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MULTI - STATE ALARM SYSTEM FOR A MEDI CAL PUWP
DESCRI PTI ON Techni cal Field The instant invention
WO edoatiesn2g o al arm systens for use with nedi cal pBUS2005/§13283
punps for delivery of therapeutic fluids to a patient.
Cross Reference to Applications This application
expressly incorporates by reference, and nakes a part
hereof, the following U S. Patent and U S. Patent
Applications: U S. Patent No. 5,782,805, U S. Patent
No. 5,842,841; U S. Patent Application identified as
Attorney Docket No. EIS-6089 (1417G P 933); U.S.
Pat ent lication identified as Attorney Docket No.
1 S. 60BAL LRSI EEAIGHANE S YSHIN ROR AMERNCABGRIME! | on
identified as Attorney Docket No. EIS-6091 (1417G P
935). Background of the Invention The adm ni stration
of therapeutic flui dsPESCRIFEONNt is well known in
the art. Many types of nedical delivery devices exist
to deliver various therapeutic fluids to a patient,

Technj ield for exanple, parenteral fluids, drugs or
t d d
OUAE AR 5 L or AL AR oROL PR, g o

ddeEDfmawFMﬁeﬁuEbnq%wmnmlnfu3|on punp, which can deliver
one or nore of these therapeutic fluids to a patient
via a variety of adm nistration types, such as, for

Crosg Refepinee to Applizationsus (F\/) intra-arterial (1A,

t f fluid
S LRTRRE BRI bt S Ref el 58 et e
fol]omngrUaS ePatend erid Umemexﬁtym;qmc?fonadmsnpasém ald. g8t ws C(ﬁ!s I B’atent
n trat a
No. Sz 8 bl PR e grd R Erteraisastie B o o p

933)TUS. Pitae Aérip;xcat@n tigeptiiad t%Aitﬂﬂ%eDocﬂd&t Nanmgtbolwe(wnG P 934);
m.of .t |1 C a elirver
and U PR AP i torged ahpekesl Bl BnstiCid E B

and each type of therapeutic fluid typically involve

nuirer,o eraj|onal paraneters, vari abl es,
Bmmgnqulgﬁﬁﬁg Bot her rel ated i nformation, such as

nEﬂieQahnrﬁdﬁdtl&haf therasutié §lalds keh phsit isNhar BRRNOR thd ARt Many
nitored and fol |l owed_ toensure praoper,

types n#f"&'i‘tcf’\/‘gﬁé‘?ﬂj deviges eyis) to\deliver ¥priqus dhezapeic Buidy gjagpptiens. such
as, fdrRRarfié,| parthtesdd Gurk f @edsi of @tHef ﬁ)@&l@ﬁﬁgntsofele&r%ﬁyt@saﬁ)lo%ﬂ tand $8od

ensure proper nmonitqring and treatnent, nost nedica

prodeely AL litimee il’ﬁ?:‘ﬁ)‘flﬁo‘e/%& of mpdical delinesydavictis an infesianaruanp,
which @afl dSRFeE Gn¥ & 1Rére RALh&BlihdriRbti@RufY 80ta PARNt via a variety of

administration types, such as, for example, intravenous (IV), intra-arterial (IA), subcutaneous,

epidural, irmigation of fluid spaces applications, and the like. Many infusion pumps that
operate under these types of administration typically utilize an administration line set and an
associated container containing one or more therapeutic fluids. The line set is typically
loaded into a delivery mechanism of the pump, which facilitates delivery of the fluid to the
patient.

Each type of administration and each type of therapeutic fluid typically involve
numerous operational parameters, variables, constraints and other related information, such as

medical and pharmaceutical related information, that must be monitored and followed to
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occurred, such as one or nore operational paraneters
bei ng out of a predeterm ned range. These alarns are
wo y@sagdoky vi sual or audi bl e al arns, such as apdEESINF013283
alarm In addition to nmedical delivery devices, nost
medi cal equi pnment that is utilized in direct patient
care typically have alarm systens to notify the
caregi ver of situations tRat require attention. Wile
the intent of these alarns is ot|fy fhe caregjver .
ensurey propefe Kifestive apd sHe dalenarh @WaPWéﬁﬁwr}}“bASbte "B ptien’s &l eifogtive

treatne{ €6 m@kﬂmﬁ{ Pb eRUR! oY $loRMNEin@fan@ Gé hBRFRY) okt dita e PR ry
associated with treatnent of a particul ar_ patient, and

PumPpE fRCOTRORAL T e YR o HJiAITE efangs YeF ioF gaicRt thahan 1§y g has
occu eﬂvﬁlcﬁ RfonP 3} R ofedtiohd palhddRrdIbdingTBhtedfya preduitdrndiRd range.

he sense of urgency in responding to such alarns.
Thcse'rﬁﬂfirms arertypieddly|visuplipr audible alampsaych atiabrseing 388 t uat i on,

Pay %h&fﬂ&@&l eal td'@ﬁv g,aa@w&é B IrfclcaPRSnd#t Ulak ZEill2d in
proper an eliver fluids, such as drugs, to
directapgtn ewe typT@lladnaveeslsnn systemsolacratify thehearagiVes of siuasigny ghat
requu%I a?&ﬁt[b%“ '\ﬁltllqué %ﬁgoﬂhéé gﬁgmﬁg th Adtif} {}1.@ c5BierVr sﬁ@n%tﬁﬁloms

I stinguish between al arns
and aaew mlmnatodlﬁ avlairbhed L2 sbmumberswé plarna systemsef eguiprnent that may be

(0] ctlao ewl
wsod e QT SR, Y el B0En O SREB I 6P RS vine
triggaradlargidnigh labdly ofgradent destyahavewmcbly mprimized thelsenseo yrgemomin

e 3 i P a5t B ERERLS, Bt

the chqtvf Hhddval pemenailibed prpoafede andasefely delmes fisidesufloas drugs, to a
nmedi cal punp associated with delivering a nedi canent
patiegl | yid to a patient in connection with treatnent of
t Meo pRitdsehis coAGe nitkirdlg atneedbtoplistingwdsh twan [ahﬂhs @ahd trtbe case

| ntion, the al arm syste ri ses an al.a
of medieal PP hegs 17 TEEO [ BUPEBHL DY R TS SBEPaSLFih thejame or
sepafile2dvBth thal 0¢8§Sn dorink¢tivh “allha}iemaﬁlbaf ﬁ:pﬁlﬁ&@lew&tsed with a
first event reJatlaIgtot e east onetreaa}i? des a
paFnRiewsPt pepuon addigies H1°%f‘r?ﬂ s?‘ §F SOREEs A BBy Rroyides
new SRCHHOVRY BlRfm sybteeh BES MBdica pampT@Etdaliery 6f mbdsamemb kea patient.
fromthe first alarmstate. This will all ow each of
the events to be treated differently by a caregiver.
SumbeQ bfliHddntedtioh her aspects of the invention, the alarm
may be audi bl e, the alarm i sual, the alar
o BeeH dntinlie CpELD] Blemet: GRSt PR .
asso@ibt@& mnﬁtcﬁﬁ@nﬂ?)i mdiE8ment \oe F1uiaRo b @¥@dnt Ind@hndcEokl wRtE &@Bleft of

fromthe fir alarm state, the second alarm state na
the pasigRt. Aceydive fhaparficulyiaseestfdheiny§niiepthgalpmm system comprises an

alarritaddofiatell BEIhSE 9N Undlréfiiit i bathBettRYTHIAYAR iAdIQRY & e alahiA btate
is discernable the first alarmstate, and/or the
assogiated rvitha AFshexens relatipgyto Hbg, &t lg#t one treatment parameter and a second

alarm state associated with a second event. The second alarm state is discernable from the

first alarm state. This will allow each of the events to be treated differently by a caregiver.
According to other aspects of the invention, the alarm may be audible, the alarm may

be visual, the alarm may have both audible and visual components, the second alarm state

may have a volume level that is discernable from the first alarm state, the second alarm state

may have a tone that is discernable from the first alarm state, the second alarm state may have
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appearance that is discernable fromthe first alarm
state. According to another aspect of the invention,

wo bmsaesvond event relates to the at | east one PCEBESIWF013283

paranmeter. According to yet another aspect of the

i nvention, the second event relates to a treatnent
paraneter different fromthe at |east one treatnent
paranmeter. According to yét another aspect of the

i nvention, the second event is defined by expiration

a frequgncy thanivskinsemelie the HiEst ARER SlateRIiophe Second plame salgmay fhave an

appeat'dn[:eslthatqyQﬁéeme!ﬁféqgfnmh@@rstt Paela@not her aspect of the
I nvention, the second event is defined by a deviation

f Asparding 40 aeothes Serertaafdbe invemiopibe sacondhenent gshies to the at least

one tk tﬁ‘]@é} incR@r ameter. According to yet another aspect
nventl on, the at | east one treat nent par anet er
$ca@9mg|tat1®d anpther espect pintbe imyeaderglithey secong evenyrrelatgerto a

treatrr?e%P gag}ir{)&er &ﬁ&eﬁt @r‘éﬁﬂk&'—: Qgeastt(plg tr@&tmler%?ﬁltamgﬂz? treat nent

I'S assocl at e a source external to the
plmpordﬁngctorm agothay agpact ghdtehiorentiopeibe sofond teyent is defined by

explrat{ogt gtan zcl)xpléurnoni ﬁé@l’é@sﬁﬂe B3l RSER ?éeac;fg {p‘g teb;ﬁehe alarm

eV|ce ext erna punp.
Acooordinggotyet andther tabpect d&p«emvemfont the snmndrﬁverUns defined by a

t.r eat ment . par ane
devmﬂﬁ%@ﬁﬁ“é’ﬁ@‘r‘l‘? 45P% %efﬁéggétaF‘E%%?g“ 0 peg ra "g%ar B t he punp,
an@h’cardlﬁghe yé dnbier Apeooiiiha thvemiopethe anlehdn ene aseat pakmeter

InV‘F ion, the second event nay be associated with
is ass&“?‘l"'ﬁa WP heP¥Bni ng situation for the patient.

