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OUTPUT Background of the
I nvention General Background THi s invention rel ates

‘generally to a nedication infusi Loe f L pisEeri fluid to

patients and nore 5 particul arl Wgﬁgh%ﬁ]ﬁ/wlﬁhﬁﬁ g‘h@ﬁ/ i nf usi on

device with a di sposabl e admi ni strati oBagkerbuni\bti thdInvemtigh nexpensi ve to

manuf act ure, cogveni e trt operate and which ensures fluid delivery at a
Me

consi stent and . More specifically, this invention rel ates
to an annunci at or sy $ficivektion ref nepally 12 '¥mabicetioninfusio bevied RN adARilerss ﬂiﬁﬁ‘{u(bs'nants and more
permts status data and the |jke to be audibilized. In addition t
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ongoi ng need for 1 nproved health care, there cont | nuous

i nprove the featureipermits: 3 ramqtioslinicia 19 F'I!ﬂﬂ%t\ﬁm ﬂf lhuﬂauicer. eccyrately change infusion pirafiles\anid lother
known, nedica e 5
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types of medi C aequipment. di spensers enploying different techniques for a

vari ety of appl InCRhokiA AP 3 P orlﬁ own to exist. In many cases it
is of critical rn%rq%a'n%e—ﬁv—g rovide precisely-controlled and consi st ent _
fl ow rates of - i Ns avesald ofsthe ongeing need fpraimpreved Beakthiltares themedxda taptinupnsreéfort to improve the

controlled IV flow.r |1 fille rior art. punps. :
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_mych, nmedi cat i has .alr been i nfused, how. nu of the .
current nedi c?‘hé‘"’ﬂng§§"ﬁ&‘§ @E‘éﬁ“%] FPFaAE, “’"ﬁ)ﬁﬁ{‘ 99358 Amper ppesation ﬁéh'd'g‘éﬂ?" p?'ﬁ?s’“d attempts
bet ween patient (Qgdolvy fb RSks B bpdigraimUipeiig By asidrig Ghepbiine dr K:ﬁse a variaty of questums F&"'iﬁmple, the
i nformation rel agled by the patient or nurse to-'the clinician is vital

order to proper |cYnicREMAY ingyig s to the cifFpakprrgrammingat the pumpgtheindintoes;or aiarps tbﬁtagﬁﬁ‘@é’ Rappcheen
problemif one eighgybicon ttfimp, s WaKS the\RatblCdF @ Sidision. csfafn?ﬁfohaeﬁun ?]snem foexample, how
remedy the problemor to reprogramthe punp. The accuracy of e rel ayed

i nformation i s dMwekmedgation hapgready beetiptused, how muphiobihe ursent mediciag dase hﬂf bpesipfyged. what has been

i nstances, | nz§%d:&ﬂ§tmﬁ%ivﬁ£htpaﬁeﬁklddfw¥ted BiAbs requests, and the @B/ S CoOMmTuNi cat | on
problemis often conpounded by the fact that the patient, usually

unattended by a dhg nformatigh relayed Wr%m |nynmaeﬁhetclwaeﬂ=f wialtin Wé!' tp, properly determine
narcotic, such 'ih?ﬂ'lsn:? robﬁﬂdtn ﬂﬂg?ﬁ!e lﬂ{%uﬁﬁm? oft BxiSts Chnd £03 el | nBeed3bry corractd 4288ns 10
effects of the i ness ?‘l treated. As a consequence o ese or ot f1

factors, the patrémssit the prthe@rnprtumrm the' pump Ihn@mtm efathp dﬂmﬂani!"pll@giﬁ ame‘ and
[ nformat i on, ty%ﬁ%‘uﬁa&’on%@@reiuﬁ%’?oﬁ? m% ,}rg@“‘gg on t he punp body, is
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soneti nes I ncorrect r exa e patl “fail to see or report :
a deci mal poi @8. Conphis cmmnmgumubw is often mwudeiﬂm}m 85t thattthecpatiest, usvally awndtianded by 2

di abetics, have gonpr mnﬁlﬁ& Sle? e 'ﬁ%gi o P%,Hﬂﬁgh%vﬁ& %ﬁﬁ?‘,}uf}&mmmmmd from pain of

