‘-“Irgg\ﬁaéq"aornrﬁgﬁggﬁgnstrﬂ%'{mf £ Séglé'?ﬁl?\“g/sctr\éqgrr%gurnﬁ’%nr eBf the tube
i's out $hilfichhemdas hehitable B Kospilfl sE&TERUAd LPkepPeAbilel itSuldpREniiMihudie. War med
by noving the punp to a SU|tagIe t enperature énvironnent. The tube-m sl oad
al ar m iss@cti@isesdifoairoddee sdrvict.ubecdsaso théscfandtivnrreqerek w phssabde enthonurstigdy e t hi s
alarm the IV tube nust be renoved and rel oaded properly. The tube-unload
al ar m iwhirk tiatenderhio betkeptiby authnsized personncherly. Thiydyeciiopipdaserikediinbe- | oadi ng
channel , dyring an attenpted tube-unloading procedure. If this occurs, the
pr oper ‘jteﬁ?d{e‘?‘?ﬁ%‘f"oadi ng procedure should be enpl oyed or the manual tube

rel ease Sho”:%éizepa‘? 24ER% lTe%&r&'s“’érf e Gl a'ess'cﬁtﬁ‘cdaée Wi n’ﬁ'n;lbu?é‘%%s'xébh t an
upstream occlusion, such as & clos rOXI el sl 1-de cl anp, ~ has occurred. To

reset tile sBhalePeatlte waOLche ThE 1&3&?1-1% HRMWAMhdMR] 1oRRIdcErRVadis dhe

container-enpty alarmfollows the co ner-enpty alert condition described
30 z 7 inforhratiaffldata) URludiy sol@lonl thetapdliaf@tRAichiicis iddntifieaitingl PEEcIRINVLY
alert condition has existed for a predeterm ned volune. To reset this

al arm an méevnfdtional Istelidsplagotie aelected babst orbthe popraaathing wede seeepuaspvgdbwer ed
of f. The no-slide-clanp alarmindi cates that the onloff slide clanp has not
been pr#pdeimain gisalay screen.  Bageselactqddabgl alsprimaybe displsydyonthstchpnct displord and

r el oaded, .properl acating,the on/off slid | app.in the.keyed .slot. The
Lt hor e g e Alosior BEerd Rty Sent i Sfiortbr et Peige an
infusiogglart and alarmcharacteristics. The infusion limts, alerts and
alarns are accessed fromthe PersonalityTM configuration nenu, seen in

figure 28(a) 1o RRM £RbECIH: Wer srch:gtsitﬂé YshePNind' BRURy datifg IR pélfadn@ig’™s menu

seen in figure 28(b) is displayed. The settings in this nenu apply to the

i nf usi OmqaeNWhE the WabtldinaNebfakey BPrespdd)@papiiphtreed e avaitilde Abelschannel s.
The aut horized hospital personnel can adjust the flowrate limt, adjust

t he maxiindnding thenfelltremsef thefrusdicitioadfhaspy theolvtitds and the labeh phteedatiani, sabl e a
pi ggyback_cal | back al ert, adjust the tinme between _audible_ tones for the

al ert antllapPaesnin Sedlisnianares.on cirmnlsiof wiid iasread BRuIed4t (e Proprt lingt hor i zed
hospi tal. personnel als an .set .the size of ,the air _bubble .o, he.defected
by the. iTTOHTORE Sorrdo SHer antel iy py HiFec28pea nba Pk SR: 0  selve

pul | -do m&n ' ' [ S « HRO l §s 08 rRhded gtting
IS seen\g} e)gcr éﬁaﬁ%%lﬂﬁe?agyﬁgoﬂ‘?h_ ﬁ%eg(i&@‘ofstgﬂke S%ngral"esg ggtb'& t?oft

key. Optapo KRoll fTeniPRlsEresisZsY adhifabl RBIFURMsed. ARaR6Rfi@nieproeTdRAM MENL |
four bubble size |levels are displayed. In the preferred enbodi nent

descri bethelhewei domdr iadditivhabstbdaing oS avatiable vedt aregireviddl. A awbw ide@ isi cr ok, 100
m croL and 150 microL. Each bubble size |level wil! detect air bubbles