ACA‘&Bﬁlhfggo tyex anetheparpédnef thaspesionpihe tahiadt NEGEADEN phiafeter
shut off when the alarmis in the second

‘Sassé’F‘ggﬂﬁwé‘f‘ét‘s@“mA%%?‘ﬁt% €CPY’Ret anot her aspect of the

| NV&Bidirdto ﬁzhﬁoﬂl‘éﬁﬁﬁp&t‘bﬂﬂ)ebﬁveﬁ@én Y aRrmiSighal afciatedivigh the
to yet anot her aspect ag l{J)he i nvention, the second
al"‘“‘af‘%PF*iﬁsé?“é‘ide‘°WdF‘f‘°eoq’fFe§“ @ BHBIBR i onal with a particul ar

| Aéc@rding® bd@Akdrfdspadt ioPhedinvektnparet lré‘dtkhélft ﬂaiwhe&rl'fﬂay be
be stored in a menpry associated with th

assogigledwih p grepgyrepent %9%¥*ﬁé’?“?.‘i‘§r geErptiqgrof f‘}?émmwmqr Y5 ojdye

al Redrd dg%% stheP Sspedd Bt iR RRMi¢h, BlRGedonaleUshe nldy be associated
near-end alert/al arm feature. Accordi ng to yet another

withadiffetbreappingsiuatiny i thedition-he al arm system can be
| NRQIRBAALLEH another aspect of the invention, the pump will shut off when the

alarm is in the second alarm state.

According to yet another aspect of the invenfion, the events can be set by a user.

According to yet another aspect of the invention, the second alarm state will only be
operational with a particular fluid. The identification of the particular fluid may be stored in a
memory associated with the pump.

According to yet another aspect of the invention, the alarm system can be
customizable and include a near-end alert/alarm feature.

According to yet another aspect of the invention, the alarm system can be incorporated

into different types of infusion pumps in including a micro electro-mechanical systems
(MEMS) pump.
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into different types of infusion punps in including a
m cro el ectro-nechani cal systens (MEMS) punp. These and
wordienisagpect s of the present invention wll bBCT/US2005/013283
apparent fromthe drawings and witten specification
set forth herein, including the appended clains. Brief
Description of the Drawings FIG 1 is a schematic
di agram generical Iy depict#ng an infusion punp having
an_alarm systemin accordance with the principles of
t hEhepf w4 oHier pspedhef thppresenidnveption will becripparentifronuiihe grasings
and WRInGhdctTitadbh deﬂfo%ﬁ'h@r@mpfﬁmdm?\ﬂe%g e ALN System t hat
i ncludes an audi bl e conponen Iélccor(}ance with the
principles of the present invention. FIG 3 is a

Brlefsﬁés%ﬁgtlﬁh&ﬁthgi)rﬁ’wﬂFfpl ay of the infusion punp depicted
ustrates an exenplary visual first
al G istazsckenptictdingran) genanicalls Hepioting lainfsiomspuanisicaviag an alarm
systeﬁhﬂtacé%ida%e%xﬁpfhﬁém% Em tile fr&gm(}nveﬁyq}) depi cted in
Ustrates an exenplary vi sual second
al Hom? Qt@?bemlctdmram dﬂpiﬂisglstlefnsmﬁlp(ﬁnp Bavisg n eﬂﬂhﬁﬁ&&ﬂn&hat
icting,an.infus
il 9?‘%‘@29@?%“%?4 e LlP gt o BeeeR impraton
exlﬂé3r Aas a devarcﬁxot of adspaylahte nvﬁmb\n phep gepicied Bl B1&. of which

r |nv 0 a schematic di agram
| IHUS&?CS Gl e§ are’ ?ﬁ%oﬁmﬁ'ﬁ&e ogﬁnetaf?gné}/% system o? t he

prE@e nns B mreent shron of mdieplpp bﬁlhb fusiom G@hp G&sictdd B BB AKRch
ure or SnOOée f eat 7 is a schematic

'H“St&'??%fgalpﬁfﬁwaréﬁlsg éﬁ‘i?f"za%‘fm %{atﬁ& Felmpysisbodi ment  and

apfGL. 6 &ta sanelﬁxftlctd%aa{ bR § et g ah oS having an alarm
i nvention. i.s a schematic di agram of an

Sys‘egi ’t"ecroﬂ’gt“f‘\?é“"é‘rﬁﬁ‘&af"r}ﬁﬁ ongrexperal Qf‘é?en*f*w%%wnb the principles
of thppes@tinvéntivent i on. Detail ed Description of the
u@ferred mbodi nents While this invention is

Gt DIBDCHERSEN 9o Y TH APt 6 B plamp syptem of the
presdnhﬁnﬁla]tlaﬁ fhcEipBMMing AndaRendNiGVAIRGSfeaRl HEARLOfIRRCT | bed
E@%Et ail, preferred enbodinents of the invention with
t Hol¥r & t55hRAmatg diagsam (qheanp pssnplie. ofiias partiglar eembadinant and

appliogioh @ the ARFH dystin SXRIPkdchi inAbtigNs of the principles of
tI;}g( |nvent|on and are not intended to limt the broad

Ec & apehematicidingeam of A altemative emhpdimentoi the alarm system of the
presdnt Inv&diibat ed. FIG 1 generically depicts a nedical
fluid delivery punp 50 having an al arm system

Detailed Description of the Preferred Embodiments

While this invention is susceptible to embodiments in many different forms, there are

shown in the drawings and herein described i in detall preferred embod:ments of the invention

with the understanding that the present d]SC]OSUI‘CS are to be considered as exemplifications of
the principles of the invention and are not intended to limit the broad aspects of the invention
to the embodiments illustrated.

FIG. 1 generically depicts a medical fluid delivery pump 50 having an alarm system
52 in accordance with the principles of the present invention. As is well known in the art, the
pump 50 is utilized to deliver a medicament 54, or fluid 54, to a patient via a line set 56 and

associated container 58 containing the fluid 54. The pump 50 is preferably a microprocessor-



10

15

20

25

30

52 in accordance with the principles of the present
invention. As is well known in the art, the punp 50 is
waikdosiipeeB t o del i ver a nedi cament 54, or fl ui dPGES1005/¢13283
patient via a line set 56 and associ ated contai ner 58
containing the fluid 54. The punp 50 is preferably a
m cr opr ocessor based punp that is capable of being
programmed, utilizing softsare and/or firmvare, to
facilitate operation and functionality of the punp 50.
basedOp@mp ek ey c:qxzib]erdfdﬁingembgmﬁmiehempizhxg Hhwage idéor didiware, to
ot Rl B PR BT 0. TR ARboaitpehl o 8 pump
50 is plicedrerdisetbsahin dd B niandng Nokled Rlzazosnasq/smmzﬁz whﬁtlmfd iBaspded
h }) el2%60 having a first alarmstate and associ ated
ere"é AT €1Gnal (i ndicated by the speaker icon |abel ed as

" In aipfefértdd endbpdiaitalt, theSREmNYsiah B2 Tompaies af A S0 BEViAd £ frst

alarn1 nal (i ndicat t he speaker icon | beLpn_as
alarm: gate apy ?—sg@‘a i\ a‘%wgﬂ“‘?g%mﬁgé?eaﬁ?f ieAndpbpleg;agt dsin Fl
1) anarade@sa alamatiee afd BN3adifted Abtntsi HR1 PhdMEEIRS thdlsRBEP Ec@ﬁ%@led
h_the pr.inciples of the present invention,

The
s 2 larﬁlf?eb) oHOW RV imbSE plolpmm siates gpd psspeipfed, signals could be

provﬁ&ﬁ RfhRbRAENCH With Bk Prifdples QN ehel prERhMRANENIBA AR LaBhm! 60 of the
connection with treatnment of a patient. The treatnent

alarmp gysigedel PRRAGTAME atsediaied HBAt [GRYI9ne Heatpertpanmietepn gonnection

with (RmPR 28 $AGntt Bk t\‘\!aﬁﬁkn@ﬁar%&t@xr ha) b%%c%@edt\hﬁ; the Bu E_pr'up 50, or
communi cation with the punp al arm system 52

it mayfbetaseostated rvithpaly eiternal squrpgtpat isde geremynigation evith the pump alarm

systei P, i %qukrvgg)rfg,gamwm&m% Hepte VRIBRGHEfire! i fifusion

to a patlent yavo unetric In
rate of) aptherapeutie flvid being eiethrwgtOt o ropent dvyi vrvolynetriveinfusiop, pump,

mfor%%?cl)ﬂe%faﬂ{l%{o gltah&pofotf)e ng;ildg: &k,ﬂgatﬁ{ﬁ' t ¥ B ?%6{1/1& tdﬁl(ievered to a

asurenment " t roma patl
patieply apnegsuremeng saken fraimn aspatiens dy thy ptmwomnm:emam fs@xrcrvabi oy other

inforg{ati%@hnad§§ %Qs%b%lteg %YP{' Ihg tl:e eH 8?5 g;gpént OfAsaus%filtlml % thep\f’grm

tr ea ranet er
“treatmoent paramptas 9s é¢ﬂne¢io trhema:bs; vk ofiths (abm\bshtsqmmna’amtsrs as well

as ar\gel)t‘\erats'%e%n&f 19miteds Ja¥ao Q/g’lug ?mewt%rrsOf féjrra}ltafa On \ﬁ%}tsuots fime, or any

or ma any
dnscxdtesmaatrenmalsmccemé dita mcopn@txen wfth deettmemrmf a patizec tThe mlarm 60
at | ent al arm 60

is cuWortn{La{)]E: G5 15 can f gxl% TOgramm d or seteby a caregiver suaf? at ﬂée beg%}de

om zabl' e an e pre-programe
a Aaroerljng/@ra gambulasaspﬁct oh ehebiedsitiohe . theAfics0 ki GtateOis greferably

ssoBied b T R R el et PR 1 rersSiapafin s is
assotigtbditwithgp Segomd tveaBiciEing 1P alicasmicesr, anather tré@meRGantheter. The
a% mstate i.s as Fc' ate{ijl th a second @ vent re]ating
secof, i Wil BRoGRanEPM P dirthop S BA & PAs B bt
appr&ﬂ)rﬁieﬁy &t at:le of &edlaiﬁ&fdih%kkh&llé iHeobhir dbiifiStresthedt MTHE alafin 60
| ver can act appr O‘l)')l‘l ately to each of

