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| MULTI-STATE ALARM SYSTEM FOR A MEDICAL PUMP
DESCRIPTION 5 Technical Field The instant invention relates to alarm
systems for use with medical delivery pumps for delivery of therapeutic
fluids to a patient. Cross Reference to Applications 10 This application
expressly incorporates by reference, and makes 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. Patent Application
identified as Attorney Docket No. EIS-6090 (1417G P 934); and U.S.
Patent ApBftafibn Tt AR MEYSEEHIRE NGTETHGO0IPUNE/G P
935). 15 Background of the Invention The administration of therapeutic
fluids to a patient is well known %gmp,r y types of medical delivery
devices exist to deliver various%map‘eunm ds to a patient, such as, for
example, parenteral fluids, drugs or other medicaments, electrolytes,
Teblooekbrdiblood 20 products, and the like. One particular type of medical-

delivgg.gagqu |§ infusion pu which can deliver one or more of
these therape u?iceﬁf(?s}%gagtsp%tgﬁ%r\l/ls Sée\r?asr% Vo ‘Adniimia %ﬂ%‘ﬁ{'fﬁﬁ}ég?mm or
deliyey althrgprReRtimiinds i avatients (1V), intra-arterial (1A), subcutaneous,

epidural, irrigation of fluid spaces applications, and the like: Many infusion

Crgm%tltlﬁgqu%rs{qigmoﬁrsthese types of administration typically utilize an
administration line n 25 associated container containing one or

mord HefRPEHHCH FRrCTHE inserperastypicafordessd e dntorkied ediviary hereof, the
folmegkmnismf&hexmmgls.\_/pbieﬂn f@ﬁﬂﬂaigsrﬁeysrmc%@f&li@,’ﬁfgilsi%; U.S. Patent

tiepte Ea 0 inistratign each type aof therapeu

e e & B e e A R IS Bindltnqaero P
93ZhdothErrafatuplisrsiondten Ged rsad tsmendanskeaNe pREF AERR (i HIC P 934);
anddlble#drforapplion;dhatinustdes mabiieiedane: MUORBIdes1 (1417G P 935).

Backeround of the Invention

The administration of therapebtic fluids to a patient is well known in the art. Many
types of medical delivery devices exist to deliver various therapeutic fluids 1o a patient, such
as, for example, parenteral fluids, drugs or other medicaments, electrolyies, blood and ﬁlood
products, and the like. One particular type of medical delivery device is an infusion pump,
which can deliver one or more of these therapeutic fluids to a patient via a varety of
administration types, such as, for example, intravenous (IV), intra-arterial {IA), subcutaneous,
epidurat, irﬁgation 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 dehivery of the fluid to lhc.
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



2 ensure proper, effective and safe delivery of therapeutic fluids to the
patient and effective treatment of the patient. To ensure proper
monitoring and treatment, most médical delivery pumps incorporate an

ensure prod@NEE¥SIRM thindigata R sataoiver-peRationithatanieveatibas and effective

occurred. such as one or more gperational parameters being.out of a
treatment o} BaREiInach RGE FRBEE ARG Sty AT s TP Bl SHiepUmPs
incorporatSughuasn Heeping dteinaidncadditiepi temoe gicatidalive an devigdsismostrred, such

~medic ipme is utilized in direct patien e typicall )
a5 one o B B e L LS, e S DRUEI RS slorms are
typically viatilotiaditrtionssesi brirmerptahdafithe caregiver of such situations

in diRllow themioerddresseds, the sheadrumiarefalatmsystemsafin direct

gy equipment that may be associated with treatment of a particular patient, .
patient catg, IiHEaH IR o B EU SRR bBTHE trigGe FEEF BNE hiyh STERIRSs that require
attention. Ppatienttacuiiygthavidaskimately minimizdd tie seaseof efrgericyiinations and allow

respondin syuch alarms, Thi I in iall 0 -
e o hcans IR caed PGl st TIBE e ey
with treatragnt safelyetieliver faiigs. suchths Bragsnes alpawsrlardabeirsyigasred and high
levels of RRAGEMLIIEr8dS2 N0 0 distinglish etwern alarmemRRd in:tReHase0f such
‘ medical pumps, there is a need to distinguish between alarms ass‘ociaﬁfd ol
alarms. Thif4hasshthdcr BRIFRIHRLY SRBREHCBERUPTh BERITEEION With trf& Safndredica
pumps ut;'l@ieﬁ&p@fﬁiped@\éﬁ%aﬁxaﬂ&ﬁlgaembdaimhts?aang@dd:reamﬁwse and other
ToRdEl 1%“&%&@?%“&-@ rgVIdn%g Qg\/gls%g%ggﬁrgg{%%&@%ﬁgsa%w% 18 case of
_ medical pump Tor de Ivery of medicamentsto a patient. Summiary of the
medical punyesntiondnsa fiestddepbetiaguiia neistonlatiaraisqsialvidedthnbslapme or separate
events thaBYSIEM{QLAMEMIGALRYMP sassasiated withidalivering a medicament to a
patient, the alarm system comprising an alarm associated with ﬁt least.

Exgmecahrshisara B aidiR ahain HEVINY R SEE R AT SR Hass aattle @ new
and improwithadefitstevent kelatingitcatheraipl éastidhe trestmedicparamates, patierein
the at least one treatment parameter is associated with a medical device
external to the pump, and a second alarm state associated with a second
Summaryeyetite iy seldond alarm state discernable from the first alarm state. In a

in S€6ARd, grReckof theJaNeRtionthate s, pravidad AR-alavmSystem fefedical pump

. __medical pump .arssomated with delivering a medicament to a patient, the
associated; ity §9 W@oﬁn%ﬁ@lﬁ%ﬁ’rrﬁ patienlt, 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 freatment parameter, wherein the at least one
freatment parameter is associated with a medical device external to the pump, and a second alarm
state associated with a second event, the second alarm state discernable from the first alarm state.

In a second aspect of the invention, there is provided an alarm system for a medical pump
associated with delivering a medicament to a 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, wherein the at least one
freatment parameter is associated with a medical device external to the pump, 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.

In a third aspect of the invention, there is provided an alarm system for a medical pump
for delivering a therapeutic fluid to a patient, the alarm system comprising an alarm associated

with at least one operating parameter, the alarm having a first alarm state and a second 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, wherein the 4t least one treatment parameter is

state, the FRSSAGIAEH MUt & mesicahapviGe @XIEEoROR RUM R AREhR-S8EORE the at least

-~ alarm state associated with a second event relating to the at least one
one operayga EHE AT Erar 1 SHEGR - Aen iy S CIScU R O s e and

indicating alaﬁrfnstaimm@mm a@eﬁgﬁﬂh@]wgﬁﬁmaﬁm m@muﬁﬁd@nama’rmr
In %Sh¥§£a%|{§r é%ﬁe%tr%? %%@n@é@gnf%cgg |1'¥ r%?@ga%(&ha%{ %Pa?rﬂ% Igyf&ﬁ—:'% B A PRNAN pump

system comprising an alarm associated with at least one
associated gpéiatielyy paranietbrditie alartichavingoamicietanistatatasalacddbgnipptient, the
alarm syst&RE0rEA State ath g finst Alarhalata indieating 3 NOR-GREal daviation from alarm
: an oripinal value of the at least one operating, parameter, the second

having 2 Uyl Siate GSCAIRARE froMitng ST 4P SEtEMh P ificBlifiga ChficHFment
parameter,devdaticactrainatheorginal svabirerqef thiehat leashdne aperatinggpardhretereast one
treatment %%r%xf]% ?r%_htﬁ‘éps%é%&%f the v a’%}% %ﬁsﬁ&%&%k‘é P#%"ﬁ%d AR YSEMIOL Angoze

edical pump associated with delivering a fluid to a patient in'connection
element thafitvirengreniof tseabiaieibc tsecadartrsystain eoPapsingeanegarprcurrence of
the secondaSs@¢iated with at least one treatment parameter, the alarm having a first

alarm state associated with a first event relating to the at least one

I . .
I it AHaeiE CaHa" SEED iR Ao AT S it e e vice
used in coﬂﬂ&ltd@lﬁzﬁmgm&lﬂelﬁtdéa?pi_aﬁeﬁt, tieatinent patametenpthenseaondaatarrsociated
with at leds 'a(greled AT lleaa]}tomtteqetﬂgsg alr%'rlg{aStfarfoeﬁ zgtaaﬁ%oét%teeg%gn ggtég Asith a first
when activated, anables the second alarm state to be activated upon '
event relatbeg préice dfashensecorithevieparameldiitinaspeecoidrdany cHip asthescd with a

second ev@iPYiged analarm:systenhioramedicakdavics, UsedinconneslionWilscernable
treatment of a patient, the alarm system comprising: an alarm asgsi%(gated

from the figipliTaaSt Ene e atERt LSt the DEr ARG SHHCaERTSHaR! alamm
state to be aggoaiafechwitba firshcevenhealating torthe at least one treatment ‘