wi t hi n apipivided in gregepperarmesXastshewn) Hereviousisereens df availablg text ageprevided r

bubbl es above 25 mcroL and will not detect ajir..hubbles. b m crolL;
the 50 mil8f8¢rol é\?eqndmoll-ct?movakwsmmcgéo @@B\y@“w %Sﬁfcgﬁg%lvngfgw Il not
det ect ain bbl bel ow 25 ni ¢r oL, e .10 1 C, . 1 ct air
bubbl es a ccl)%/)cg Yo Hi Ero ené)r?d’ S\?\A&h Se}%@ ﬁé%bé"gtmah é‘g lﬁ%@?&ca\&liognﬁqg%@m crolL;

and the loRAmEbRk t ﬁiéedro%’l‘éxlnini %&&Eén With tHRUARE SRS .mcroL and wll
not detect air bubbl es below 100 rnicroL. The authorized hospital personnel
al so can sel eClhegprészngiavaitiod alvogiroeiden seeahltsiailsbly plogesnhimgbhedde for priechripy

the infusion puq]). Referring to figure 30, a downstream occl usion 2 7
~~. 1 ~ 2.ipfygion. Upon selection of the "change mode" soft key in the programming mode display, if

the programming mode is in the primary programming function, an change mode pop-up



31 val ue pull-down nenu) which is displayed upon selection of the

downst ream occl usi on val ues) is seen. The screen includes a "no change"
soft key, a "PSI/MVHG' soft key which selects the units, angl Ja AUselgg "
soft key. Options on the downstream occl usi on values are displayed. In a
preferred enbodi nent, three downstream occl usion values are displayed. In
the preferred enbodi nent described hereitd, the three values are m ni num
noderate and nmaxi mum The m ni num noderate and maxi mum val ues indi cate an
appr oxi gRh&, AFBXEIAN g€ PS §¢ @is]iﬁleflcdjl'lf}fe%%gc mdRWobalpPmémgeisdesinfodehdd
preferred enbodi nent, three flow rate ranges are indicated. The authorized
hospi t afunptos eutrebtireds s Phe envds etbradateliacluddsehecpiggyback sutgamtine pervidwdly t he
downst ream occl usi on val ues. WWen the occlusion value clinician override is
hi ghl i gRessEibedh as pelliasfugert sslectep preasameing subrogtipesaiugh As Eeluge

"enabl e/ di gabl e" soft. key appears.,The infusion.pu | s an be configured
Lo i nol TG KM, /ity XSmRS, Ao raimp, pRogsEed Bt SBRLPHe i nf usi on
purp to_aut OfRkisGRlol siEBhANd inbhaE drint0 GO WP LEGRI ABLUHRL Ofhchas been

corrected within a predetermned tinme, suc t preferred enbodi nent,
Wi thin gRtmdBuBrhinald @ed €LAekt i1t in Phining the TV HEbe/intddd €6 bisuicfthatfRraieanpl e,
t he downstream occlusion is caused by patient novenent which subsequently
opens t linethHe\lVt tube pridihe infufiosi dmtheprimany plogmombing neodepafedr tlerfiyttubnhaut o
restart for a given nunber of preselected occurrences before nanual

i nt er veeewlpafed, tagypripe subrquined s e¢resscd by pressipe thel“chanes armnde! sofl key. ddm set
the nunber of aufo restarts that will occur affer .a downstr occ| usi on
al'ar m ocEipsuR e es0ll-Ap W gier keyecan herrernioved tmbrg[al@aﬁhep@e%ﬁﬂg] WE‘ICL 6% an

require t |i NGl s oaram. g fl ui LiLyer L he fluid | evel

o the dESlecRa by bSO AHEETR L e S o R S Rys Wit oo

cont ai Nghe AP Ys &deBlih ﬁ'gWéqfé(zI)th@bRﬂnﬁQIﬁéq{str{x&s fHealtkd @H&d theplilR" soft

configuration nenu, a "nandatory/optional” soft key appears. II)'he i nfusion

punp f urkeyas pringd el &9 tsiel W tdbnkeadfuk&saldis pfovided 1admiasd Whe the primehe

confeguration/service nenu. Upon selection of the service features) a

servi ce fuetior ks bremgomplettids Piailegatiming it dtiviahe display afeashatd tbepsmeeopi on,

t he slave m croprocessor keeps track of a plurality of tine periods rel ated

to batt e¥B/mEpBRAssHin fighre; gl Faessingdle tope drofidiey Upge geippletion of pringing . 707
racked, . including the total amount of time the infusion

gﬁmgair 2%&%?}8%@@5@1?@@@0@?3{’"%@ t{RPEHBnt of time the infusion punp
oo A DAl LU IR OSL S0 LBELHISE L N BRI 022