can ?’ﬁea“g'l%!fr Yisiilafhe SHmipLiop HBSFedc c hhe QYT rgatmiyefigmber of

occuftiefice8 keddtiig @8 the treatment of the patient, such as, for example, measurement of an
elapsed time between events, measurement of a value of a treatment parameter, an occurrence

relating to operation of the pump, an identification or determination made by the pump or an

external device, etc.
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can be audi ble, visual, or a conbination thereof. The
events may be any nunber of occurrences relating to
wo bestiisead ment of the patient, such as, for exedmpis2005/013283

measur enent of an el apsed time between events,
measurenent of a value of a treatnment paraneter, an
occurrence relating to operation of the punp, an
i dentification or deternimation made by the punp or an
external device, etc.In a particul ar enbodi nent, the
skcondicelse aimbashmerts ethelefcpprayetiycam he dafnehby HT amquakoftiyag that
has ,expir t f t h

has B TR T AL 87 g P g EaZh T AU Rine Bssed by =

careglsuc Hn audas easet the ﬁ’rs;trasd senodd Seantsnagn é’@éﬁ?@d t@Helsame treatment

to
paramfr e i@er] GorRV iSRRG A AE ol SPAE o

the particul ar
expiredi¥id hctivhtidn ofehefast mqm staea] Bierseend elainy state oy f int dny form as

first .alarmstate. nd al.arim
descng e'redyl) mu%{-kasdégg}aing) da?,] esr%zglg en oq’ th% fre §én@$' grr tggé/%tﬁp f’ rF.]t aall%rm
state.€scal ati on of the frequency or tone of the first alarm

st at e. yet. anot art, cul ar, e od|
sé‘bb‘?ﬁ&"‘é{;%ﬁ’?mﬁ’é T gRbog é'g i&f‘%econd %123. "KYicon f?ne%%?adevnanon
from RPhrtic@lbd valueVed|ratfye OF valesf ﬂfeaﬂﬁﬁnﬂﬁz&amétela Ih rsmzht aveust, the first
paraneter. In sucg a case, the first and nd events

and segRd TR BrelR R TS YRR aHE G o Fiidnay be

defindd Sysﬁ ﬁ?s‘( ‘aE‘\tlatI&Wahl@ ol @4rigB @Gthlryspactfid s bri gﬁa&lvalub@ﬂ theai'elat?nent
or e wth respect to an ori |na value_ of th h
paramas a0 f1seGoBH QYFBt B8y b ST Hbb LR Viahtn YaP g ganie, wherein

the s&%fmd BRt By 8e SREQRG WY kedpdcOid éiiﬂlsttﬁc efigihiNGRie oMIRI tBdatinent
he second event may be neasured wi th respect z[;\'ﬁe
parazemrr@rthq fiest eyen Ah¢ oveiptlerabe mayebe 3 Bféf’%ﬁ’gneﬂavra fither pre-
gx‘iﬁmﬁﬁ &r bbtaitd ﬁy @@Exte&ﬂlesoﬁfcbgﬂnnﬁk pMBLUS dXBpleEtha second alarm
predet erm ned val ue, either Fr epr.ogranmed or obtai ned

state fisyacsinated: pRly rydien @cuarticalar Vajug R @Vﬁaf’? PRsUReRPTed kit Fespect ipeth
onglr?a?leﬂgoﬁhé‘ﬁ%rﬁérﬁgﬁrafnétea&tthé/ﬁxts?g/eﬂn| y when a part | CU| ar

val ue of devi atl has occurred with respect to
orlngien aothes|ebodifnepts éher sk RNFETFEONIGVERE Y Qﬁrrclta}?é ‘P |drf§ﬁfcm

treatt%glﬁ ﬁ)taranle'fkry e%oragﬁ & ietp Q:Qérﬂ? Bes eabNBeffrlell DYy LA iHi8F F%h a

ts may be r ed to different treatnent
pampdara/nelts of 8 reqtmentepreamsies, the first and sespagh plarmy ptatep yppld be activated

by a%g]]at;bng)lg ?t)é rc%})éjc%% ﬂt:étﬂ@ntf aﬁ?ﬁe@rﬂ?é t fifsthd sedRl €Ger). B such a

anet er, first and second al arm st ates
cascy\xhalddsctma‘dclalamatswsbyméd dap atdagsgiver to identif dsepartiqular event

asso‘%lgtg F[E{Lt p%‘cgﬂp%ﬁ%‘?é& e., first and second events).

a‘case i'Scernabl e al arm states woul d )
al me/arzaﬂ)caﬂeesgcanﬂralarm statierstapsogiateh avith an evany that iseviied, i.e., life-

o FTEPTER ) IS 2 PSLAE i prpin
whegts ehecfivst sl stag is rasdociemt, with an evenf fhat fsremtasiticalgi.e, non-life-
threatening to the patient or of a lower level of impoﬂaﬁcc that does not require immediate
attention. However, the alarm states can be customized to be associated with, or categorized
by, any type of event or occurrence. The event can be any occurrence related to the treatment
parameter, such as, for example, a deviation from the treatment parameter or a flag raised by a

treatment protocol that is triggered by the treatment parameter. The events may be associated
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to the patient or of a high |evel of inportance that
requires imedi ate attention, whereas the first alarm
WG k@bR18038 associ ated with an event that is PCT/US2005/013283

non-critical, i.e, non-lifethreatening to the patient

or of a lower |evel of inportance that does not

require imedi ate attenti on However, the alarm states

can be custonized to be assoc:| at ed vvlth or

ate or.ize event .or occurrence. The
with G S iy S §Palhb Bl FEPRR 48 S5FHRL FESRemctor me

pumppcaraayremexraspamahraenerﬂ or exanple, a deviation fromthe

t ment net er a.flaqg raise a t nt .
o RERis toafih 21 Soion Bl ea B aline Hovectie Bt 2 Edbearin v
famhtﬂé&ieﬁ\lﬁfﬂtoﬁ threy flbid t@5esS @6 lagfagehn tThe @dﬂipFHOSﬁ; rp@dfctrﬁlﬂy @h ifusion
g 0, a patleg a rreasurerrent fro atient,_ the
pumpop%c t9 6‘?\3 e sebse ?plfnzﬁsoc&te ‘ﬁﬂ}h 6tcH%tFmg‘r e& ntaiping a "fluid being
delivéréde@t the PitienReT1Qy punity8d Mickliés a dser AtdABPS8BRaVisy 5BRYMY 86 that
hawgeglrthree line sets 82 | oaded therein to facjlitate
can bg afilized, for gsplayipaa wiugh fprmyaidhe plamy 60 lbageh "ﬂﬁéh%ﬁ light

indic#t8}, bhieh Rk @ @ ERPbYotRe? sbitta!sf wgm RYGIA-be EacoRpRbted A& tht BEmp and
sefs 82 is associated with a contai ner 83 contai ni ng a

act astq vipep! BRIy teretlpiiepQ dF X 2isplempdicallyflepictsaefinph avgdiblpalarm state

) admk&gﬁﬁa@,m@ Slhrm Sthe éﬁﬁ%eéﬂ'n & vdcBEd aaﬁu ﬁ%aymé&rﬁa%tfmm
can be utilized for l ayi ng a visual form of

the figyt alapmetate pgcapssUl ks ot hlgmsvwlum levejHhan ﬁduftzatadﬂm %aj@h The
audibfeal@th LR ga:g a%or}%rdlic%gﬂglg b9fton|e thrcqu"c‘&gl cg’ _aQ Qntrrv?br },lﬁt)gf of

I ncor por at Into the punp” and dact as a visua
sound, log bylany ptheOmedns @ cralg @rperagptivel differduipitate betwedn thetwo alarm
statec@Udi bl e alarm state (1) and a second audi ble alarm
state (2), wherein the second alarmstate is
diAscdreadibhated, thmpurhie 80 jof $1G.a2 esmalst mcerpbratsaasisval forimsof the

alam%Oéa%gg?% iéQJf%Fsu%uefXSJ: of 1@ 180 f1*165§ d%J ﬁ%ee%g]sn of the

Palarmstates can a erna
displayo¥fethatshotvs ejaleri dlyat afay awot bendfer lvali levtiwf tny:p@tanée zdlis therefore

. by >an cr e eptively
e U5 PR, 55 SR ASRLDNE o e
relatiag toea;dggyb@cﬂddncttoh of plmppms 8007 hus| @hen2he piggyblacloinfusion has been
compgé)geg n:%rfglgﬁ m]? chan%eti&}la f\gltcrpeé) E}/e}%'?(? tﬁ% é)%gn@ggr%ter_.ﬁr& %]arm state is

rSual Form o
activatapmahsfoans»(: areaiets moshowh ot e scktemhmyn B&.Bhat shows an

rt that ,my_not jg
P SRS PR & 750 @@%ﬂfzed EES & !hgtsec "gpfﬁ"&ség% FIG. 4
depldtsna tshlemsbtxaofphe displag 68ﬁetgat\,sebw£ mala]eﬁdha mal bdaCk high level of
. feature.relating to.a a%funcu nofth
mpog et RO PRETHRA) DAL APTLEh b b, § hlhne of
the pemmab ahsfdilaiwdident pLisepyied) divee khlhﬁiSy &Mdtﬁ&ledseewmarﬂ; state is
ry . rate, a firs tate i.s activated
sctiviRE 5 FFBRehan 2 BRSCiETeHaNATort: G UL Fieh 4 case,
an auditdz aldm MSy Ao BXNAEERDEtated into me Slldﬂlll sthioaswaf. the alarm 60
|nIthe .second al arm state, ﬁ\
n certain mstances, 1t may be desirable to allow a user to program certain events to be
associated with a particular alarm state. Preferably such programming is done by personnel
authorized by a health care facility so that it can be in accordance with facility policy and

procedures. In a particular embodiment, the second alarm state may be programmed to only

be operational with a particular fluid, such as a particular drug. The alarm states can also be
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depi cts a screenshot of the display 86 that shows an
alert that may be of a high level of inportance and is
wo beseisoee cat egori zed as a second al ar m st at epC1/0S100$/613283
exanpl e, a channel of the punp 80 has failed and is
out of service. Since this may be critical, a second
alarmstate is activated in the formshown on the
screenshot in FIG 4. 1t i% understood that in such a