In %asr%'{fqe%%% and tggi?lggn grm;iate aspogiated with 2 Sec%?b‘?ve Sciated with

o rela mg ﬁ1e a Ieas_ one reat_m_ent P rameter,%h%ursné?cgﬁ%la arm state )
delivering digoedreaiplentrons thisi firscapmsstate MAYIE sz éasidmantalaan) wiseyn having

an alarm 2GHvaIRd. gnablesdhe secondlarm,siaieiq beasivalethVpON, first alarm state
occurrence of the second event. In a sixth aspect of the invention, there is

associ.atedp%mcpeg\rét ﬁyﬁ% %@%ﬁ}ﬁt}@/ @gsgc}ig%td%ﬁ‘eatmem parameter. and a second alarm

state associated with a second event, the second alarm state discernable from the first alarm state.

In a seventh aspect of the invention, there is provided a pump assembly associated with
delivery of a medicament o a patieni 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 assoctated 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.

Example embodiments can provide an alarm system for a medical pump associated with
delivering a medicament or fluid to a patient in connection with treatiment of the patient.

In example embodiments, the alarm system comprises an alarm associated with at least
one treatment parameter. The alarm includes 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

eveni. The second alarm state 1s discernable from the



delivering 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 firsttalarm state associated with a first
first alarm @M%Wﬂ@ﬁng &géneeaﬁﬁaﬁah@@e&ﬁmmwmﬁﬁefeMm secoagdalarm
tate associjated ond event, the secgnd alarm state nab
Thef l?h%l?wsh afiigfyvb m Stat& nalémsg{/aéin % glssb}‘e%t%? t%% aven |onwf>heré[1 ARlfble ang
visual comprovigedtbepmmpdssemblipassosidted witlol dekvenebftamedisamahiadram the
first alarm %@H@ ”%h%%@&ﬂﬁirh@a?nw@{@nmf%@w%@@1@@%&@%%}@%@ B8 first alarm
alarm associated with at least one treatment parameter, the alarm having
state, the seeppet RS EISIE A d¥Eated 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 Example embodiments can provide an
alarm system for a medical pump associated with delivering a
medicament or fluid to a patient in connection with treatment of the
patient. In example embodiments, the alarm system comprises an alarm
associated with at least one treatment parameter. The alarm includes 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. The second alarm state is discernable from the 2b first alarm state.
This will allow each of the events to be treated differently by a caregiver.
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 3 a frequency that is discernable the
first alarm state, and/or the second alarm state may have an appearance
that is discernable from the first alarm state. The second event relates to
the at least one treatment parameter. The second event relates to a
treatment parameter different from the at least one



treatment parameter. The second event is defined by expiration of an
amount of time measured from occurrence of the first event. The second
event is defined by a deviation from a value associated with the at least
a frequen@N@iatrgalivenhpeliametgrstlhe-at ieast angdreatmenspBrdmetefis may have an
ppearanc SIS WG purp: The atleast one reatment parameter is
ppearance LBt E Wt 2 solirce exteriat 1o the pump. An alarm signal associated
Thyvitbetind alanrstatiestisthoutddatt endévisenexiarmaitotthe pump. The
Thgegeléﬂﬁﬁ't %ﬂ%ig{eg‘%{ Qet?&%&%t%ﬂﬁ%&mméﬁ{“%w% tQ? least one
patient, operation of the pump, and/or the fluid. The second event may be
treatment pagesited with a fife-threatening situation for the patient. The pump will

Thehué@fiwheprthesalasfindg inthe:geeone alarahstaipuhheevents gaadesd from

Occumm%%%}/eaﬁyser. The second alarm state will only be operational with a

HICGIAFGIE The identification of the particular fluid may be stored in a
Thenerony essuciatédindthithe gamgiothiatamysystesnocartadewith the at least one
treatment g@g&qgable and include a near-end alert/alarm feature. The alarm

ystem can be incorporated into different types of infusion pumps in
Thi?]éidﬁ%ﬁb‘”é?ﬁ#ﬁﬁ‘&%@&?&%@hﬁrﬁéﬁ%ﬁt@fgﬁﬁ@{wm&ump. 4 The

TiRAmnRae ambedimentsmilkhbe appasenkiranitheadawiagsRat Wi e pump.
A s(%rﬁcificzalt(ironI set fortth heret'n.ﬂll_%ri f Desct:ri tian of tped [t)rawi gsFIG. lisa ..
e g7 S8R MR MR A i GBI RSuIF Gl 1o the
pump. alarm system in accordance with the principles of the present invention.

THe! Gt SRS FIRMRNS dingram depiciing AR U9 UMBNAYING,an Alarhicnt,

~system that ‘includes an @udible component in accordance with the
operation g HIERIBf 4 PrdxeRiAvention. FIG. 3 is a screen shot of a display of

THO S IR PURYY deRisied i d 33 Whighreatening situation for the patient.

The pump will shut off when the alarm is in the second alarm state.

The events can be set by a user.

The second alarm state wili only be operational with a particular fluid, The identification
of the particular fluid may be stored in a memory associated with the pump.

The alarm system can be customizable and include a near-end alert/alarm feature.

The alarm system can be incorporated into different types of infusion pumps in including

a micro electro~-mechanical systems {MEMS) pump.



illustrates an exemplary visual first alarm state of the alarm system. FIG. 4
is a screen shot of a display of the infusion pump depicted in FIG. 3, which
illustrates an exemplary visual secénd alarm state of the alarm system.
ThE Ram et stRRIMAIG A 30 GRARNE Y Al QRICHRSLINFUEI AR PYM Bbecification
forth hhaylng an alarm system in communication with at least one external
set forth hifetce in accordance with the principles of the present invention. FIG. 6 is
a schematic diagram of an alternate embodiment of the alarm system of
Brief Des ép:% tR}rﬂe[z%?%érﬂlentiolpuincorporating a ngar-end alert/alarm feature or
STIOUZE feature. F1G. 7 is a schematic diagram of an example of a
Flpatticubapdwipadintergrand sgpphicativ i cpfahasaparimBirstanyontheapieset alarm
system in HOVERIUAR: GHeh &éﬁaﬁxf?&ﬁﬁé@@ﬁ'ﬁlg'ﬁ%@iﬁ i‘ﬁﬁ/@ﬂt@{ﬁ‘?maﬂve (_am_bodlment of
the alarm system of the present invention. Detailed Description of the