"done" and "clear eys par ers. new battery
i s instaldfedon! TRud tHEB ALY ALBrElncRASMBIB IR chiuSnet 5B paR%k nolifiBati@l iaCRcess
features al so include sensor calibration, which displays information

rel ated the dtiieibyrabeltiad, tterscall-uepideestibddwininree ke are usddus highlightrte
conponents, and manufacturing tests, which are used in the manufacturing
process s@ndby fumctiemin thé oinga nmdapopowppondow.sThe tseleh§spd kbeisseldeledt ood t hat
various changes and nodifications to the preferred enbodi nents descri bed
her ei n whiclhervsesthe RpdbyopapriysBesres seen is fedrnd7@) to apgrapndhediglay arsa-

nodi fi cat it?ens ca bgdcrtrade e‘ﬁitt hoxt deﬁl‘a({.t i %gs fer om t he s ' (r)‘iNtvcgnds cope of
the presdHICiARIEMA eI GRUPH T RG AP BRI HIRHT ST or { CPREY B nd ANV RdY 85 4ges. 1t
s ther efpnge i fbgHRAb] Ratis il ARANGES i Ol AL ARAN BIERY CPRGiAY t he

appended cl al ns. Is clained is An i nfusion punp conprising:. a

mai N bodyh@Oprdirery; saft ttey RhathiGBbhaed"nod e, thheutdiedyroriRdyolpaE kéodisables the

standby function. When disabled, the display returns to the programming routine, based
upon which disabling key was selected.
As previously noted, several of the operating routines relate to the optional dose

programming subroutines. These subroutines allow the user to program the dose of a primary



at | east one punp nodul e adapted to receive a tube, the punp nodul e

i ncluding means for applying punping action to the tube; punp

m croprocessor neans for generating user interface mforr‘mﬁ?om’gnzﬂwe

di spl ay; and neans for sensing tube restrictions; wherein a pictorial
graphi cal representation of the degree to which the tube is restricted is
i ncluded as user interface informatio 2. The infusion punp of claim1l
wherei n the graphical representation cludes a plurality of triangles.

The in [ e |ncludes
I LB BTl 2\ B ki, RARAB ARG
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have been entered and the dose or rate calculated, if the dose or rate values are changed, the

master microprocessor will automatically recalculate and display the new values.

If the concentration of the drug to be administered is known by the user, it can be
directly input into the infusion pump. If the concentration is not known, the user can enter
the drug amount and diluent volume, and the master microprocessor will automatically
calculate and display the concentration. Referring now to figure 18, the programming of the
infusion pump is described. From the primary programming modes, the user uses the scroll-
up and scroll-down arrow keys on the change mode menu to highlight the appropriate dose
formula selection from the examples previously set forth above, an example of which is seen
in figure 18(a). The prompt line instructs the user to select the programming mode. To select

a programming mode, the desired mode is highlighted and the "select" soft key is pressed.
The display area then displays the dose programming screen seen in figure 18(b).
If a dose infusion has been retained in the program memory, the screen will initially

display the parameters from that infusion. To clear the displayed parameters, a "clear



air in the tube is included as user interface information. 10. The i nfusion
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specific patient. 12. The infusion punp of claim 11 further including neans
for clearing the stored user interface2information for a specific patient.
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A CLE);@(ructs the user to enter the amount in the highlighted field. "Change mode," "label line,"
and "units" soft keys are provided. The dose programming screen includes the measuring
units for each of the categories of dose information. If the user wants to enter different units
than those displayed for fields with more than one measuring unit, the "units" soft key is
pressed to bring up the unit change list screen, an example of which is seen in figure 18(c).
The scroll-up and scroll-down arrow keys are used to highlight the desired units, with the
select key pressed to change to the desired units. Upon selection of the alternative units, the
dose programming screen is again displayed. On the dose programming screen, the initial
parameter is highlighted for entry by the user.