progrfRBeL o dPHFLY e TuEra i TR o S ePREF BRRELRE jdeRipron
of a ph@icalesiiuvidbheng n @bdcinedaalatsigor data fablegoalibrarss ﬁr&hdhtlﬁg/ﬁdﬂérﬂia]
to be asso |ate W th a partic Iar Iarm stat e.
dmg’ﬁ're’éaf;té?"ébﬁa? & SCIF b’i’%&\t’é’ aﬁ?gociaé ‘b?/‘mb%r sonnel
auks Iamwm@dmbys acdvedihg to maher dspet bi mynﬁ/emtdhame lafar ayktéa‘esz
in acgél gﬁ @%E%@C'm olicy and procegures
and assogyaied plagp Foleimei=Tile 0““{ 9‘&% &Pl FOHTeRs Of ?‘@Cﬁ%&;‘?%%wh
that trwammmad 5 QarDbY Wilib&l WpBEsaekeMal sovictd) 18 s 4 daSd)hiRlextenal

fluid, such as a particular dru The al arm states can
Soum%.%émfedP%gVPaWrPéd'S%OﬁwieHd‘P@ébfetr MEPtPRRBIEISE 19 Rermonitored. For

examﬁllew@mné mohiforH & PulsdBafLREMLPbe EdhBedtdrrg e dlé‘rﬁ:tdyg&n%fz to
particular fluid having an associated alarm or data

aHOth@Bw@@t pArapeteres &f fhese davifico 2pf RYenborelhng i the tiggfment parameters

of thés@&@vﬁ&g ttb B0 ssoGAE WEh BleQlaB slafks Bf R AR sAIGH @Q afnesqch cases,
As shown in FIG 5, according t

there ammbh eqveaigg@@valé*ﬁwm@r sonyeen thapniilize e %msystslysﬁ@é@rp@zxde an

effec%%@ﬁ%f%&'a%ﬁd alarm 60 can be linked to one or nore
external sources or devices 100, such that the alarm

sf@tsew@m HEnS. mecadipg fozystiaripther hspse of she érveations thgrataes system
52 m V% b? gx‘:gbn‘?xnm%m W aﬁ?%%&ﬁﬁ?ﬂheﬁ&%r S{rg% 196 \h G v}%{nmg gf an

assocuate e treatnent parane
alammgate signado Fayexesahgdvice o shtemt Foatxampisn |theo¢xt¢malaystem 150

may {BglaZ%nG‘)i(]Hgg ts@&e%ycglgpu?eq ﬁcéoﬁglf hg)nese g%ﬂrmtg' %ﬁé %%oggted

ow treat nent rams vices
informatimt suchek dtei asgpctat;edtehelti treatibene pirapeler deties, spatm‘nt tdemtfeation,

or the el 5 roxﬁtgdt ?ﬁq'cée 91 zwlangthélnﬁmg @ T}})%%Zta?an qf a}ssl;]s ant

r‘ M sys cases S E\FE
(PDAexpagmn azhrekbm/e maﬁ devices mmkcssselbpim]e ot cdmmmutdtm o the m:e Such

stem 52 1 de an tive rrul state alarm
an arr@égenhc expan@s#l?eé%%g xveness OF a mgﬁl s(tate alarin E ste{rher aspect of
t Heis m\dentqodnhattthnealahxalsymaxy§2 emﬁs@onmgbldom BIvariety of different

catl
me‘hg‘?ﬁ ow r

qu&%%e&ystgﬁ] can%% a%méh §1 {gﬁgxrs? fl%lgtlﬁtgiesg]cxgleg w1tR an
alame ¥dcalatial wtimﬁhase alarns Yisst € fArst btate adangetend dthe aenésefiml above.
a centralized server por.co
The S Tt 1o STCURY LR SIRVH VR Iob e i 6 AR Rl escataton.
The $)@tfeﬁfm9dah Gﬁhheﬁ be ket aschitha lﬁs@gmtﬁtalfedarﬁm £t puihp e&tr:ﬂiﬁéktto run.
ter, vi ce, pati.e identification, or the
How Y%é"“ Ftipd a ﬁ’UHf’é‘H’ ‘{3‘H’pdf %@chﬂ‘g\rl ces, such as anot her
C OFTIBU b @fscloes Rk Beawbak didigghind 6l yet Sivittsek aﬁiact(o?lims) alarRBgEem 52 of
Wi r el ess  e- nai W.re| ess teI hone or

the pé‘i?ﬁ’f’rﬂ?]‘feeté‘i“brln th,s e{nﬁ%& PF’F{ the & system mcorporatcs a customizable -

near-end alert/alarm having a “snooze” feature 200, snooze element or delay element. This
aspect allows a user to define or enable a second event 202 relative to a first event 204 or
relative to when a caregiver addresses the first event 204. For example, the snooze feature

204 may define or enable the second event 202 in terms of: expiration of an amount of time
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an arrangenent expands the effectiveness of a
multi-state alarmsystem It is understood that the
w@ab@smsyst em 52 i s custom zable in a variety BET/US2005/013283
di fferent nethods. For exanple, the system 52 can be
set such that a first drug is associated with an alarm
escal ation wherein the alarmhas a first state and a
second state as descri bed%above. The system52 is aI so
set such that a second drug i.s not associated w t
relativg|teypithepthe firsh £7e9h20474 éth%faé?ﬁ’SeZ addipsses ip¢ Hist evsat @ér reaching

a vallﬁl'kgha {ri@hert DafARiRref Fd14tive 3 cARR IR first BEnPUOD of GREA BUBR giver
to run. However, with critical alarnms, the punp is

addresspythe disstrevent 2045 orgnyiodiel bee of datadRtoRRRtoR. o RAIFBRIETIhat may
chang¥ $d1atRRAQ% Bifer ﬁégﬁﬁtevgft 2@47@1' \ﬁlle%rama?e\éﬁ;eleﬁﬂdge%se@fthct 8t event 204.

present 1 nvention. hi s enmbodi nent, the al arm
Whengthe se@mds@entnz%ros@mtaéscoad elasn swicz 08 iagizaied @herein the second
alarm‘f”s}a(?er £d6% ﬁirsgg q flrs‘f" QJQHE ateb@@%%@a@@ th‘ctﬁkoﬁ’x%?evem 204.
enment or ay enent . I's aspect allows a user to

The soedze fratuwe 2@hmby ke eonfgeredh @Cb\&@ﬁ addi@gnal eNentsi2k0 nay by thereafter
definéd gﬁc'c% ag%gﬂ{eﬁégﬁ‘ni t?é %chlﬁlcl:%!tu*g%atg 2 eorll agdaifiGaf g]'a}éﬁ Ktates 212 that

esSes or exanple € snhooze
arealfas;teumelﬁcﬁxbcmalyledefi ne or enable the second event 202

U\S eq?rf?r@ré) %CHSS(?%< EbOrVat lll'l %QCOO 326 nWﬁHg%‘tﬂc&f é)’l‘lbo Séﬂ%t d‘lv gecond

|rs even 4" 0or
evemaﬂd kaskadefihddebyf dnr sioustud tilme2Dat hay @@nbd ngceahe/ﬁisudamf state 208

eat.ne ve to.e t event.
has bigp eyt ot BPE i by i catBiodh X vl dohdrR neSiline
the sfdozéfdatupé DED, vaeh@éar@a\teaadcnrss‘sesr ﬂliatfirﬁlna,larﬁ]r smarzaxcahe rsnooze
thg%ﬁ}/cha erelat &1 agethert efl[} ven ¢
reanoie? 9, B 4 CRPOGTOBY B BSTEE CHETR | Pato el R Gtester o
acknW]@r!Eehﬁbﬁﬁx‘éﬁ@@ﬁt@O@Wﬂefﬁ@ ZheQecdnd e verd ZGE mdnsaifarmc&teahﬁed
206.1s activ dvvner in the secaq rmstate 2

amoyg} %%‘EW&‘BF"‘@“‘F “é{e ¢ F’ thg Orspevep 02(‘3’ en,thg B%TF%W%’& dressed
the fi ﬂk‘;dt t¥ent 1fzm fé. @Sﬁoo@&ﬁiﬁrva?@ﬂft dWhen taamlwﬁe feaaiewggé&&ﬁm?/by the
e conti gur uc t t. a onal. events \' e
caregi Yeby By rspeond &iﬁ%ﬁ@fc 25§eﬁ eag%fcﬁ%ﬂ th e PHEC 200 gn gt by a
pred@érhntd S¥affe€or2fBprogmalddlidhiaOdiékd ah ar fitSbig! as b2 1ded Braéred or

are all respectively di scemab] e. aIr dlscu%sed
obtaiged, giethe "ﬁ“ca‘tf CASH YRR é’f et Woazepfsm € BerFFéﬁt the spRoze

inter?@ QR0 L8 Ntk pidddidn GNP ShodeS intdhal chtameadmmt al8in B@206 is
that has expired since the first alarmstate 208 has

activpig@n Tam%% &atugg £9fbmey beroryisardrsueh gt Bgﬂltaoneb?‘@gis\?ép and

assodifled® sARLATREVAS BRG thel HGOIRP dfidedDyt RhENRATRidnESH ME Rnooze
200, when the caregiver addresses the first alarm

featusq 230e Thg gecopd alagm gate 206,05 1% & OO 2gdiHonsb Alpme pish 2 ke &y be

asso&lﬁtz@whﬂﬁle@a@ﬁi‘ﬁbﬁ'ﬂ%&e@lwﬁg to allow the caregiver to
acknowl edge the first event 204 and define the second

evaAntmepponednaboes, g b Paticyare elabedifeMe theatioorst featurg joppnooze
nf\%ﬁtg ﬁle y 'dehifd \h\éeser:&deé\xeﬁeﬁmt B tdrink S £YRA%erdedOValue of a

caregi ver addr essed
treatment parameter relative to the first event 204 or when a caregiver addresses the first event
204. In a specific example of this particular embodiment, the treatment parameter may be
related 1o the volume of an infusion of a medicament, such as a fluid, to a patient. The first
event 204 may be defined in terms of a predetermined volume level value or in terms of units

of time remaining until a predetermined volume level value is reached during treatment of the
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the first event 204, i.e. a snooze interval 214. Wen
the snooze feature 200 is activated by the caregiver,
wo bsaesvend al arm state 206 i s enabl ed and t hepGBUSIVAS/013283
event 202 is set by a predeterm ned val ue or
preprogramred data stored in a nmenory, or by data
entered or obtained at the tine of activation of the
snooze feature 200, which F%presents t he snooze
- 2 I f, ot 00z
panéf Eﬁfrn;{ﬁéaons c]avg}c])errl1 i ﬁ%‘r%n%@t a? té)EC%E%a h éhe:l% ! a\li/] egate flbff?és ac“vated
the egrpgyeemp e adtiyete RGO fedtae 2ehwihgphrdegttivateditht fiat alarm state 208.