Fliprerdiia d EMOHiniEste AR THRRIADSHHBHGE SUSH Saiag e alarm system that
includes aemidddimentsdneman):cifietentcformshtheie drdestidthn pacthatdrawings.
nd herein cribed in detaijl, preferred. embodiments of the invention , .
Rl e L o R O S TR g vt
illustrates gg exennppificatsrls o thlsrpriteipidls tetnienton and. are not intended
Fidp Umit thehroadasrsets afhe inveptioptodhe smbodinprata illustrated. which

o FIG. | generically depicts a medical fluid delivery pump 50 having an
illustrates gReReRpAEnY B34hSSO8G R Wit tHASHATP RS B the present
Fldnventianschsnsitivellikpewn denthecalty; theipump H0misusilizeditp delives an alarm
. medicament 54, or fluid 54, to a patient via.a line set 56 and a iated . ,
system i B e A R B e SR hciptes ot
the presenmijproprogessor 5 based pump that is capable of being programmed,
rIytilizing,seiware angierdrmware Jierfacliaie QRaiationrand aciondlity, of the

._of the pump 50. One preferred embodiment of the pump 50 is the one
present inyGEHRRMFMPO L ISASTPRTY 87821808 ‘SRS, 8157691¢ WRikF are
Flihcoiparateanmhetedinby:refefancs.amincapreterigshimbodinignintha@larptication

of the alarf SR ZOMRISES: AN IRI 60 having a first

FIG. 8 is a schematic diagram of an alternative embodiment of the alarm system of the

present invention.

Detaiied Descrintion of the Preferred Embodiments

While this invention is susceptible to embodiments in many different forms, there are
shown in the drawings and herein described in detail, preferred embodiments of the invention
with the understanding that the present disclosures are to be considered as exemplifications of the
principles of the invention and are not intended to limit the broad aspects of the invention fo the
embodiments iltustrated.

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 preferablv a microprocessor-
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alarm state and associated alarm signal (indicated by the speaker icon

labeled as "1" in FIG. 1) and a second alarm state and associated alarm

signal (indicated by the speaker icon labeled as "2"in FIG. 1). However,

any number of alarm states and associated signals could be provided in

accordance with the principles of the present invention. The alarm 60 of

the 10 alarm system 52 is preferably gssociated with at least one

treatment parameter in connection with treatment of a Patient. The
bagpdatiiant parinferebin Q) being SoemEuRfn ez HinRe b6 2pdisayfigaware, to
facisaOcipiadusiihndmexiesnaligednee phainson CorpraRicatiembuiiintbe pmMPpump
soBAD AYSIRARA BB PIeS.Af fsatnAntRRramesr IRy INRUAS R YA, o cq

representing an infusion rate of a therapeutic fluid being delivered to a
heRiBhf 9§ 8 Blumetric infusion pump, 15 information relating to operation

of the: puiryertlae édenridfiivationhefaudnugdeeingXalivertdstaraalpati@0thaving a first

aldly @é&ﬁ%ﬂ?&%@h‘?&@?ﬂn%%ﬂ? BLEYARE BYRIP RGN SRHES g FiG.

any other information or data associated with the treatment of a patient.
1) prd e anshrdmse e e atreciirdlaar ssrabirigthiy s erfadfipepestabeled
asalpofisheiaboye-Heseribe duparmmbte ref atawe | ktassamydother ity sigrals could be

pr%%f@éﬁ o qgﬁ@rd‘éﬂ!:‘éeéitﬂ%@%ﬁiﬁ'ﬁ?}é?@rmé%}@sé&?i?ﬁ@%&Lﬂ%‘?' HEWAY 60 of the

Iscrete measurement or plece o data in connection wit treatment_of a .
luyidrterrmy? ARTHBEPIS RFethTE 38R Altrsi P ARV PRBTIBF i sppnection
willf seithivia cAnqgivan Stk asaahthe faedsite. mAgderdingeional partichidgrump 50, or

i rsggeofé ofthe.dnyention, the.first alan slatg in.slsraRlv-as06ialef WihA atarm

event relating to a treatment parameter, and the second alarm state is
sygi&aheTatdir A% SEUSAIPEVEPRARISIHYIENHESMR S SPURIRET SRl fdhirfusion
rafeasdimetefraphieic2 g d coritgaliziinestdieci S: distemalje frochuihetficstrdiaim pump,

infiRiG RS Ntk LRy %Eé\éﬁﬁ&?&ﬂ% ARREORIRIRNIRERAGH &7 46, 'ﬁémgséé‘ﬁ%lémd to a

should they occur during treatment. The alarm 60 can be audible, Visual,
PA5ERLChMEARBIHERSB T PPe? RASARS DAY DRVER WAk GRIEBT It Rl Fe AEARY Other
infetatifigriothdatreatmsntofving piatiertusech afSa fpatexample, used herein, the term

AR FHGRERFA KIARSEH WML AFMERNFRD R JNEAS A8 bR ters as well

value of a treatment parameter, an occurrence 30 relating to operation of
SRBY B, ARCIBNIREAiSh S cteiTinBHAR it RiPTHEYNmipSF 4h time. or any
diexttecmad dlexdoenede picknod draxticwiamedibo difiient;athesegonphuantarlarm 60

is@ﬁsmgﬁé)yn@%mg” %E%fréim@étl%ned or set by a caregiver such as at the bedside.
According to a particular aspect of the invention, the first alarm state is preferably
associated with a first event relating to a treatment parameter, and the second alarm state is
associated with a second event relating to the same or another treatment parameter. The
second alanm state is discernable from the first alarm state so that a caregiver can act
appropriately to each of the alarm states should they occur during treatment. The alarm 60
can be audible, visual, or a combination thereof. The events may be any number of
occurrences relating to 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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has expired since the first alarm state has been activated without being

addressed by a caregiver. In such a case, the first and second events can

be related to the same treatment parameter and the second alarm state is

activated only when the particular amount of time has 5 expired since

activation of the first alarm state. The second alarm state may be in any

form as described herein, such as, fér example, an escalation of the ‘

frequency or tone of the first alarm state. In yet anagther particular .

e e e LB e Ry b AR 0 L . gf tme ha
has [gaptitadl e veal UG o firsingleTotf vilife a5t etreattheneparihestebeipgsaddregsed by a
careefa8, e difgt 10.andisesandeveaisnaandesrelated ioiha same vaadnmerinent

arameter, The first event may be defined.by a first deviatiqn val r
par BR SE e 88 AR Bl Vs o et SR MGRt S AmaTer A
expgedomdecysnttinenrb e EfatrBy dX¥echhtl Geondirrraliiesprakgd any form as
desMMBEISIBcINEsS 85 AN R R BT 3Yshe sntariy efl g hdprpeghiaaithariadirst alarm

griginal value of the treatment parameter or the first event. The original

Value may be a predetermined value, either pre 15 programmed or

obtired phsradiadsaubedimenhidp speendaverbmpideReliged g deviation
frodl @B RiAlE inRetbRATGOBlyWINEN d Paidickiar (Rl okHeviadion hagse, the first

JOgeunpd Wil reshectie e qfginal yalug. o Ine e alme N RarBICICL Olmay be
and, SRSt BVEN AT yat Snother embodiment. the firat and second events Y
defimral tyearBiataly vintthfferdne ercantemt Paripsstdesarergipahieipfbe treatment

parSveRisAIeIRachAalinest B&faﬁ slexéakien oM etodl gastaolaraalis ﬁafp@c, wherein
metéf?é"(}%eé\‘k taiﬁmft?(hé@?uﬂ{é%%&d 25eond alapm gates g\“{]%?."‘?aﬂl% %‘Etb‘{é"ﬁ?é’ tment
by a deviation of 1t respective t(eatrﬁent parameters (1., first and secon
parapelsrsyr he dubt gverise THseasistainuiie maynismsedfieuringoviye. either pre-
progaiagive biooklently shapakticularsevrat Iasanciattduliti tamfia)tiselkktond alarm
alarm state. Preferably, the second alarm state..is ssoc'gted (yvit. n h
st 5 SHHAA Sour oL Hacus vt o G DR UAR opect fo e
ori gifysbrespich ¢ e ragul ResImRiee Gl A8 SY6RL whereas the first alarm
statgniy@ssesipiesnpitiaRay e sl iHdes:oHladlie MmN difaelated to different
tre:gp:{leen er&'r%% }Qe B‘%tl%gt r%r Pf ?flghvgeéxjg \{s? |a0£ IQAQI? ré%ﬁ%gdt%%t 9 %%%Q%n from a
requir imediate attention. However, the alarm states can be _
partigateiniplael ob LiecauneRt REsARIAT; e durbaediserPreRlamy Hats Sralibhe gftivated
by QGRNEEEBA® ThaQyeniwarchennynesuHasqRdelhalachia Baeckieatmart In such a

case, the discernable alarm states would allow a caregiver to identify the particular event

%Hreie has

associated with the padticular alanm state.