Again, the scroll-up and scroll-down arrow keys can be utilized to move the
highlighted portion into the desired category. For example, if the concentration is known, the
scroll-up and scroll-down arrow keys can be used to highlight the concentration parameter
and the concentration can be entered. This eliminates the need to enter the drug amount and
diluent volume parameters. If the concentration is not known, the scroll-up and scroll-down
arrow keys can be used to highlight and enter the drug amount and diluent volume parameter,
with the master microprocessor then calculating and displaying the concentration. The scroll-
up and scroll-down arrow keys can then be used to highlight and enter the dose field or to
highlight and enter the rate value, with the master microprocessor calculating the unknown
parameter.

Prior to starting the infusion, th'e use must confirm the calculated settings. If the user
does not, the display area goes to the confirmed settings message window seen in figure
18(d). The prompt line instructs the user to confirm the setting by pressing the "confirm
setting" soft key. After the settings have been confirmed, the infusion is started by pressing
the start key, as previous described. The display area returns to the main display which, as

set forth above, displays the rate, the volume remaining to be infused, and/or the time

remaining for the infusion, as well as the dose.

T
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" 10%<&'slifacelddi4; & dode Programming screen is used which includes parameters directed to this

function. In addition to the programming of each function as previously described, the dose
programming screen includes the patient's body surface area (BSA) parameter, as seen in
figure 20. This BSA parameter is used by the master microprocessor to calculate the dose or
rate utilizing a BSA calculation known in the art.

Optionally, the pump can be programmed utilizing the volume to be infused and time
of infusion parameter, with the master microprocessor calculating the flow rate. This feature
is available in both the primary and piggyback modes. To access the volume/time
programming function, the "change mode" soft key is selected, as seen in figure 21(a). A
volume/time programming screen is used, having parameters related to programming based
on the volume to be infused and the time of infusion. Utilizing the scroll-up and scroll-down
arrow keys, values can be entered for the volume to be infused and the time for infusion. The
pump then automatically calculates and displays the flow rate. As seen in figure 21(b), to
begin infusing, the "confirm settings" soft key is pressed to confirm the entered values as well

as the calculated flow rate, and the start key is pressed.

The ramp mode allows the user to enter a total volume for infusion and up to four
individual time parameters. These time parameters include run time, delay time, ramp-up
time, and ramp-down time. Run time includes both the ramp-up and ramp-down time

parameters as well as the additional level delivery time. Delay time is the time prior to ramp-
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From the entered parameters, the master microprocessor calculates the rates necessary
to perform the time and volume requirements. The total volume includes the volume infused
during the ramp-up, level delivery, and ramp-down times as well as the volume delivered
during the KVO delay time. As such, volume delivered during the ramp-up, level delivery,
and ramp-down times is calculated based on the total volume to be infused less the volume
delivered during delay time. As seen in figure 22(a), the ramp programming screen includes
the total volume, run time, delay time, ramp-up time, and ramp-down time. These parameters
can be entered utilizing the scroll-up and scroll-down arrow keys to highlight the appropriate
field. When all of the required values have been entered, the pump will calculate the level
delivery rate. The level delivery rate will be displayed above a ramp delivery icon 140. The

confirm settings" soft key confirms the entered values as well as the calculated level
delivery rate. To begin infusing, the start key is pressed.

While the pump is infusing in the ramp mode, the current rate of infusion, the delivery
phase, the volume remaining to be infused, and the time remaining for the infusion are
displayed, as seen in figure 22(b). The main display also includes the ramp status icon 142.
The ramp status icon 142 includes a likeness of the stages of the ramp infusion, including the
delay time 144, the ramp-up 146, the level delivery 148, and the ramp-down 150 periods.
During infusion, the ramp status icon 142 is continually updated to show the progression of
the therapy. The portion of the ramp infusion that is completed is shown shaded in black.
The prompt line includes the user instructions to view the settings for the ramp infusion.
Upon pushing the "view setting" soft key from the programming screen, a ramp infusion
parameter screen shows the entered parameters for the ramp infusion. If the "view settings"
soft key is chosen during a ramp infusion from the main display, a ramp-in-progress screen,

which includes the rate, volume, and time as well as the ramp status icon 142, is displayed, as
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depending upon the status of the ramp infusion. In the example of the status depicted in
figure 22(c), during level delivery the option available to the user is to immediately ramp
down. Thus, a "ramp down" soft key is provided.