I o R B b Ao RG] PGPSR Gl B Torneipaens

202 gnt@mzseoffa@acqmerom lev'EhEalmomiemdrm,rdﬂmsteﬁhﬁonQﬁs oPlimOBRil a

r St at es e assocl at ed
voisle ] RuBER s et dyels BT S masehEy i B8 Patbgis vaue
assotiated withrthe &Buérﬂrevatrbomsn‘ea’ched tegeno akem kRRI206 @& Rfivated. The

sn l.ement. 200 define the second event 202 in
snoc{zcé? urgfzog nbaryela’-:efcgllf ﬁ}nﬁg du%}hateacgiftlogalt ¢vents ddftmay be thereafter
deﬁmr‘b@rfmtler adtivhiadn of €hel sRod78 €eahiiré 360. EMHERECORD Halh st Q06 Br one or
mor&ﬁ ler addresses the first event 204. In a specifi

Yy fates Zar PREBE asocatgsowithibete addiignal ceats ARt When

the mfrﬂdmbﬁﬁmﬂ&yls gateloahebolife i@ iNRLiBBpphtafn, t'h@tz%%ls%n act
of _a medi cament, such as a fluid, to a patient.

as npjifications, nipe SpALiNerhHe BRHFHEPOM ip diisetonguesiment has becn

reacRéce A BbBAdHiDE BefbR) hBRNH QY Gh HALBE i Al Q)egreernﬁs afdft gr%\/tdlgs the
of time remaining until a predetern ned volune |

caregiypr B jORPrBAKh B Rif infrgruptieainriberepye inw irsgsheliapges ibyhe rate of
infulibd, U s oYREndeb Bhat na§ladRY QN 22 trgﬁﬁ;%t Sof3hd! Jtilggt To av01d

first alarmstate 208 is activated ecareg ver
suchyeqcpiyences. thecasatysy eanfusa thertsnder nvcffc@nordgaﬂdxefmaﬂesnu béthe
infulibf B préfaR 41 i re@oni:l A b £xARp! e, activation of
the snooze feature 2 f fi ne or enable the
s e EbhBRraga empodiment, lhe F‘hﬁn eifstemn Fais Gm‘dmmrumem witleh computer
Wk 980 Bf h%@ﬂ@ 1 wh G B, Untl
ne a vol unreal evel U(te)ofosmr%ea%h{ﬁg] %meNv t?h ‘tre dev’ PRt ?ys{ems
222 d‘ﬂ:;;h‘éa; ﬁmll%nz;uvm emembralimpent t foreNaspley ab%mna@smmheatalexdity can
be aWd & SE6R econd_al ar
Cistate 288 i S actoﬁ%g{]]tédggﬁwg%éeﬂ%%ggm?“% u:rg%nst ﬁ‘g dk%
can pp prepgfad i éhavoirhan metdqupmqmaltheemamtos t&c‘rﬁpymﬁyhdomem The
lantn ggﬁfgzeg dg on of the snooze
. thre 260 : h%egle@%erclg & a‘?‘?ﬁzag at’ ea%%g wiieleggomypunication,
Wlh@ﬂ@lf&dﬁd |Srst<mn al4 wlaliownfert wtiess c@ﬁ@ql opaynsivg tlessyaerh at @drm state

dupW.ath B{‘rgo?n?lc:ﬂgg vf fh?\ntgl: figll%eﬂ(‘} %Yl %4% agé.lui)rh%t}{fe %{n{les%tem 52

can ap phlnzcétfwronifusmrhef BrdcHTEnts 20ntaisdd ia Flekidlel ap < 3frin@BSorts@mi-rigid

C t uIar 0 in the infusion
confelbrs® RS AntEL rliBloof WBRIHS AR SisPT Eham STt ah gh &g Geviee

sucheaschngfifugion purfipshiown jin the &i gua:s lﬂle&!ﬁo énslhanahed Hevide! Qﬂdrﬁqﬁagm g

yer the opportunity to avoid interruption in
Sys‘% gf%g{}#‘g‘lﬁ%‘ﬁ?%s@%&hges in the rate of

It should be appreciated that the snooze feature 200 can be implemented in numerous

applications in accordance with the principles of the present invention, and as disclosed in the
configurations shown in FIGS. 1-5 and 8. For purposes of exemplification of a particular

application of this feature and/or one or more other aspects of the present invention, the
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i nfusi on, or other occurrences that may adversely
affect treatnent of the patient. To avoid such

woomaniseees, the caregiver can use the tinme afdBUS2005/013283

notification and before the end of the infusion to
prepare and set-up a new container or infusion kit. In
a particular enbodinent, the alarmsystem52 is in
communi cation with a conputer network 220 of a
heal t hcare facility to allow conmuni cati on with other
fol]owlﬁg exesplois psovéded aBd @2@invaspelais therdoé afeadiehﬂatxg/a]lyh]ﬂusﬁaledﬁnéﬁG.
ROl o A s BT S B LOGh S o e
prmcEpJ/fE rof Q]emsérh&ﬁveﬂlldiﬂﬂd clnildaiinme wag e tonsirdedao hdﬁuge sape &fahe

r.e avoid an interruption in the
PreseFHf‘%mB‘i’wtottH% %%E gg”sc‘ﬁlé"cﬁlﬁf f’@ﬂ\d "The al arm syst em 52
can al so be in direct &XmwMRLEati on, including
W|re €SS co ni cation, V\nthadewc r ste
D OISR IO B AP i PGS ifer B (oY P having o
snooZd f@ﬁtmeslsaﬁﬁprdbilﬂéd foRhiedn cOrineftii withCatih@EioWptmp Bsedh@ deliver a

devi ce gr. system 224. éjn addij ti on the al arm system 52
medigameng gr HP‘PI‘P 2guenb ¥ia ipfugien-o A he plam gystehe:fl s aswhipled Al the

And L&XbOIRoRBERed MY hB PRMpObr & 8BPardté @b BNERIRL ich
pumlb nl s furt hefb%under st oogﬁt Ilw)atr t hgis al arm %yst e}?hCSQ Scanas :

perscwelc digitalnasgistaph (RIMAL AT PERer Pertalle isomButing flevicgs iaoppeingniystem,
monBeHIRRydtdn L@l BUA@Snethbk, & Qerﬁn’Iﬁe n@a&l@mmw@yﬁeﬁﬁzso%

nurse paglng SyStGﬁ]Of a cen ral nDnltorlng systen1
be cusionizebltdo dppreaifir aireg infsign whereionibe seodzedfetipee Q@oalmﬁ for

notitiidr W8 AR Beford Hﬁ%ﬁ&’Uﬁhé‘&lﬁlsio%a%@Hélficgncﬁﬁ?&rtg@f%ﬁﬁ of a
the principles of the present inventlon as

first aiddar| aoxseandiatermistatecrifand 3P @ ol ton slai sxatei 20Fwish can 5 audible,
v1sue§ orFt%Eh PH BRS e?%mﬁlf $§ %ﬂprl] s{a{eg gJ} Qha %6 ﬁotﬁ?mel c%}égﬁfﬁr that the

I cation o eature an or one or nore
mfump\exmlge wiaining pillssemieadhm/predetepmined Mafio(Whidhi in gere xmisl aase,

A 50 01 B SRRl 'S0 oo, s
as bylmgieing amew fhlhhttontamesanéxmtﬁhg thies'0kune tobe irrlﬁusgd yo#sipbinp. This
prevgrRP 1he (i"r‘%‘l:]élgrpé'%fg dﬁ 6)81 é% I Il’]o%ep fate thgt co %S ntial né%dver?ely af{ect the

nventi on
paudnhehmxmgearmb status. pr esent | nventl on to the details of

hj s | [ |
t in n%] A tameé gtﬁ S Péﬂ s detin edLbS' i he uffhglg'n %G}r i <|: ge%gg%g a first

e, a custom za arm sy
valuh av pagmetesKpwhieh fcaabmpxepragrﬁmmd,mrogrmdmdd ﬁtothe paiet ofrcare for a

specﬁg a‘P ec{%u%{]on\/\sﬁ}lél{]?s?ﬁ? H‘neri% epg'ft vxg/ Ia%l 1d|exht ﬁ:gﬁ?(l)&horedﬁq élssomated
withad HheTses Yo tconiner) sich BBttt ed)eWKHEI brethp Uikp; ebtdinedafifom an
cxe 9L MBS Bl o LI PUTR P02 ISRREELE NS00
extefiah@lireg Ofd kb eork 0sANat iR JordBa/lilee Al@maagiy) theSitftle@dhit 260 can be
defined by a value or parameter representing an amount of time remaining before the end of
the infusion (for example, the number of minutes remaining before the end of the infusion).
The value associated with the first event 260 can be a component of a predetermined drug
specific profile associated with a container of a specific drug or line set type. A second event

262 is also defined by the infusion volume reaching a second value or parameter Y, which can
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nmonitoring system or other device, network, or
system The near-end al arm system 250 can be
weamsamsozabl e to a specific drug infusion wheredmusives/o13283
snooze feature 252 allows for notification to the
caregi ver before the end of the infusion. The
notification is in the forgpnof a first and/or a second
alarm state 254 and 256 of the alarm system 250, which

be pR)?fbrIQ@edaMdb@kiﬁed Vi Sitdths fRRioRQb Nhat|dF hbifEstedahiEpke, 1ft deired,
armstates 254 and 256 notify the careglver that the

additjonpl e dsfiBpd eresrefTeri2RES RAY PSS RFcRTOSTaRERd

PrRESEBE Al edue/REUBach¥aE R g iFud &, thelffistlalling sGRSB4 is activated,
al t hough ot her values are pOSSIbkﬁ? so that the

therebhme@fw@rthe &Weglé@rpoﬁ'éf first valee Aofquid sepfese, S0smpbnyteg gempyining
befoﬂaa&%ig o use f,k:ué,g?]cq%aaa&gfveaeg] bRA Slctiv g e §hos D WiRire.