I ndi cations and progr am Sron
other effects of the iliness being treated. As a consaquence of thesa or other factors, the patient’s interpretation

of the indications and program information, typically read from a small LCD dispiay on the pump body, is sometimes
incorrect. For example, the patient may fail to see or report a decimal point. Complicating matters further, many
35 patients, especially diabetics, have compromised sight and are unable to read the LCD indications and program from

the infusion device.
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Even in circunstances where the assistance of a renote
¢l i ni ci an WQ98#1fceded, patients with inpaired vi si on oPCRAISI¥RDN,
due to drugs or illness, often have diffixulty assuring that they are
correctly operating or progranm ng the infusion device, or correctly
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i nt egrated ﬁ F gh@ chi p capabl e of storing recorded words is included
within t he™ T Hstodty- device. This ch| p stores a vocabulary which is
specificlly sel ected for this Bumamiobthe thesstime, and includes, for

exanpl e, verbal {,;zati ons of al nunbe CO ol ction nanmes, etc. 15
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Because the output of data is audible, the patient, attending nurse or
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t el ephone, gnughgh@mng anyalagp Bqngzqnegyghg@swn profile data, and expiain qqug:g@p@@r thp ﬁl@

present ggventi benﬂ?{hghthﬁn mﬁta ﬁseaﬁmuelhﬁ LdﬂEHt,CahﬁﬂmJ ﬂupémﬂlﬁ%lﬁeh&n héd thﬂ?ﬂhulﬁory

|nterpretat|ono COI‘IItIOI‘lO .Pnlpan to get he I nformation
directly an&ﬂmWa\!ﬁ%Whﬂhﬂmw Piel a gamete c!mncw he clipicianawithehe el of\xbn R8EENDOR AUTYEORAR

and i nf | ecljsoftfol lFaVseto wm&ﬂeﬂmmasw&ﬁﬁa tBiEhfiohe, txpxgs fimpd e gsaukse renote
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and wor ds "spokévessensg, thiRsespry mpﬁntwmevmnethmreutulmmao Umasnﬁte m;ntdhmmauontoh&e

patient t O;nndmonQvfng B %n@ﬂ; PM bﬁ{yﬁtn&%&:@%n? Eﬁ:h?ﬁysﬁmgw n&ﬁ' hﬁﬁmﬂﬂmce The
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t ransduc& tong mrmﬂwmaowpwmm Wworgpare asy [surerpgnizeé, the eombty clinicienccan mﬂv wammtmnt he

tel ephone, gy uz}n caﬁm/ atient afd ¥urds 4 pﬁl@h Hy Mo ke 'ﬁprs&uﬂ% %ﬂ@antnﬁleﬁ QP.Q{NP ;I&ﬁt t0
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avai I abl e 3@h thesppeapriate tutsonchir kqyl seapenceoncthel pok. Fketpompsthen spedkst ity pragoanvind intusien status

concern ab W&ugtt??raﬁgﬁwﬁﬁy as dJ H’;’llﬁh bl hgrﬁnmﬁtdngnﬁ rqﬁqtﬁe ﬁ/aﬁ(ﬂet of the telaphone wnhnut y’ven

a probl em has™been aragnose ere e a reprograrm n
t he punp i sledtriceiornextibnto the telephanpl.ﬂhe eechote tlinieiarcdas thenchean sl tlh inf@mition Ihites rpm‘allvenﬂahbr

t he pati ' s hel pe roper, hutton sequence.

oper nti ot e e Riert it Rleirt s ineoF ottt i b e ab e kit o

been pushed by |Whsit epmmagx ias bdeh diagnasadbyi thsemdte clinician2a! dhprbgraniming of thégump arfmmmfnly

each depressed, k e clinician deteg a seguence error t hey cap.

e o e e e e s dte a5 e B AR 1o Bl e At it et i s

r epr ogr anmM&yperdtidn, tHaichnichR EuA érity fhiahedoirdit Sutton sedbiiite mmnp-ﬂm Bdikteriing @s the pumd litself
audibilizes the name of sach depressed key. If the clinician detects a sequence error, they can immediately direct