In order to utilize the optional drop sensor, the drop sensor is connected to the drop
sensor connector. The drop sensor is attached to the drip chamber above the fluid level on
the IV tube connected to the primary source fluid container. When the drop sensor senses
that the primary-source fluid container is empty, a container-empty alert will occur and the
device will infuse at the KVO rate during the alert. A container empty alarm will follow the
container empty alert. If the optional drop sensor is utilized, the primary-volume-to-be-
infused field is not mandatory. If the primary-volume-to-be-infused field is not entered, the
infusion pump will operate at the program rate until the drop sensor detects an empty fluid
container.

The pump is capable of functioning in a variety of clinical uses from basic through
advanced programming functions. In order to facilitate usage in the selected clinical
application, the present invention includes a variety of configurable sets of configuration
parameters. In order to access the custom set of configuration parameters screen, the "change
personalities” soft key from the power-on screen is pressed. In figure 23, examples of custom
sets of configuration parameters such as the general floor, pediatrics, neonatal intensive care
(NICU), critical care (ICU), and home care are listed. To choose a particular set of
configuration parameters, the scroll-up and scroll-down arrow keys highlight the chosen set
of configuration parameters. To view the configuration of any of the chosen sets of
configuration parameters, the "view" soft key is pressed to display a Personality™
configuration screen. To chose a set of configuration parameters, the "select" soft key is
pressed.

To configure the sets of configuration parameters, the configuration/service function

of the options menu seen in figure 13(a) is selected. Upon selection of the
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The prompt line directs entry of the password. The authorized personnel enter a numeral
password in order to proceed in the configuration/service routine. The password entry screen
includes a reference listing of the software version in the infusion pump. A "cancel" soft key
1s provided to exit the routine.

Upon successful entry of a valid password, a configuration/service menu screen as
seen in figure 25(a) appears. The options include Personality™ configuration utility, device
configuration utility, event history, service features, device configuration transfer, download
configuration, time set and date set. The device configuration transfer allows the authorized
hospital personnel to transfer the configuration of one infusion pump to another infusion
pump. The download configuration allows the authorized hospital personnel to download the
infusion pump configuration through the serial port. The configuration service menu
includes a "select" soft key and a "done" soft key. When an option is highlighted, a message
appears giving the particular components of an option. In the example seen in figure 25(a),
the Personality™ configuration utility includes as components a Personality™ list, infusion
modes and features, infusion limit alerts and alarms, drop sensors, and label library.

When the Personality™ configuration utility screen is entered, a Personality™ list is
displayed as seen in figure 25(b). The power-on default set of configuration parameters is
identified in the display. "Done," “up" and “down" soft keys appear. Upon highlighting a set
of configuration parameters, a "change settings" soft key, an "enable/disable” soft key, and a
"copy Personality™" soft key appear. The authorized hospital personnel can modify or view
the set of configuration parameters by using the "change settings" soft key, modify the name
of the set of configuration parameters by using the "change settings" soft key, copy the
configuration of the set of configuration parameters by selecting the "copy Personality ™"
soft key, or enable or disable the set of configuration parameters by using the

"enable/disable" soft key. When a set of configuration parameters is enabled, it will appear

re
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pressed after power-on.

If the "change settings" soft key is selected, a Personality™ configuration menu for
the selected set of configuration parameters is displayed, an example of which is seen in
figure 25(c). The Personality™ configuration menu identifies the components. A message
identifies the configurable items found in the highlighted component. The soft keys include a
"done" soft key, a "select" soft key, and a "Personality™ name" soft key. Selection of the
"Personality™ name" soft key displays the create name screen seen in figure 25(d). Using
the soft keys and the scroll-up and scroll-down arrow keys, authorized hospital personnel can
enter the name of a set of configuration parameters.

Selection of the infusion mode and features, for example, allows_ the authorized
hospital personnel to determine which features and functions will be available for the clinical
user for that set of configuration parameters and how the infusion pump will display features
and functions to the clinical user. Examples include disable infusion modes, disable dose
formulae, set channel display, disable piggyback mode, disable prime mode, enable quick
titration, and enable flow check display.