Preferably, the second alarm state is associated with an event that is critical, i.e., life-
threatening to the patient or of a high level of importance that requires immediate attention,
whereas the first alarm state is associated with an event that is non-critical, i.e, non-life-
threatening to the patient or of a lower level of importa:ice that does not require immediate
attention. However, the alanm states can be customized to be associated with, or categorized
by, any type of event or occuirence. 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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30 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 7 with administration
of a fluid to a patient, a measurement from a patient, the operation of the
pump, or any other aspect of treatment. Referring to FIG. 2, a pump 80 is
shown having three line sets 82 loadéd therein to facilitate delivery of

withtBreg fuiddyRes toriRatiataddie, RURRR:BR iscRreferakly-a8n usioPe@tion of the
ump. Eat h of the Iir}ei se;tse%g is associated with a container 83
PUEy RS nog aerffﬁfﬁf?ateolngmae’ﬂver'ed to the patient. The pump 80 includes a
usdidfeeifade SXhavinguntisilay S wmhavaredbretiizecdesr Hslordsmgharein to
faciNigdaddavarobihg Rlanm SO, AlRe ughnehishewd pakig iRD BRdieatesbBUER ASusion
an LED or,othey.source of light, could be incorporated into the.pump and, , .
porh, B SU v B e AR B0 B0 Ak E ALy SRR g bein
defivgrefble iammtistite Te @ dthindedericauisibiatenans Etdvipy, aliensin 86 that
can he SasRACS PRl is discarnablefran dhadist alamospieheaanss i light
._Is ata higher v e level than the first alarm state. The audible alarm
ol ek D e Al o B R B R B Buro ane
act gyprevisfuddignd, ddriby drndtiedéahschsepsigmll y dricspilist) Wdible glarm state
(1) shate halweanihadwaralatme $ilemelSiAGalkeadiy aniesd sthe RUMPBBE from
EIG. 2 can also,incorporate a visual form of th m 60. n.example
e G FRT S B Nl o, L ABTIS S DL o e S, The
andifilspidarscaes stiowsodre ieserhalimby taot-biey dfesrpeyiefepdnterval, by type of

souHBPS &Ry aRNHLS Hhare i ercatagpeizestios 7 ditséslaransiatewbedhi® two alarm

StateSZ(ampIe, a caregiver enabled a callback feature relating to a piggyback
flinction of the pump 80. Thus, when the piggyback infusion has been 20
cordiietbserdn cratrstptit pretia SRt hE s wittb disy S rpa@ printaryptdmy of the

alafihSSRl A aglataripiract vaRdaniohe Mrmeciamado| s S ovwic 8 Higeenshot of the
._screenshot in FIG. 3. A example of a visual form qf.the alarm 60;i e
snga ST it i ot IR A A LR U DB et

categpsiprdatt AdHthalrrmy e ofa Wighetaver Qrﬁﬁ’éﬁié(ﬁﬁé‘é’g&i%%ﬁén‘%ﬁé feature
rel ARIL BOH pRG A ek TRaONch Apde phate b this:exanspltedigagbagd] BfdoiRas been
cO! ség(?)gr)?s%_ a?% fa{xﬁ% ?éﬁgnril%lqy&so;v%?gﬁléﬁedv%m%eﬂtx@igrmn%pr%tgr iLi ?ﬁ‘gt %larm state is
activated in the form of an alert as shown on the screenshot in FIG. 3.

As an example of a visual form of the alarm 60 in the second alarm state, FIG. 4
depicts a screenshot of the display 86 that shows an alert that may be of a high level of
importance and is therefore categorized as a second alarnn state. In this example, a channel of
the pump 80 has failed and is out of service. Since this may be critical, a second alamm state is
activated in the form shown on the screenshot in FIG. 4. It is understood that in such a case,
an audible alarm may also be incorporated into the alarm state as well.

In certain instances, it may be desirable to allow a user to program certain events (o 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 paniicular fluid, such as a particular drug. The alarm: states can also be
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activated in the form shown on the screenshot in FICs. 4. It is understood

-that in such a case, an audible alarm may also be incorporated into the

alarm state as well. In certain instances, it 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 30 authorized

by a health care facility so that it can be in accordance with facility policy
progandmped cedudesid nia: pawticrdase sibadone nintheckecobciatanny Statadnaification

of a%%Eqwmmqg&&g@wag&%s&aa@gﬁ@'(w'ei'atg B@f@&&ﬁf&y}%ﬁ}{sﬁ&% potential

particular drug- The alarm states can also be 8 éErogramme to indicate
drug ity At 6h ikl atoHs A enon ditetalRteris! theRtBRtification of a
parfisslanfluid FrEvisg apcatisgcatedibdarspeort dathectablasion ibasiesn systemn 52

and '5@.&9&@9 BQFEPH@'CQ{ g i”@@?&%@ cﬁaﬁ&g %&Qgﬁgllgcﬁl%rgp'yev:ces 100, such

associated with the pump. As shown in FIG. 5 accordlngbto another
that é‘%”p%ﬁéf’BFﬁ?ée’iﬁx?érﬁ?Br’Peth‘é“éfgrm’é%*t"eﬁ’f‘%?‘% SoErEs s BLAEtP Aaimtapextemal
sourcapbee hitkedovandddrermsreiaitd mah setircesnant puiees®0®) bechordhated. For

exatfeAlAto SYSe MoRr &a quk@'@mgwu@@sm@éég%%ﬁ akwsmm 52 t0

case, the external source or device 100 would be associated with the
aIIOtYe‘&et?HBﬁ?‘p%ﬁ’&H‘é‘Fé? £ BT ORTiSFSuELF VERSFPRINg fR e Rt iRgFameters
of tlarsa davisespiirbe tsraniaiedbwidofinedtech wathe afahmabysiciysoght6? allownch cases,

thcrU %}%Q@ﬁ@&&%ﬁt %m%%p%ﬂﬁ%§ tﬁﬁqjﬁyggﬁé & %tl‘ﬂ d‘)t&ctltpleSZ to provide an

trea parameters 10 of these devices, to be associated with the alarm
e ey R R I3RSy stem 52. In such cases, there may be several
extémstiaeviodIGr Soutroethibad wtitizeother algrent fstern behtmprovdaan system

s2 &ifedlive, Mﬂﬁ%@@éﬁ%}ﬁ&%&%a&r‘f@c mag%%m NGy ehARCIRing of an

aspect of the invention, the alarm system 52 may be in communication
alafw.ﬁﬁ%Sé%&a‘rﬁaﬁawé&ma’sggfé?ﬁ i'“séyftscanov?%aﬁﬁ%f»a%'efsn&raﬁ%system 150
mastateasignahiodh acevde mataapicer chay stedl Blowexamgeytheaextardalssociated

infopdoieh, 1amanPe R KeRAlZSH, SRIVGIAE Samier thatcould:alloaR fication,

alarm state and associated information, such as the'associated event,

or the ke &9 PR EPAISLIR L RERAEKI RS TRk RIARRETIOATRSIGhE RRECR} U eHal assistant
(PDblitpaito, Gthelesevicesd, duelv.asisiotheligdmputersampevsanaldigithl like. Such

an AeSistaRh(BRMPRYLUrMIRIRSS rnalbevise Mrplsssidglephone or

communlcator or the like. Such 20 an arrangement expands the

effeltiyesseied r‘rﬁﬁftl"é‘?a’i’é“gfafﬁfzg%{é%ﬁs customizable in a variety of different

methods. For example, the system 52 can be set such that a first drug is associated with an
alarm escalation wherein the alarm has a first state and a second state as described above.
The system 52 is also set such that a second drug is not associated with an alarm escalation.
The systern 52 can further be set such that in non-critical alarms, the pump continues to run.
However, with critical alarms, the pump is shut down..