Vi a e punp. This prevents the infusion
Acti¥ationrpiithe pviong) feprea2 J2o0idhe Alamesystat25e aliows e swand eyent 262 to

be s@ RIS L X {&Irﬁ 36 thal UonPBLARAL: Sr e WL DR zgzt,q.te.q%he ihfbsion
exanﬁ event 260 1s defined t he

volumn _fmshlmm thesbaongd valga ¥hihagecand plamn stolg|20@ lScﬁctlpfm(htnétH@ler Wotify

the AILEH, GRY ?ﬁeﬁéfﬁﬁb%aigﬁm,s BASTANTEL 2 il BScfbR'rroR the
care g f

speci usi on such as at
first labdaisdm;; Z@btoaemnad that aheacraragd\@nwilﬂ ibe apiifaad ofrthelatcand event 254,

espelBEEL AR, Mol B0l BRTRAE S pRUEMAD, e snooze
process fce batontiavddcfor eshoh tmsaddmh:anh eveatsd Id e\pameuler erobdagnent with

ext er nal de ice: b e ternal our ce
oty TORPURES v i, b Rag Stlet 257 s e {eBf, AL e 254
comphises b eschlading alarn? Gt esalatee acl &fel wa»anhdayaha: coaluue value) decreases

ramet er presenting an a me rena g
frony B Seng nalE T TRRL e Srp e Bt £ of ERefHE ol or ime)
Depéridifpasn thé type olidlasm, E}el’é&lam:mgcdlﬁf b ia thdfere bﬁarofncxtem in volume

i nf usi.on The val e assocli at e t he rst ey
a chiygig Mo e e o LS BEIEEE o YA gLnEssniicel e e THE Rlivation
of, ¥ P&hbidgdeGn Rphaiah&@ 6fs seCirahdel visidl indicabdf) toriame orinalion thereof.
specific dru% or, line set t ge. A secopnd .event 262 is
ThisFSeAgB FT9es M alaRe Ipsorercitest G&baﬂ@e‘e‘éga‘ﬁ?mm& thag Ly gvents

and ¥&béi e OLlapRERER U Bfe aYarmWhdtah 52 asehpe agﬁcaangqunsmg any of the
obtained in simlar fashlo to that. of | ue

discgrnale ajggs jdesegbed, abAve) BHEFP LIS dPT A Slsvtfrc{s@‘g% ety in
cnn&ﬂhﬁ@ﬁmﬂMMa@E§o be progranmed. Wen the first value X

i s_reached duruﬁ% i nfusi on, the flrai al.arm st at e. 254

i s Im @t pateuar, eabadineanl, e tAa W§iemh&SQ dF dyicommunippiion with a
con’fphfc?ﬁct\w&lklﬁo)&f Me@]tﬂcﬁﬂrfﬁ‘cs ?tto Bov St eSicARABi dlkkr systems

bef ore conpletion of the infusion. The caregiver can
272¢wtin the dacilgy - In wish am swbesdiment ioF examrle, p\pARTIEY of the fasility can

be abRAGEEIT SRl Eof 2R ook R 1R e B @Mew 2Bnt@inb Sl ] drug
second évent 262 to be set within the system so that

can bp pifPBRE TR TR @V an Intermptasyin thevrifsiontharapy ofdhe patige.

| nfl QRp (OB HEGIER Systehf 58 aCBRRianas Hl@rt&i thht"evolume to be
- second alarmstate 262 is activated to further notify
infused will soon be zero so the clinician can respond to the alert, set up a new container and

reset the volume to be infused. This prevents an infusion from dropping to an unwanted or
undesirable lower rate and also prevents an interruption of therapy. The delay or snooze

feature is completely customizable wherein the alarm system 52 can be configured as desired.
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the caregiver. In a preferred enbodi nent, the second
alarmstate 262 is discernable fromthe first alarm

wease1980 to ensure that the caregiver wll DbECT/US2005/013283
notified of the second event 254, especially in
critical applications. If additional events have been
programmed, the snooze prqcess can be continued for
each of the additional evéhts. In a particul ar

CFR% Tl Yl SV O AT L o 05 o
generaloNgdsi gsetsd avith elgcrafeatncnguradrar3Fi e fih¢ alemw systemedSlds sinhilar to the
erne S A, o ol 50, LRI, P
elemdh€ 6f BRE0 ﬂg:tmehmu(am systarm@lEMB))a@endu nlp o préferadyepdodifnent,
the N{Iﬂ\é# glgglgntelﬁg S@Q%hrgg ﬁhs un %rstoocll,rl])ﬁag\{eerft%t%e é nﬁ) could be any .
type Qﬂ"lﬂﬁ:ﬁgabld'plﬁﬁlﬁntlﬂd]ﬁg ’[llﬁhps(]fncfohaﬁmﬁl’lm}plasﬁc bﬂmh&rwrse mahlllfectured

activation change in a
on b s<ples o OB Byt AV Wty EAARTSLEG 1o 1 REDEgen with o
mediddtiof REGAY adybtem, @mezﬂelssae@@ﬁatai SWthbige |ramn¢m nahed! 300. The

enbodi ment s havi ng WO assoc te
systeg) Hi0ngegeralp inclugpsed %@F%C@V éiﬁ 25%’%3 ’ﬁg&é 3 Shich
may Hﬁ\gzed?lt asédéfatdacoRRNIcP B30, A8 abinEiRABe] EneadeeBizﬁ a(iaﬁtﬁxlhbl’aﬁﬁ The
above) near-end al ert/alarmfor a desi gn

a
systear) H0% may alsp takeithq foam qf 7Y Sf GiF WHEMS S ditoged Hcommonty-
owndPULS Cpliath  SpivesliERbmbdrnf0/@dossm eNifle@NtRfioh SSys®m,” which
communi cation with a conputer network 270 of the
appliqatigntihearassly meprporediby efp1epsk e6ihuni cation with ot her
SYPhEM it afet 318 §s ddntaliRr Lidfiby dotiie cdnfaifeylQB d@&ribed above. In one
enbodi ment,. for exanple, a pharmacy of the facility
prefayeed cybodimenhahe eaptaingr Adt i 3 Q@UBIP b3g @dgtedyigrconigin ¢ H@dlcamn
suched\é %r}ltle%l eh @ tnedicRehi§ Ok S daBhistetioh i Skt B4 Qrsﬂﬂl]a@m 198 set
Intime to avoid an interruption in
14 desmbscil @bp\teh eFhepljneofet Bhé insiidew Attubing hpving, epe ﬁ@hﬁw&edoto or
othe\r/\lc;)1 ?euﬁg:%{nglu%%%o%r%ﬁ?t e @orﬁlﬁe? hed % dnSthéd 56 thg\gné Radtheter or other

I nfuse soon be zero so
devicd foncomnnicaion wétb prmatied. t he al ert, set up a new
CONLILARE A 6 BRELs, LRMHOLYIR 59 oy pefAbHS8Cheialivin he tine
préVents an infusion from op& ng to an “unwant ed or
set Ghﬁes'll'heamm\/llsopmp 342 emain dhe agonpectdetce thes ligh set 314 in varous

conﬁ&urzﬁxon%I pf"lr arg ]e t @W%F%%W h&RE ar ﬂﬁ&?%nfﬁ@taw & out]et

om za erein the m system 5
portc20 vbrereumhé WM& Qmas 3t icomdctEd @ angnishpsgiatapatieneef the lme set

odi t of .an .
314, :}Sg%r{i ingly: 2 Bty g §L¥e§e|¥ gﬁﬁ{?egrtn&tt@ﬁ tonthg ?h?{el ort and a portion of
the Dhedt al4 BiBnneIlhe taathe putes port 828 Bhein shesMEMSapunipo3 2hgoperably

nmbadi d bed ab I .
con s BB S5 RS S AUk b 2L

osa el enen
frdrﬁklﬁ&bﬁt@mamlﬁamme@huesyst em (I\/EI\/S) el ement. In one

i HSbisi By dF « e e
all
"t Hecbisie dboup fomayds : MIRs SpRES Lo Ens I R icany
etched in silicon. It is further understood that MEMS may also describe other types of micro
electromechanical system devices such as devices that are micro-molded in plastic. Thus,
MEMS devices may include devices etched in silicon, molded in plastic or otherwise

fabricated on a small scale.



type of disposabl e punp including punps m cro-nol ded
in plastic or otherwi se manufactured on a small scale.
w@0oshses in FIG 6, alarmsystem 352 may be uBedUS1005/013283

conjunction with a nedication delivery system

generally designated with the reference nuneral 300.