The authorized hospital personnel can enable or disable the label library. The
authorized hospital personnel also can select which medication or solution names are
available to the clinical user for selection if the label library is enabled. When the label
library is highlighted in the configuration menu seen in figure 26(a), "done," "library set up"
and "enable/disable" soft keys are provided. Upon selection of the "library set up" soft key,
the label library set-up list is displayed, as seen in figure 26(b). A "yes/no" soft key is
provided to enable or disable labels.

The present invention also provides several trc ableshooting alert, alarm and failure
messages. When an alert, alarm or failure message occurs, the status area of the display, as
well as the pump module character display, identify the alert, alarm or failure. Alert

messages may require a user intervention, but do not stop the infusion. Alarm conditions
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existing alert condition while a failure overrides all alerts and alarms. An alert condition
lights the yellow alert LED beneath the pump module display, and sounds the alert tone. The
alert tone can be silenced for a period of time, such as for example two minutes, by pressing
the silence key.

The alert conditions include advanced air alert which indicates that the user is
advancing a detected air bubble. A battery-low alert indicates that the auxiliary battery has
less than a predetermined amount of infusion time left. This alert occurs before the battery
alarm condition, discussed below, occurs. The changing piggyback alert indicates that the
piggyback rate is being changed or a label is being added. The changing primary alert
indicates that a primary rate or dose is being changed or label is being added during an
infusion.

The channel-stopped alert indicates that the pump is on, not in standby mode, but the
infusion is not running. This alert is designed to remind the user to start the pump infusion or
to power-off the pump. The container-empty alert indicates that the drop sensor accessory
has sensed that the source container is empty and the device is infusing at the lower of the
KVO rate or the preprogrammed rate. The KVO alert indicates that the programmed volume
to be infused has been completed. The piggyback-callback alert indicates that the piggyback
infusion has been completed and the pump has switched to the primary infusion. To continue
primary infusion, the silence key can be pressed. The prime alert indicates that the priming
module is being employed. The programming-piggyback alert indicates that a piggyback
infusion is being programmed while a primary infusion is taking place. This alert is intended
as a reminder to the user to complete the piggyback program and start the piggyback infusion,
if appropriate. The ramp-paused alert indicates that a ramp infusion has been paused. This

reminds the user to press the start key to resume the ramp or to press the "cancel ramp" soft

key to cancel the infusion.
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preprogrammed air bubble detection parameters. The display area displays the air-in-line
icon 153 and the user is asked if the advance air feature is desired to be used to view the air
bubble, as seen in figure 27(a). Choosing the advance air feature advances the display screen
to the "advance air" screen depicted in figure 27(b). To advance the air bubble, the user
presses and holds the "advance air" soft key. When the air-detect feature again detects fluid,
the display area will inform the vser of the fluid detection by displaying the fluid icon 155,
seen in figure 27(c). The user can continue to advance the air bubble until it is at the
injection site on the tubing, where it can be removed using a syringe. Upon sensing fluid at
the air sensor location and the appearance of the fluid icon 155, the alarm condition has been
reset and the infusion can be restarted by pressing the start key. A user can advance air until
a maximum defined volume has been pumped. Once this maximum volume has been
pumped, the display informs the clinical user, as seen in figure 27(d). The IV tube should be
removed and manually purged to reset the alarm.

The battery-depleted alarm indicates that the auxiliary battery charge has diminished
below the level necessary to continue infusion. To reset this alarm, the pump must be
plugged into an AC supply. The check-drop-sensor alarm indicates that, if the pump has
been configured for mandatory drop sensor use, the sensor has not been connected. To reset
this alarm, the drop sensor must be connected. The downstream-occlusion alarm indicates
that a downstream occlusion, such as a closed distal flow clamp, has occurred. To reset this
alarm, the downstream occlusion must be removed. If the pump is configured with the auto
restart feature, the pump will automatically restart if the occlusion has been removed within a
predetermined period of time after occlusion detection.