FIG. 6 discloses a schematic diagram of yet another aspect of the alarm system 52 of
the present invention. In this embodiment, the alarm system 52 incorporates 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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It is understood that the alarm system 52 is customizable in a variety of
different methods. For example, the system 52 can be set such that a first
drug is associated with an alarm escalation wherein the alarm has a first
state and a second state as described above. The system 52 is also set
such that a second drug is not associated with an alarm escalation. 25
The system 52 can further be set suc¢h that in non-critical alarms, the

re!agown %nt}'?He ésx%‘? Wi i‘o'QWPMﬁEn‘é('é@r%k"v‘é?'a@lﬂf:@%és tHeRUWBPIS SO reaching

FIG. 6 discloses a schematic diagram of yet another aspect of the :
a vallRf Sy SRS JRATF (STeSETt iR AHBFT ihetmg%mﬁaaﬁﬂ‘ér?{ W ese
addsySteMhb Ziincerparatds @ ecugtoiiz gliyle of @are nof aledti@laron hawmete that may

ch ar‘%@qgﬂ%ﬁ vé%gtgqﬁe?% %PQ@&%@%QEQQI%%WE}%J&& 3-338E8 ent 204.

allows a user to define or enable a second event 202 relative to a first a
Whepdbft st5Rmst SFERRIZ R WA SEROIFe4I0ER SRRSO AT YHSE SRFFBgYe secon
alafnosiexax0plia, dicesndbzdaaidiet 204maredefif essrariableithadsdoshevent 204.

m@yﬁ&@Q&lGréeﬁmy %é@éaﬂgaéaf ARRMAULH &mﬁ&e&@qtme;ﬁgyasm@.@mm

he first event 204 or when a care%Ner addresses the first event 204 0
de%eawf@ apipciale At G eerRI AP StF 29508 BTt AlarmStsiunl that
are204apahies] adiaregaber addresses the first event 204; or any other type

of dakaaﬁ%énﬂmséar %@mﬁt%cﬁla&m%&%%&m\%&&%&i th@ second

first event 204 or when a caregiver addresses the first event 204. 5 W 208
evap?ER oMYl 0 BRAMAHY SeiBididnT SXRiEcd e &&meaam ate
hasntkeneintitheegeenhoit dlainp stdtes206 jsaksceghablelfrenchtfidstsplentinstaperatng

thcz&%@ﬁs%%ﬁ}@dzmt% iRt &veRtaOfatie snaoz deatine 244 Ry BR snooze
con |9£red such that additional events 210 may be thereaft?r defin

regiien A Gt APV SAoa A1 e B BRI affnfiresiver 1o
aclotatded2t 2hthfitsarecal 2@k pat dvbily discernntlevar® XX aireany discossistenmined

arfOQRVSs %@%%W%%Wﬁiﬁ%&ﬁ@@ Qo@im JHNRIREGANdaRYRRE addressed
202 can be defined by an amount of time th ?B has expéjred sg&; Ev.aecttni;atedb the
the fissh e ¥atUba ra B¥SH BEIAE S WRET HBefig %adraese 4By 4 Y

caggiegiver [seeordlatedaspectidedsporsiing hé thoozeofisarneaRB02 ihert by 2

préh&&ﬁﬁ%%%%ﬁgdéﬁ %@ﬁ&@%ﬁﬁ&@léﬁm slaiga28 athBaRRPZe: Teptuia ?&@:red or

can be incorporated into the alar stem 52 to e careqiver to
obtaipet A st & e $ir 8 WAt the ax Sf &S tgrgzic%gr\{d%ven ei% Merm 2 gnooze

intefalpddete¥fingdpiration of the snooze interval 214, the sécond alarm state 206 is
activated. The snooze feature 200 may be configared such that additional events 210 and
associaled snooze inteﬁ:a]s may be thereafter defined by further activation of the snooze
feature 200. The second alarm state 206, or one or more additional alarm states 212, may be
associated with these additional events 210.

As mentioned above, in a particular embodiment, the snooze feature or snooze
element 200 may define the second event 202 in terms of a predetermined value of a
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
rejated 10 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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amount of time measured relative to either the first event 204 or when the
caregiver addressed the first event 204, i.e. a snooze interval 214. When
the snooze feature 200 is activated by the caregiver, the second alarm
state 206 is enabled and the second event 202 is set by a predetermined
value or preprogrammed data stored in a memory, or by data entered or
20 obtained at the time of activation ol the snooze feature 200, which

patieprégeéntssibe. snoezendHaneLaldoAliRbRRIEHRT:A ESNOZSRIRYAl vated,
{h@éaé}e% IS,%g9rgagth§tr tgatgo%g ea§ur63g)even The snooze feature 200

may e configured su that addition e RSP el dughgfarm state 208.

S G2ETRENSISV ALY 196 HreTensrre rfersnrrePBy il tHefinsctvatigieohthecond event
203 noozersfebitusecafd vihesasend-aladp i5tateneho o@ﬁ@ﬂ%@gﬁﬂs of time until a

vo t l.alar A a3sac lated W|th dditional
gj\?lggn%gpﬁ(\)% l%\?%sé%?c%]%%ggg%vee ina p%r%tlg% é‘r F &R t & BifGgylar value

asSEIRE WHR i sRS ORILSNEN2OB GsTraghaefithe ﬁqeogéc@wmes\v@nt?@@mncmw The
snadza feenietetinedyy bl eoafi puri@atine i ajameleiirelriive 190healret thereafter
aoEHEDERAHRLVIBRVASRUPHY ST Addienses Jis ML cuctly 204, /0.8 S@?C' c

exa ée of this particular embodiment, thé tréatment parametet Hiag Bes one or

mogp) 3HLIERAPIE S HE G B He SspciTted et chese pidiimilay cofAd). When
thdtrenpatienfarkinettir s relsast 3@HcralyBe BN IR EPRih@on, the events can act

as Rk | I l /i lue or. |n ermsofu its of time remainin
%ﬁﬁ%@cﬂ?ﬁrﬁ% o?gfnlé ?evé:i va ue| PR GG PR ATREREYehas been

R faTRIOD |H$E@®H1Wémfh@msfp@venu 204 Gocursmalidathe, firstvides the
caajdver shatepo8uisiactyaten ﬁh&ﬁ@fﬁgﬂ\éﬂrtﬁé@bﬁcﬂﬁaﬁ&m AREEEin the rate of

in r iyates fhe first alarm state 208. In this examp
fg%%yaﬁ)fnggl?ﬁ%&%%ﬁ?géfgﬁure g wil defi nfe Or EnaB8' R @&%ﬁ‘&'ﬁvgﬁt avoid

SUGHOCHMERRRS ol SREEHENINGE IBodiakfteonintiertiontrst hefieertie ehd of the
infusiits of piryeutentildoesG-vele mer lymhivialug isf@ashid during the treatment of

the pRUgHWHEL NGB yalue associgted with the second e
202.is rgg;ghed the secon (‘;ft %arm%stat |s§act|vaf) Iamlllﬁmg%gié a computer

netxath?9ad m&%@ce%f@&r@&%a@ﬁ%@wmm@wmym dngipebe@r systems
22theitadtare defitiad By fucther aﬁwaﬂﬁﬁhﬂff&h%ﬂ)ﬂﬂée dQRUHEPBF ?Haeracany can

S6EAM; ek or more additional alarm states 21
bebe assoc&%%%ﬁ%tﬁggggadﬁ?o%a events 210, r%‘mn Y0 FRAHEH: gﬂi{‘dyor drug

Ca‘bg?a?ﬁféi%'ﬁ’s‘rb}é{f?o‘?o*tﬁé’\?a|mwum&mmﬁﬁmé@m)tm dveprtient. The

alarginsasiem 52 can also be in direct communication, including wireless communication,
with a device or system 224 to allow for various control options of the system or alarm state
duplication or notification within the device or system 224. In addition, the alarm system 52
can be utilized for infusion of medicaments contained in flexible bags, syringes or semi-rigid
containers. It is further understood that the alarm system 52 can occur on an infusion device
such as an infusion pump shown in the Figures, but also on a handheld device, a nurse paging
system or & central monitoring system.