The system 100 generally includes a nedical device

312, preferably a MEMS puH‘p 312, which may have an

associ ated controll.er i i 81 rafi ' .

ey el pE Rl ppghay e B8 AELRRgRLrdb, PR LlIEB0ss
operatl P Estbakted@mith offe MEMS pobeAE2. sThehcoawolhr $30 owe goinmunicate with

co nl ed U.S. Patent, Appli ' N .
o QTR GGk 2, MR E s o b
utilizegﬁﬂ{e}dixathﬁwmm SRy eszstéx% bepbiepat mteetie byntradieed¥hcWhile the
erein.. The cont ai ner is a contai . L
5 conmalfe 3g0is aPreR et apeEys saeaisty ¥ hE ikl EphBinkR. i i

under 680 A TR dontréINg 38@mb pbd@legAl Gith theaEMS puimp81bag
adapted to contain a di cat

( |, 0 uch as a I cament
o Sinateg focthe ARFUIFIAN bEE: AEIFATHPLEH D PR TOTE ‘ﬁ%a’?ﬁs‘ﬁé‘ 352.
The aBiisy@Em 388 obérA@s $h tdcEh@oNdri O dnahov@peritien With eheSMEMS
314 includes a tubing having one egd @ﬁgnect eq t.%tgr
pumpdi Be it Bgherinderanethibatibs BATIEEE™ doé CRYALa M 318 Unjp™P
10 312. #OLNRH sRRGh BEYisREstemEzab10 8iehaPincRUO 8t ofldy if€urésosf the alarm
communi cation with the patient. As furt heé sho

L in ..
systerP} ievigusly frscriieNis Thumps drigribed, dRaLyeRss apsinstpdsmefivle
alarmt dfed thRASre G cetble 1816 oNEMBHRH MPh S AdmiTBéche3 200 Mt el clude

to the Iine set 314 in various configurations. For
the neaxempilert/alpivefepmpSs dipgpssal®ory have an inlet port 320

and: 0 Lh&lst AR ha 32 &liBEdid BE phEMBiveRidonIhf ihdrporate
connected at an iInternmedi ate portion of the |ine set,
15 safetsoftware Gihe dafpiyl spftware prosepplnolegenerping hape falupe dams jwerein the
con t | Q)8 RedPv P he@tarhdi® thibdl th
pomiE 3P0 3! LrhEre QnfhioR i ANG Al oP sichat INbLA e
pumgt. h¥ al@ENBofserars/r8IP dosfigipetiondmay dasniBized d Feroexapgle; pih goftware
e : RRE ok Y11 SHRRE 1R be Gt B P TBNSE Zrom th
may E%\{ﬁm%%?rﬁn ﬁg &l%gEf}%g(?holtr ﬁ](]egcont glhﬁgrb e316th ot hg&pat [ enrto.m ) °
pumpisead] Ercarkigiod, alt $oétwarermpaydiedoeniad dibofgha v knadpyith e exception
VEMNS .devi VDj iy silicon. It is
20 of thy Fpepific s afﬁtﬁggef}‘g{rggédxgkgiﬁ!amg g&ggpg%agb descri be ot her
t yipelsoudd berinolestadahat tominytngion cedy byembedied év phersspgeiip forms
.. as devices that al i ' ' di
wit G AES ot O P8 G T R ilcd el E Thi G Eiodiments,
therefidrt Cheeltol e cphsaidirédcinall ropbry Nvgmtifabd noatesigichye. andstip jnvention
. scale.As discussed.. t system 300 nmay further use the
15 “O&Qﬁ?ﬁ'&?‘fc@?" %5@‘.%3 lveé'g]%{e?%l ler 330 is operably

associated with the MEMS punp 312. The controller 330
may conmuni cate with
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the MEMS punp 312 via a wirel ess connection.
Alternatively, a hard connection may be utilized
wobmseisn2g he MEMS punp 312 may be pl ugged i nt or¢®S2005/013283
controller 330. Wile the controller 330 is shown as a
separate conponent in one preferred enbodinent, it is
understood that the controller 330 may be integral
with the MEMS punp 312. Sihgilar to the discussion
_above, the controller 330 incorporates the alarm
- system 352. The al arm s¢EAIMS352 operates with the
controller 330 and in cooperation with the MEMS punp
312. It is further understood that the alarm system
What3sdlaimedlisd be integral with the punp 312. The alarm
system 352 is custom zable and may include all of the
features of the alarm systens previously described.
1.  Thusalarassydescfor revedidah purap assoriayd tvatin BEZerimaya mBditdisiat to a
. l.tiple alarmstates that. are discernaple from one
patiefl i Bt ylend] Corciie 13 5 s B k) L. Gof creatment
paranmeesa] the Bl hevihg alfiast mlafre atawer Bsasatedi Wics Hiestl eadnOWRatink o 1he at
]eastfouré%?r understt ood thatgg punp utilized in the present
PP BHETEN PRIRELeT 200 ARt 1 mrsils 2ssasiatodh it apreond syentythe
secorflaldnindtae: digetalahbs o figenamaidtlg basic failure alarns
wherein the punp would assune a fail safe condition
such as no free flow of nedi canent through the punp.

2. VarkeQUsmssfkwasted fmnD WiRidih G skbNsveiB1RE tHlthd biZRSt one
For exanple, all software nay be | ocated on the punp
treatigent garageter, | | sof tware may be | ocated off of, or renote
fromthe punp head. In addition, all software may be
| ocated of f of the punp head with the exception of the

spg€i A syt f Simwkr Bheeinntie| seendeereainraldies fsuaptreatment
para @@ @iffdrént HOAUhCat BQsibnd e SR atiRtert NE I Nvention may
be enbodi ed in other specific forns without departing
fromthe spirit or central characteristics thereof.
4. Thghe RIS 8 Pdters BPASIKE Mtkreid (e sEoRE @venf"fsedeﬁﬁ’eélQﬁ' expiration of an
considered in all respects illustrative an ot
amounpeftimecmeasured fpm oceisTenepafithe fimt dventnot to be limited to
the details given herein. CLAIMS What is clained is: 1.
An al arm system for a nedical punp associated with
5. defhewkan ystem pedtisahevhereinothe sesand event is défined baiame sytiinegom
a valded T clatdd ¥ thdhe Eﬂlllc.aa'émn@%gmeﬁltaﬁ?an%&etnh at le.aSt oné
treatnment paraneter, the alarmhaving a first alarm
state associated with a first event relating to the at
I t € , econd alarm .
& o raE S AR AN TRl ROUREE S o200 FuiCRA0S B icavon of »
frequencytagsodiated aithalie farstfalamstdee first al arm st ate.

7. The alarm system of claim 1, wherein the at least one treatment parameter is

associated with the pump.

8. The alarm system of claim 1, wherein the at least one treatment parameter is

associated with a source external to the pump.
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route

1. ¢ EhgralpsmesyBeR shelpiar 16 svhgeeugbe sgeand lpmpstale bayp
is diR&hanOdmiue firthauPdRRed. The alarmof claim 1, wherein

2. The alarmsystemof claim1, wherein the second

event relates to the at | east one treatnent paraneter.
w@2005heso2d ar m system of claim 1, wherein the sBCDOS2005/013283

event relates to a treatnment paraneter different from

the at | east one treatnent paraneter. 4. The alarm

systemof claim1l, wherein the second event is defined

by expiration of an anmountjgof time neasured from

occurrence of the first event. 5. The al arm system of

9. ClTemldm ofhdiigi h Wikeeis @aahdmesrgnt assscigted iwigadhbalagm states is

gevi $t i on frO{n a}}val ue associated with the at | east
He? (TS ENERE BAABPer. 6. The al arm system of claim

1, wherein the second alarmstate is an escal ati on of

a freguency associated with the first, alarmstate. 7.
10. Thjté“eé ﬁ?’%%?é Bl drefeiit ?a]mlPé‘ilq‘S\blf‘he at | east one

treatment paranmeter is associated with the punp. 8.

The al arm system of claim 1, wherein the at |east one
Y:cgumc fevel that

an alarm signal associated with the alarmstates is
routed to a device external to the punp. 10. The alarm

12. SYBitceiA sysled B dai16! GhéteihNBe 3tRhANalabmakid Bhea tdnb- that is

The al arm'system of claim 10, wherein the second al arm

discegpahledramthe frsy alagmitattevel that is di scemable fromthe

first alarmstate. 12. The alarm system of cl ai m 10,
wherein the second alarmstate has a tone that is .
13. di Bheetlatyl sostemefclahie 10, wherein therspgosd alagn stp® hayjdregpeaenthat is

discé%@ie%n?fhe%lrs@hwgatemer ein the second al arm state has
a q at

requency t I's discemable fromthe first alarm
state. 14. The alarmsystemof claim1, wherein the
14, &l LIS s}gétéxﬂ%hlai 1,&'@%%951%@%%&@ of claim 14,
wherein the second al arm state has an appearance that
is discemable fromthe first alarmstate. 16. The

15. & ﬁﬁ@%@{;%m& cfak,ginlgj wherdii %{ee;e&nmm's?awﬁaggﬁ aBfarance that

audi onen a visual conponent.

is disdepmabie $rpuittherfinf alainestate. 1, wherein the second event is

associated with a |ifethreatening

16.  The alarm system of claim 1, wherein the alarm has an audible component and a

visual component.

17.  The alarm system of claim 1, wherein the second event is associated with a life-

threatening situation for the patient.

18.  The alarm system of claim 1, wherein the pump is adapted to shut off when the alarm

is in the second alarm state.
19.  The alarm system of claim 1, wherein the events can be set by a user.

20.  The alarm system of claim 1, wherein the second alarm state is only operational with a

particular medicament.
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situation for the patient. 18. The al arm system of
claiml1l, wherein the punp is adapted to shut off when

wo b@msalsaesn is in the second alarm state. 19. TheT/abmn13283

systemof claim1l, wherein the events can be set by a
user. 20. The alarmsystemof claim1l, wherein the
second alarmstate is only operational with a

particul ar nedi canment. 21. 'The al arm system of claim
20, wherein identification of the particul ar

medi canent is adapted to be stored in a nenory

21. a950Glanh SbteM bic1kiRE200 WhBreinddentifiBatRn it MReSastcAMy fRbic@ment is
nmedi cal punp associ ated wi.th delivering a nedi canent

adaptedytoe storgddmp mepqE asposiatrd ) OB pri si ng an al arm
associated with at |east one treatnent paraneter, the
alarm having a first alarmstate associated with a
22. f iAnsalargy sisteny OF atTpasirat purphassetiatpd ydth dsHeering @apeficament to a
patieR 2L TR sy @nRSAE hn2bidh $dtla@d 2R Gk LR oWk Lifkafnent
second event relating to the at |east one treatnent
parangrigratire alarm hetieg 8 Seo aldra salerasciated vdihst Brshpyeat felagng thide at
teast lohé SHeatielf Phehalk: @ selR AR TRy MM whth 3 B8 event
ereint alarmis perceptive to an operator. 24.
relatifnto e at least pae eatmentplaceimetep 2he isendeilam $ate gliscéraabie fromehe
t nt paraneter is associated with a source
ﬁmaéx Zst}%gl to the punp. 25. The alarm of claim 22,
wherein an al arm signal associated with the alarm

2 T ke S SGA BB IE BT e G fu- 20

mMoFor s edr &4 or “del TVEr] ng a
therapeutic fluid to a patient, the alarmsystem

c ri.sin n alarm oci ated w t t |least one .
24, GRS Ae i Thansrat s, [ef TPl apperer
assoGited witlamsbuicezgemabioaegpumpst at e, the first alarm state

indicating a noncritical deviation froman original

val ue of the at |east one operating paraneter, the

25. SeTienslard &ff ¢dhaisi 20, evhdiesiC aimalbine sikha msdobiatel iwitht tha lakaiin states is
and i nd ing a critical deviation fromthe

st atfei tcaé
routegtp 8 dgvice exigmaLiodhe RYMP- ot | east one operati ng
paranmeter. 27. An alarmsystemfor a nedical punp
assocjated with delivering a fluid to a patient in .
26. GoRRELER SiTeH ohe PEU PUP T3 roel Y AcheameLtt HES in Spasint,te
alarrB ¥t GHSpMsink Sh BBim ato@dted Wit ae6t aletPertlidpadmdi&agit alarm

one treatnent paraneter, the alarmhaving a first.
having 3 it Aaimestale aurt p 485084 AR KL% %?egkfsbelé‘ﬁ’? stalg) AtiFper Hnon-

critidal @ev@dtion et aP Bfgihdl @aluEBN the RRIASRING loperdtitfh Farameter, the second
alarm state discernable from the first alarm state and indicating a critical deviation from the

original value of the at least one operating parameter.