The drop sensor malfunction alarm indicates that the drop sensor cither has been
improperly positioned on the drip chamber in the IV tube or has been damaged. To reset this
alarm, the drop sensor must be properly positioned or repaired if damaged. The flow-

detected-on-primary alarm indicates that the drop sensor has detected drops in the primary
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drip chamber when the piggyback should be infusing. To reset this alarm, the problem
causing the flow from the primary fluid source, such as the piggyback infusion source being
located at or lower than the level of the primary fluid source or the inadvertent closure of the
slide clamp on the I'V tube connected to the piggyback fluid source, must be removed. The
incomplete-program alarm indicates that the start key was pressed prior to entering or
confirming a programming parameter. To reset this alarm, the missing parameter value and
the "confirm settings" soft key, if required, must be entered. The reset-manual-release alarm
indicates that the manual tube release has been activated. To reset this alarm, the manual
tube release must be reset.

The tube-not-loaded alarm indicates that the I'V tube has not been loaded prior to
pressing the start key. To reset this alarm, the IV tube must be loaded. The out-of-range
alarm indicates that a programming value outside of the preprogrammed allowable range has
been entered. This alarm occurs when the "confirm settings" soft key or start key is pressed.
To reset the out-of-range alarm, values within the preprogrammed range must be entered.
The temperature-too-high alarm indicates that the operating temperature of the tube is outside
design limits. To reset this alarm, the tube must be cooled by moving the pump to a suitable
temperature environment. The temperature-too-low alarm means that the operating
temperature of the tube is outside the design limits. To remove this alarm, the tube must be
warmed by moving the pump to a suitable temperature environment. The tube-misload alarm
indicates that the 1V tube has been improperly loaded. To remove this alarm, the IV tube
must be removed and reloaded properly. The tube-unload alarm indicates that the IV tube
has not been removed from the tube-loading channel during an attempted tube-unloading
procedure. If this occurs, the proper tube-unloading procedure should be employed or the
manual tube release should be used.

The upstream-occlusion alarm indicates that an upstream occlusion, such as a closed
proximal slide clamp, has occurred. To reset this alarm, the source of the occlusion must be

removed. The container-empty alarm follows the container-empty alert condition described
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109&' ( )aboseé.r ABis alarm indicates that the container-empty alert condition has existed for a
predetermined volume. To reset this alarm, a new fluid source container must be connected
or the pump powered off. The no-slide-clamp alarm indicates that the on/off slide clamp has
not been properly loaded. To reset this alanm, the tubing must be removed and reloaded,
properly locating the on/off slide clamp in the keyed slot.

The authorized hospital personnel can program clinical feature limits and infusion
alert and alarm characteristics. The infusion limits, alerts and alarms are accessed from the
Personality™ configuration menu, seen in figure 28(a). Upon selection, the infusion limits
alerts and alarms menu seen in figure 28(b) is displayed. The settings in this menu apply to
the infusion pump as a whole and are not programmable for separate channels.

The authorized hospital personnel can adjust the flow rate limit, adjust the maximum
volume to be infused, adjust the KVO rate, enable or disable a piggyback callback alert,
adjust the time between audible tones for the alert and alarm, and enable or disable the auto-
lock feature. The authorized hospital personnel also can set the size of the air bubble to be
detected by the infusion pump. Referring to figure 29, an air bubble select pull-down menu
which is displayed upon selection of the air bubble setting is seen. The screen includes a "no
change" soft key and a "select" soft key. Options on the bubble size are displayed. Ina
preferred embodiment, four bubble size levels are displayed. In the preferred embodiment
described herein, the four bubble size levels are 25 microL, 50 microL, 100 microL. and
150 microl.. Each bubble size level will detect air bubbles within a given range. For
example, the 25 microL level will detect air bubbles above 25 microL and will not detect air
bubbles below 10 microL; the 50 microL level will detect air bubbles above 50 microL and
will not detect air bubbles below 25 microL; the 100 microL level will detect air bubbles
above 100 microL and will not detect air bubbles below 50 microL; and the 150 microL level
will detect air bubbles above 150 microL and will not detect air bubbles below 100 microL.