It should be appreciated that the snooze feature 200 can be implemented in numercus
applications in accordance with the principles of the present invention, and as disclosed in the
cor_xﬁgurations 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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as notifications to the caregiver that a particular point in the infusion
treatment has been reached. Notification before the end of an infusion,
i.e. a "near-end" alert, provides the caregiver the opportunity to avoid
interruption in therapy, unwanted changes in the rate of infusion, or other
occurrences that may adversely affect treatment of the patient. To avoid
15 such occurrences, the caregiver can use the time after notification and
before the end of the _infusion to_prepare and set-up a new container or

follAiBR A RIEPH 1 BaiCeir e BB ARG RIS A STtemT 8l fustrated in FIG.
7. chreimukiGationdwittvadchmpbiercnationk 226 of mbreapheabéefapilityatens of the
nﬁé!@wscgﬂm BAUCAHQRHELR RN HEMEES 1Y SHFEMSn 4o WIS AL of the

In such an embodiment, for example, a pharmacy of the facility can 20 be

PreSEROHTRAIR e DY SREEAHEREIE: PFRPRIEnts so that a new container
of fluid or drug can be prepared iBSitddRbIavoid an interruption in the

infugiorxiberamuaiing RaieNt TheoRIMBSYalaMrE: CARAISG REA 46 ving a

communicati |nclud|n wweless communication, wijth a device or
SnQORGAFAC 42% éﬁlBW"f‘&Fvé?fo‘& é’bﬁ?ﬁ’d‘l“'&%‘f‘%ﬁ‘é‘%f"t‘h&"% LB R GILTSF O deliver a
metatenayplidatidrion petificaviorniwim.tEhd elice cydyeteip022 sipciated with the

uﬂﬂndhtﬁanczih%é'ﬂ{&ﬂ ¥SIRM méo ZReC H}Ilz%gpfgﬁtmfa@&e %fr system, such as a
medicame scontaln g%%flembl s ]rln es or sem(l 59
PR REh AR AR e TR QR PR ) A DDE ek R FYstem.

mtammi‘u@mtd@vweotbacﬁcasemmﬂmnwmh@hmnm@@@mssybmm 250 can

be%@t&%@aﬂﬁn@“%@ﬁ@/fﬁedﬁIQQEﬁﬁsQﬁgm&éM?tﬁ{@ %&&3@&%:@%@5%5 for
stem. It should be a preC| ted that t esnooze ature 00 can he

PR AL PRI BELE 2015 EL L& e Mo MEACH G o form o
ﬁrp‘rmrsl{mles wicthd p}e’sematn@éﬂtmd o bthddeloserbieni#S Ce orifiguratidngudible,

viseva? RfmIGR. i qu;epamg%eﬁe@fﬁ@melEk@neafgfzﬁemgwar that the
Fppllcat lon of this, featur% and/or o e or more oIhe [ 25P g ?rese t
in a 1%

sion volume reypai S00M1 Teq rc ele IS Zero 1n this case,
vlentlon r{h e.ﬁ. f'oﬂ%wmg exampel provide cert in as ec

althergobtne sehesrmati qaityitielstraiient ihplﬁp@;gi?.ett@hamnowé mﬁ@rematm» such
asth@ahthis Sxanulais oo et Man RassihlerPPERRNORSR Hrgs R NACIRSSuRp. This
rtehe Dlesentinvention and should 1n 0o oL By “S%&&Jif”'tégeem%?ogﬁw the
P € presen |nven 10N RP}t 8é't 0|Se(r)f—% S par ICU exam Y
pa@mmm_r@dynannc status.
In this example, a first event 260 is defined by the infusion volume reaching a first
value or parameter X, which can be preprogrammed; programmed at the point of care for a
specific drug infusion such as at the bedside; obtained via an identification or data associated
with a line set or container, such as a barcode label, RFID, or the like; obtained from an
external device, such as a handheld device or other external device; or obtained from an
external source via a network connection; or the like. Alternatively, the first event 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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In this particular example, a customizable "near-end" alarm system 250
having a snooze feature 252 is provided for use in connection with an
infusion pump used to deliver a medicament or fluid to a patient via
infusion. The alarm system 250 is associated with the pump and can be
incorporated into the pump, or a sepgsate device or system, such as a 10
personal digital assistant (PDA) or other portable computing device, a
be pagirgsystern oprondbimgssydie fisbrothenbdsvidetwefworkabresiisteh. desired,
addJiNRNRILRNGAIIL SYSIBLRRS N a8 R Gstamigabletespecific drug

infusion wherein the snaoze feature.252 allows for _notifjcation to the. .
oo e e R e e PR R AT ST g
thefifet andfpma dexontsiienm Jikadizgaang Zo6widiierarsant SPsminupS0remaining
vefWRiChAaRMe Adihle inkaswauarRg baktpitadhisreuampla: ihe ARMhsRESeature.
A :254' andfzt 6 noti%é %het cargg&veﬁr&hat] the inft%sio%golllﬂome Egmainin will 262
“LEBIYeac easr|r’fr}3 et&tinéd va uee("\a/vﬁghs?'ss 7816 thid"cass *4 noﬁ’fj’ﬁm o
be sthentiubs sreiquossitie) spothattmreceeradivhe scaondspond2ithes., the infusion
vomﬂlxéfi%aéiqa g swfge&g@ymmnﬁ@sa%mfmmcem@iaﬁﬁ @d}ﬁtfﬁ%ﬁ%@"ﬂg #hher notify
volume to be Infuse la the pump. IS prevents the | lon.rrom
e B B R el e o e AR e M g from the
firsh alramt sthie ra6Ryn amiersttiteisthn ehiesrampleba fietfiederit e Giscadiionsat 254,
espgbﬁzm? iﬂfuﬁim;vgégma&@schin%gaﬂr&avah&@rﬁaé%?&teﬁ%@%f}s @3}3@1@ SD00ZE
e preprogrammed, program a e Int of cage for a .specific. dr .
PSRN B SR R0 R e AU REIAD S ST BAUISSS Hiibent with
onlystveintegramitied tivenisetior Gorttalisrer, stiiehdad andircdie seboid RRIm, gate 254
comﬁii%ehﬁgﬁﬂ‘?ﬁ%g@m@aﬁ ga@m?lfﬂe&ise«m aﬁi&f@?dﬂ%dvgﬁxbceemms
or Qther extern evice,;.or tainedq fro exter source via .
frops, the SeceRe WG 16 SOEY b CRITECR Ko RS Sart DI Yo, Cor tme)
Degerfiting g1y thoviitsecd plsarafheescriqraseniid Pait drmdorm of smisemasgiingiume,
a cREAQESINBARPeQls R UNIMLEfAl @¥aRRe tBEffi4RRRY O TRLRS, the activation
ot EmARING belore Ine end,pfhe dnfsion)., Ihe Yalie associated WIS veceor
'first event 280 Can bé & componer]?;[l of a prede‘fermlned 5ruJ§8 spegfﬁc ’
Thisresial disscirieges sAtrcbatanserosiieddpashodiraepbrinvinganeypthan two events

an8QCARhRUENM R Biss AI$RAR HRE Sybiv NS BBISIDI VO WG EQREMNOQising any of the
. second value or patameter Y, which can 1 e programmed or pbtaine )
d B QL Raramete !&SﬁﬁP gran PP
FEGRE A SRR RN Sa G R BERSEP R e or in
critical infusion therapies.