27.  An alarm system for a medical pump associated with delivering a fluid to a patient in
connection with treatment of the patient, the alarm system comprising:

an alarm associated with at least one treatment parameter, the alarm having a first
alarm state associated with a first event relating to the at least one treatment parameter, and a -
second alarm state associated with a second event relating to the at least one treatment

parameter, the second alarm state discernable from the first alarm state; and
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second alarm state associated with a second event

relating to the at | east one treatnent paraneter, the
weemonmozd arm st at e di scernabl e fromthe firstpal/as1o05/013283

state; anda snooze el enent that, when activated,

enabl es the second alarmstate to be activated upon

occurrence of the second event. 28. The al arm system

of claim 27, wherein the $econd event is preprogramed

into a menory of the system 29. The al arm system of
c h anave@ Flempptahasi whentsti wisde prpbley distserand glagy rsﬁ’}/ﬁ‘ﬁ?d’eiaﬁ?\(j“ed

d-pei syst emat a point of care of the
upon %ﬁpﬁgﬁ%&‘%s Cl:Iiﬁde al arm system of claim 27, the alarm
further including a third alarm state associated with

afoLng, %Emof cﬁin:cls 27, Rred BE RcIYPEHRM i9PreprogiaMinid into a

wher el n e second event I1s a value associated wth
memdrpef the egtement paraneter. 32. The alarm system of claim
31, wherein the value is a unit of tine. 33. The alarm
system of claim 31, wherein one of the first and
29. sdbeadmakyem cftchiie 27 ourepin the secand exnts progrigumgdantmat hat
escal ates rel atiyve.t in the treatnent
mem‘brérog%ts%ﬁ??m ?Z?.poﬂ\flé)f%l ea‘?%ﬁ%gglgm of claim 31, wherein
the value is related to a vol une paraneter of the
fluid, 35. The. alar f claim3.1 er el | ue
0. | b Siaeh oy iR B AR et forutBEL Bl b o
assocY4ddimeh 4 @uekvenf. fluid is reached during operation of

the punp. 36. A nethod of notification via an alarm
system associated with delivering a fluid to a patient

31, | NTHeQIRAGY IR ofMidith 271 @BdreR ite sofontl beenpBtaivaluk assbiisted with the
nmet hod conprising the steps of: enabling a first alarm
treat @ PAAREChi n t he al arm system enabling a second al arm

state within the alarmsystemthat is discernable from
the first alarmstate; actjvati .the first alarmstate
32. of Therpdargy sysiem §§/§f“€’n:?luﬁaﬂe‘aé‘&%‘fap"gﬁ%%urﬂ'f"fé‘"?ei rst event;
and activating the second alarmstate of the alarm
system upon occurrence of a second event. 37. The
33. el hRRTBISYEPRORTIE: 3 b WPEEOTE SHF st Y sedned SlEp i
com%ﬁsgg LR Rt gtalim kit SdcalgiéeRtativé ol cRarfke RN irvatASMQatadicREl
th the alarmsystem and

34. The alarm system of claim 31, wherein the value is related to a volume parameter of
the fluid.

35.  The alarm of claim 31, wherein the value is a unit of time remaining until a

predetermined volume level of fluid is reached during operation of the pump.

36. A method of notification via an alarm system associated with delivering a fluid to a
patient in connection with treatment of the patient, the method comprising the steps of:
enabling a first alarm state within the alarm system;

enabling a second alarm state within the alarm system that is discemable from the first

alarm state;
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progranmm ng the second event wthin the nmenory
associated with the alarmsystem 38. A nethod of
wmoedosfiispad i on via an al arm system associ at ed wWa¢1US2005/013283
delivering a fluid to a patient in connection with
treatnment of the patient, the nmethod conprising the
steps of: enabling a first alarmstate within the
alarm system activating the first alarmstate of the
al arm system upon occurrence of a first event;
e PRABPYTEGhRl s BT ofrths 5%‘5} S\ URPT OFCHECTSE SF ﬁﬁ%“&/%‘teé‘m
and after activating the first alarmstate, the second
alarm state discernable fromthe first alarm state;
apctivaiing thatecony Alare sttt alaray systemaipen epcurrense of yeppnd
eventSyst em upon occurrence of a second event. 39. A nethod
of notification via an alarm system associated with
delivering a fluid to a patient in connection with
t ﬁﬁ@h}gﬁpﬁ opé]?lm Rl?t}lér%eﬁlpn&nﬁthgg&:m conprising the
steps o Ining a first event; associating a first
alpengrangniag theiirst vent wikin gimgmary wv@mwmhthp Blarm systqm; and
[
PR R DB REF AR BY SN mor PRSREREY MR (BB R
event ; actlvatl ng the first alarmstate of the alarm

Syﬁ od %911??}%&%{&{] ea]z?ltn %Q&Pfa%s&?ﬁi ]98 \bﬁﬂ tdelrx%ﬁgﬁ a ﬂmd to a

activa € secon
pat:emﬁmmmecmun with creatokenttdf éhepatamdhemethed cosprising Qmermph oﬂtj of

claim 39, furt el e SRR, Siing, fhgsteps of: enabling

tﬁ@ab?&s#?&“g]lrag? LR Y %l'ﬁrl%n tﬂﬁe al arm system aft er

aciiivadhg e fiksoelafm stst ofadha ks bysted upioh @comeneechf alfast event;

stat.e disce le from first Iar state. 47].

2 i ing g ey A e Rubiadhe Hii w Refel iRk el
state Vthd fecdndendniBate dﬁcexaalﬂafrbﬁmﬁe. firstdars saitemaﬁcy stem

ngrl Si ng arm as C|1at ed with at | east gne d

traé Wont ﬁ%fr"a?‘@f“@? SatER & &P APRTYTET RO 8T TPRTE AR &Y RT

evenState associated with a first event relating to the at

| east one treatnent paraneter, and a second al arm
state associated with a second event relating to the

39. atA hRasH oPRRIflcitRANVEEMIaldDRIs§1Eh @sociitBEwRE B€liverisd Af1uTd to a
State dlscernablefromtheflélst I rmstate andfe\
patieatjp Gonnectjom ity treptment of (prchaticnt C%H%[Hl"ééhet figps o

se&pRtgalfdievent,at € to be activat ed
associating a first alarm state within the alarm system with the first event;
defining a second event;
associating a second alarm state within the alarm system with the second event;
activating the first alarm state of the alarm system upon occurrence of the first event;
and
activating the second alarm state of the alarm system upon occurrence of the second

event.

40.  The method of claim 39, further comprising the steps of?:
enabling the second alarm state within the alarm system after activating the first alarm

state, the second alarm state discernable from the first alarm state.
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upon occurrence of the second event. 42. A punp
assenbly associated with delivering a nedicanent to a
w@adosemo2Econpri sing a MEMS punp havi ng an al arp@BYS1085013283
havi ng an al arm associated with at |east one treatnent
paraneter, the alarmhaving a first alarmstate
associated with a first event relating to the at | east
one treatnent paraneter, am® a second alarm state
associated with a second event, the second alarm state
di scernable fromthe first alarmstate. 43. The punp
41,85 S@mla%ﬁ) Q)fste‘frl A Dt HNEVRE Risdd R VRN Bé8mént of a patient,
controll'er and the alarmsystemresiding in the
the e sysitdneeomprisgngeont rol | er conmuni cating with the MEMS
Pungy Mk gss}%iﬁtﬁ& W_&%@@&J& RAtmét paAmBéFRh@ 8RS AbYng a first
assoclated wth delivery of a nedicanent to a patien
alago spteiasionigted WS iptavpthielotinggo dlre A 1eaptrAng YISRERPHRATAMELT. and a
sec3hd aa{aar %a@é?%&&%g QViW Ltgeé’?)kd leG trelgﬁlﬁ% td BRUATBBLst one treatment
Bararre"?er, e alarmhaving a first alarmstate
parasses; ittatsecbndiatalm atafeidissernahlefrom tleel first atagmistate; ped at | east
one_treat nent ranet er.. d I :
assperredey i DEb gy B s oRE R deBlo AL 6 be activaed
upbreastirraice of the sdcomidvemar anet er, the second alarm state
di scernable fromthe first alarmstate; and a snooze
el ement that, when activated, enables the second al arm

425t aipepintp 43eenatly hasadised withdeldedng n enedizaménttthie paganopeinprising a
M]%IY’I%nptu'mp having an alarm systemn having an alarm associated with at least one treatment
parameter, the alarm having a first alarm state associated with a first event relating to the at
Jeast one treatment parameter, and a second alarm state associated with a second event, the

second alarm state discernable from the first alarm state.

43.  The pump assembly of claim 42 wherein the MEMS pump has a controller and the
alarm system residing in the controller, the controller communicating with the MEMS pump

via a wireless connection.

44, A pump assembly associated with delivery of a medicament to a patient comprising a
MEMS pump having an alarm system having an alarm associated with at least one treatment
parameter, the alarm having a first alarm state associated with a first event relating to the at
least one treatment parameter, and a second alarm state associated with a second event
relating to the at least one treatment parameter, the second alarm state discernable from the
first alarm state; and a snooze.element that, when activated, enables the second alarm state to

be activated upon occurrence of the second event.