The authorized hospital personnel also can select a range of downstream occlusion

values to be detected by the infusion pump. Referring to figure 30, a downstream occlusion
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values, is seen. The screen includes a "no change" soft key, a "PSI/MMHG" soft key which
selects the units, and a “select” soft key. Options on the downstream occlusion values are
displayed. In a preferred embodiment, three downstream occlusion values are displayed. In
the preferred embodiment described herein, the three values are minimum, moderate and
maximum. The minimum, moderate and maximum values indicate an approximate
maximum pressure for different flow rate ranges. In the preferred embodiment, three flow
rate ranges are indicated.

The authorized hospital personnel also can set whether the clinician can override the
downstream occlusion values. When the occlusion value clinician override is highlighted in
the infusion limits, alerts and alarm menu, an “enabic/disablc" soft key appears. The infusion
pump also can be configured to include an auto-restart function. This function enables the
infusion pump to automatically restart itself when a downstream occlusion has been corrected
within a predetermined time, such as in the preferred embodiment, within one minute after
detection. This is likely to occur if, for example, the downstream occlusion is caused by
patient movement which subsequently opens the IV tube. The infusion pump will continue to
attempt an auto restart for a given number of preselected occurrences before manual
intervention is required. The authorized hospital personnel also can set the number of auto
restarts that will occur after a downstream occlusion alarm occurs and is relieved. The
authorized hospital personnel also can require that a clinician program a fluid delivery so that
the fluid level in the drip chamber, in conjunction with a drop sensor, can provide a
container-empty alert. When the drop sensor is highlighted in the configuration menu, a
"mandatory/optional” soft key appears.

The infusion pump further includes service features which are accessible from the
configuration/service menu. Upon selection of the service features, a service features menu is
displayed. In the battery information selection, the slave microprocessor keeps track of a

plurality of time periods related to battery operation. In the preferred embodiment, several
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parameters are tracked, including the total amount of time the infusion pump is on and not
plugged in, the total amount of time the infusion pump was on. A battery information screen
includes the battery charge icon 122, "done" and "clear times" soft keys, and the parameters.
When a new battery is installed, the time on battery parameter is cleared. The service
features also include sensor calibration, which displays information related to the installation
or replacement of certain infusion pump components, and manufacturing tests, which are
used in the manufacturing process to calibrate infusion pump components.

It should be understood that various changes and modifications to the preferred
embodiments described herein will be apparent to those skilled in the art. Such changes and
modifications can be made without departing from the spirit and scope of the present
invention and without diminishing its attendant advantages. It is therefore intended that such

changes and modifications be covered by the appended claims.
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Whatis claimed is :

1. An infusion pump comprising:

a main body portion;

a display contained on the main body portion;

at least one pump module adapted to receive a tube, the pump module
including means for applying pumping action to the tube;

pump microprocessor means for generating user interface information on
the display; and

means for sensing tube restrictions;

wherein a pictorial graphical representation of the degree to which the tube

is restricted is included as user interface information.

2. The infusion pump of claim 1 wherein the graphical representation includes

a plurality of triangles.

3. The infusion pump of claim 1 wherein the at least one pump module
includes an auxiliary display for displaying supplemental user interface

information.

4. The infusion pump of claim 1 further wherein a plurality of sets of
configuration parameters is included as user interface information.

5. The infusion pump of claim 1 wherein the display includes a status area, a
prompt area, and a soft key label area and wherein the infusion pump further
includes a plurality of soft keys contained in juxtaposition to the soft key label

area.

6. The infusion pump of claim 1 further including means for entering values
related to a beneficial agent to be infused into a patient and means responsive to
the entered values for calculating a dose of the beneficial agent to be infused into

the patient.
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user interface information, the graphical representation including the infusion

remaining.

8. The infusion pump of claim 1 further inclu;iing a battery which provides

electrical power to the microprocessor means, the display; and the means for
applying pumping action and means for detecting the charge of the battery;
wherein a graphical representation of the charge of the battery is included as user

interface information.

9. The infusion pump of claim 1 further including means for sensing the
presence of air in the tube wherein a graphical representation of the presence of

air in the tube is included as user interface information.

10. The infusion pump of claim 1 further wherein at least two pump modules
are provided and the display includes user interface information for at least two

pump modules.

11. The infusion pump of claim 1 wherein the microprocessor means further

includes means for storing user interface information related to a specific patient.

12.  The infusion pump of claim 11 further including means for clearing the

stored user interface information for a specific patient.