In a particular embodiment, the alarm system 250 is in communication with a
computer network 270 of the healthcare facility to allow communication with other systems
272 within the facility. In such an embodiment, for example, a pharmacy of the facility can
be automatically notified of one or more of the events so that a new container of fluid or drug
can be prepared in time to avoid an interruption in the infusion therapy of the patient.

_ With such features of the alarm system 52, a clinician is alertied that a volume to be
infused will soon be zero so the clinician can respoﬁd to the alert, set up a new contaner 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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additional events defined by respective values may also be programmed.
When the first value X is reached during infusion, the first alarm state 254

is activated, thereby notifying the caregiver. The first value X could

represent 30 minutes remaining 5 before completion of the infusion. The
caregiver can then activate the snoozg feature. Activation of the snooze
feature 252 of the alarm system 250 allows the second event 262 to be

set Rikhirs teosystamiso dabeporrdccurendeof tyssecohthevprs@B4nvention,

gcne§a1191§e§‘gu§wwmlH{B@e@e?@m&maﬁemndwelaa% ghaesﬁmd@éﬁmhr to the
staté 262 1s activated to further notj he care |ve

emboABEH SRECHRES ALY DORRIcEdbS SEFIS B Ry ‘hz é &1 firdjsposable
elemlarmmmom&tmmmmmmemaﬁégw \ﬁ}mtndnfrw @fﬂtf@érefée@hadl ment,

%ﬂ&@@f&m&ﬁﬁ?%‘ﬁhﬂﬁ%ﬁiﬁﬁ' aPRliGRIARSHd] ﬁ@kdmaahav@etﬁmyeoum beany
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cafieraiens. S@@rﬁ%t&@% BAEP 312 may have an inlet port 320 and an outlet

port 322 wherein the MEMS pump 312 is connected at an intermediate portion of the line set

314. Accordingly, a portion of the line set 314 is connected to the inlet port and a portion of

the line set 314 is connected to the outlet port 322 wherein the MEMS pump 312 is operably
connected to the line set 314. Once properly connected, the MEMS pump 312 can pump fluid
from the container 316 to the patient.

As discussed, the pump 312 may be a MEMS pump 312. MEMS devices are typically
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.
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30 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.

13 FIG. 8 shows another embodiment of an alarm system of the present
invention, generally designated with the reference numeral 352. The alarm
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portion of the line set 314. Accordingly, a portign of the line set 314 is

conﬁeﬂ@ﬂq&ﬂq@‘lﬁﬂ@f%f%@g FBrESiPB Ay be embodied in other specific forms

without departing from the spirit or central characteristics thereof. The present embodiments,
therefore, are to be considered in all respects illustrative and not restrictive, and the invention

is not to be limited to the details given herein.



25 the line set 314 is connected to the outlet port 322 wherein the MEMS
pump 312 is operably connected to the line set 314. Once properly
connected, the MEMS pump 312 can pump fluid from the container 316
to the patient. As discussed, the pump 312 may be a HEMS pump 312.
MEMS devices are typically etchedjpsilicon. It is further understood that
MEMS may also describe other types of micro 30 electromechanical
system devices such as devices that are micro-molded in plastic. Thus,
What iH#EM8devices may include devices etched in silicon, molded in plastic or
otherwise fabricated on a small scale. 14 As discussed, the system 300

may further use_the contraller 330. The controller 330 is operabl
L AR TR REENTS PR TS LART BP0

rgﬁgrn% § Slma?mgnt to a patient, the
alarm olRIMUMpEEnith athie MEMBtpLmifh 31 Rasacasvitrelesst cormettio e alarm having
a first AIervativels ahand connectian mamihe iilizadowhereiRdhp MEMeretMP herein
the at i312 ma¥rbe lugged into the controller 330, While the 5 controjler 330 is g
Sﬁ%v‘aﬂeas"%{*see“ﬁég tE ESmipShEnt i one préterred embodiment, itis ©ob o
secondupiderstooditinaiaie edhtrolterBRevpay isesaragrakimithitreMEMSD U the first
alarm se&. Similar to the discussion above, the controller 330 incorporates the

alarm system 352. The alarm system 352 operates with the controller 330

and in cooperation with the MEMS pump 312. It is further understood that
2. thidvakinm systemossRisobidrheriinaBaicofng tHEpunkie1 60319 aTlsasapahireatment
paramd&ystem 352 is customizable and may include all of the features of the

alarm systems previously described. Thus, as described, the alarm

system 352 may include multiple alarm states that are discernable from
3. ohBeatiatfierystie afiitingystahessn Rrayearid inaticesiaire Hoarlfgnent parameter
differcalertialamnfRaitse-as disensseshabove. It is further understood that a

pump utilized in the present invention will incorporate 1S safety software.

The safety software is capable of generating basic failure alarms wherein
4 theheptithp woem AUsdtifne ea“?ﬁé‘ﬂ“é‘é%ec%?ﬁ%ﬁﬁ GiY &t ehd5En58 PreBcpiy g of an amount
of timdMedisar eRhiRteughtherpuntps: Vasious software/pump configurations

may be utilized. For example, all software may be located on the pump

head, or all software may be located off of, or remote from the pump

5. head.n.addition .aliseftware-rpykeadasated-afli oithe.pump headwithom a vaive

.the ex eﬁtioq : -
assoctated with the at least one treatment parameter.

6. The alarm system of claim 1, wherein the second alarm state is an escalation of a frequency

associated with the first alarm state.



20 of the specific safety software being located on the pump head. It
should be understood that the invention may be embodied in other
specific forms without departing froMi the spirit or central characteristics
thereof. The present embodiments, therefore, are to be considered in all
respects illustrative and not restrictive, and the invention is not to be
limited to the details given herein. 15 CLAIMS What is claimed is: 1. An

7. a'a”.n %{g ta. n;l}!‘ %Ecc E{Q’ne Ic Itgegjigngi%?asr%célatr?aq \z{\élstct]cgl%cli\/\%{{ﬁ%g alarm states is rowuted
medicament to a pahent,vf e “alarm system comprising an alarm

to a deissoxiamad Wity Bitwast one treatment parameter, the alarm having a first
alarm state associated with a first event relating to the at least one

s, eament parameter whereln e atleasone reaiment parameter is
associated With & medical device external to the pump, and a second
alarm state associated with a second event, the second alarm state

9 discermablgdrany thefirstialaenvataten Zhelhedatpimmaysienafclaimnt, level that is

: w erein t{tlwe fsgecqnd eyent relates to the at least one treatment parameter.
dlscern§ & from, the first alarm § ? c, . .
. The alarm system of claim 1, wherein the second event relates to a
treatment parameter different from the at least one treatment parameter.
10. 4. Theslarmsystemof alaimii, syhereitith@secand avent isstefined byne that is
discem%éf%”%?‘g§ (?)1%9{11 amount . of time measured frqm occurrence of the_ first
event. 5. The alarm system of claim 1, wherein the second event is
defined by a deviation from a value associated with the at least one
11. treatment prrameien @ thenal@rmhsysien: ckalatnbnvhiereimthefsepeng that is
dise em%[%rpr{%aé% ﬁ},ﬁglg%gg@gon qf a frequency associated with the first alarm
state. 16 /. The alarm of claim 1, wherein an alarm signal associated with
the alarm states is routed to a device external to the pump. 8. The alarm

12.  systenTbé slaimsisteihefeinithe alasraisiaudible:s visual.

13. The alarm system of claim 12, wherein the second alarm state has an appearance that is

discernable from the first alarm state.

14. The alarm system of claim 2, wherein the alarm has an audible component and a visual
component.
15. The alarm svstem of claim 1, wherein the second event is associated with a iife-

threatening situation for the patient.

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

n the second alarm state.

17. The alarm system of ¢claim 1, wherein the events can be set by a vser.

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

particular medicament.



9. The alarm system of claim 8, wherein the second alarm state has a
volume level that is discernable from the first alarm state. 10. The alarm
system of claim 8, wherein the secohd alarm state has a tone that is
discernable from the first alarm state. 11. The alarm system of claim 8,
wherein the second alarm state has a frequency that is discernable from
the first alarm state. 12. The alarm system of claim 1, wherein the alarm is
visual. 13. The alarm system of claim 12, wherein the second alarm state
has an appearance that is discernable from the first alarm state. 14. The
19 aldemedystenyrefckimlamnwierefetbie adantiineisnrradeliblertermponehicament is
adapie@fth8 disbiln campRACk.tRrctRad A eystem of claim 1, wherein the
second event is associated with a life- threatening situation for the patient.
16. The alarm system of claim 1, wherein the pump is adapted to shut off
200 wiveplare sidem fsr mmpdcsbesnd alsreitsthret Jelivpang|arme@yate f a patient,
the ataﬁtamém/\daer}@t@;t@aremﬂtsaeart:fraecsetrmyaa 148€MonkSu: éﬁhﬁeﬂte}ﬁﬁﬁ}éﬁiﬁmﬂ@ﬁlaﬁn
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h&Van I’q aarm ate  assogciat ﬁ cven atrm g f eaﬁ OE}D treatment
par icular me |cament e alarm system a|m

pafamfrtferﬁrt@aﬂbth@ortﬂte‘ibamt,reram@eﬁm@hﬁesaemém@ b@gter@ditﬁleﬁ external
to the mamOtydaeseﬁiateﬂavathttlﬂeapwttaeaQvtﬂqrhadardsndsystameteﬁrag mesical icast one

weam @ RASSOAANID A0 8 DS e IARAIEL, (e alam
tem comprising an alarm associate Wlt t Teast one treatment

parameter, the alarm having a first alarm state associated with a first
21.  evesurelatingdo thelaileastipreditatinants parameter,; wharamndhe at
least one treatment parameter is associated with a medical device
external to the pump, and a second alarm state associated with a second
eVaRAIEAIA GRS athestt Yhdame sl it psianiotdlh throakBrotivfelisrauted ©
devictate:disicennablesfsom the first alarm state. 21. The alarm system of claim

20 wherein the alarm is perceptive to an operator.
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23, An alarm system for a medical pump for delivering & therapeotic flud to a patient, the

alarm system comprising an alarm associated with at least one operating parameter, the alarm
having a first alarm state and a second alarm state, the first alarm state ndicating a non-critical
deviation from an original value of the at least one operating parameter, 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.

24. 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



22. The alarm of claim 20, wherein an alarm signal associated with the
alarm states is routed to a device external to the pump. 23. An alarm
system for a medical pump for delivéting a therapeutic fluid to a patient,
the alarm system comprising an alarm associated with at least one
operadrgepararnater, when aletrmtek avingies finst atanm state antd @ $ecoadated upon
occurrRld Bt slatedheficst alarm state indicating .a non-critical deviation from
an original value of the at least one operating parameter, the second
alarm state discernable from the first alarm state and indicating a critical
25, dématiom fromeithe’ okginad, vallueioftitheeatié astione ppgenatimgpdrameteremory of
the sys&fh, 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,
26. thaksam bavingod fssth alarmhatatehassasiatadnvithha firstevéntiselatiagote of the
Svstemtgea?g}]%aﬁtcg&eoyg]gtggg f parameter, and a second alarm state
i associated with a second event relating to the at least one treatment
parameter, the second alarm state discernable from the first alarm state:
27.  amekk8ra sneazeirment thatiwhairaet wedrdienahlesdhenseconckalared with a
third eState tO be activated upon occurrence of the second event. 25. The alarm
system of claim 24, wherein the second event is preprogrammed into a
memory of the system. 26. The alarm system of claim 24, wherein the
28.  segengheveRtisPaRRmMEd iferdimemeaned thensystermat-aapRnhel with the
treaimS e, ro%tggnpqtlent. 27. The alarm gystem_of clalm 24, the alarm further
including a third alarm state associated with a third event. 28. The alarm
system of claim 24, wherein the second event is a. value associated with
20, thetieatmentparameters 20ucthe dlaransystem;iobolaim 28, wherein the
value is a unit of time. 30. The alarm system of claim 28, wherein one of
the first and second alarm states comprises an escalating alarm that
30.  edbardes pate e A Chan g hens @atiteHtshard e alarm states comprises an

escalating alarm that escalates relative to a change in the treatment paramster,
31. The alarm system of claim 28, wherein the value is related to a volume parameter of the fluid.

32, The alarm of claim 28, wherein the value is a unit of time remaining until a predetermined

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



31. The alarm system of claim 28, wherein the value is related to a volume
parameter of the fluid. 32. The alarm of claim 28, wherein the value is a
unit of time remaining until a predetéfmined volume level of fluid is
reached during operation of the pump. 19 33. An alarm system for a
medical device used in connection with treatment of a patient, the alarm
33, SYRiePhRONRSIRG: Analpandasseciaied Wit atieashanetieatmedtta patient. the
; garameter,.theﬁ alarm having a first alarm state associated with a first
atarm sgIERTEIRNG To the at least one treatment parameter, and a second alarm
statdams soorkited with of. lsetond epeneiatatimeeter tHe alptenit\oea first alarm state
associath@atmeEnRRARL IR adhe sasoRdalarmsialendiscarnable fiamuthe diishlarm state

asqociagzl wi]ihsga%gc;o%g%vatensttr}”g%égﬁetloe hf? %tlggsaitbnvgq(?gmaﬁ%ﬁl %Fa?%lfﬁ?tgﬁ %ligséetgm%d alarm state

*¥Second ‘afarm state to be activated Upon occurrence of the second event. '

discerngdie Argyuthp fasselmblytaissoriated with delivering a medicament to a
PatigzcapEsingaa MEM S Hpwap Saviegmd alanm systeskhaning alivated upon

alarm Eilssocia d with at least one treatment parameter, the alarm having
ocecurrence of the secol ?vem. . . . .
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
34, exeiinfhesatondsalarmetate sdiscamableomthedirshalaimaigiesigba MEMS
pump 1;';';}161(9 lélxgn a%%_ss%fg‘gg ! h%t’l%l&a.lm z?ignw hses%ecltra]u}agewl\;/tll.llzl\{l%gy R eaa%l?e&o};%rapnlt!gt%r, the
and the afarm system re§|31|1ng in the controller, the controller
alarm btinenarficativy WithithesmMENS pilihp Uidl &¥0irele8EnacnnbcablFageYs treatment
paramdddiMmassembiagsaciaied withdeabverybf a medicamei! th-aPpatientiarm state

discem%%@%%'rgge%m%%% pymp having an alarm system having an algrm .
assoclated with at least one treatment parameter, the alarm having a first

alarm state associated with a first event relating to the at least one

35, trepdpenb pacamieter, @i asecenthalarmisiatepasgotiatedanitbliarsecomd alarm
eve ot
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state discerna ﬂa rom t rst alarm state: and’'a snooze.element that,
connedfpien activated, enables the second alarm state to be activated upon
occurrence of the second event.

36, 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.