35 corrective action. After the pump has besn reprogrammed in this manner, the clinician can again direct the patient
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-3- .- t o prwOIsPMI6pr oper button sequence whi ch directs the PRERUSSIN2642
"speak"” its infusion profile and status. This_verifies that the
reprogranmm ng was successful . . ThE invention al so permts the

punp to provid I nf or na i t at sor t he am whi ch is not
normal |y, or ¢ Hgf 8‘58"'&]" E'B‘mi "ce ﬂl‘f‘f °t§/ R 0K 19, |"§ﬂ$ §®ePEF§l5 ang;statysThis verifies
necessarily snnﬁakthsremgmﬁmmhasmewmnd its 5 display. In other words, this
speech function can & used to IB‘rnow de inforpmation which woul d not norrrally

justify an i ncr SURANARP 339 Agtmits Hie aump.tp provids dnfosmapipnsabert itsiStays| oa ghe program, which is not

Anot’hrer pur pos Qorffly, o Ganhdt\be ik bnSthd Rsull"
programmer or uger yof tnhe plam sll [ tdgwy(_lj_oﬁclagﬂ%ﬁkc ﬁﬁ‘%?lﬁ?gmé%ge Lpth%"mp a'bd its

a "hel p" scr b o %h’ﬂﬂfﬁ’e{m ‘Pﬁ!"\ functing sanche used to previde infoemationiwiich ledemt wormally justify

m ghit | ead ah Rerdbsed Sdar comphelifyCok a Giual dRpi@Pr OPr i at el y conpl ete the
programming (i.e. "push run/stop.to resune.the infusion”™ or 10 "push SET

to enter the val ue" jnotheppuipoge-nf the dventinds taj pravida audible direction tnlarnymamweans of the inpcon
or cost of thegau to b Pheh© %lﬂ%{ n ven on can

conpletely repl ace thgm\gtlnss&gnpatahla Bla h"'ﬁo?]ﬁ‘at. ﬁ“ ,e?‘ &S%WPE'@ °f1¥' ect me entry might
reduci ng the cdssd toarverbal digagtiop fo appreprp\glnp!mp!nta the programming (i.e. "push runistop :n resume the infusion” or

Brief Descr b ' . The .pr.eferred enbod| pent of
th:a presZntI | nl/eg}ﬁr‘l& F‘S"Hﬁ%ﬁ?i{‘%&“ﬁ%“gﬁgﬁ'&tﬂtfﬁﬁmﬁdﬁ%ww e '°L§§"W‘
which 15 |ike ref er érrome ritsurmstanges. tharinvention can kimpletelp saplaca tiervitual displal orcthe pump, significantly
Figure 1 is a pﬁﬁ‘gﬁ‘%ﬁ“ﬂ“ 58':&5&%‘“ ew illustrating an infusion device

sa

havi ng a di spo mnis rat set and an audi bl e data output in
accordance wth the present |nvent|0|§nef Description of the Drawingsgure 2 is a

erspective view il Lustratin abl e adm.njstration set for use with
f he |pnf usi on devi c elTH e pr af%trad gﬂ&(ﬁveg niaieﬂ’sent invention is lllusﬁtw g:ggy the following drawings in which
section vi ewts dteasterenconumeralt inditate tike &nsamm whigtre 1. Figure 4 is
a perspective view 9f tpe under5|de f -the infusign device of figure 1,
showi ng the control [ RETSRRS Gy o Eﬂs"'“'tiﬁ"l'é‘"ﬂcsaﬂ 2nfusion dete; bavng W’BPHCP"!“H%!""‘"
audi bl e out put setand snaudible data output in accordancd Witk the plefantavéntishe et | ¢ di agram of the
audi bl e output chip_and_ its conpnectigns to tlgue m croprocessor and
speaker. 25 Figura 2 zs a perspective view ‘lﬁustmmg 3 disposabls administsation et foruse with)the isfusien device
Preferred Enbodimmt], Fi gure 1 illustrates the infusion device
10 of the present invention for administering intravenous fluid at a

‘consi stent a#fd uni f 5948 P Iracsross3eation wiew, taken plopg-the fne 3-30f Figireclesi gned to be
smal I, |ightwei ght ghge ﬂ@ﬂﬁﬁbﬂ:iﬂﬁ vieW Ve the undnhm h'lsthpﬂfu%?‘ﬁhﬁ? nf'Lﬁhu*enlC Llﬂgﬁfg!@ control

di sposabl e adm nistration set havi ng a plurality cam f
which are 30 dPHisnses kys:ithe '&"%P‘E%F’é‘l"{ﬂ" the audblp sutpus devighen depressed by a

punpi ng nechani sm GﬁgJﬂPS %qmﬁﬂlc%laﬂﬂﬁ bR Qﬁdﬁw&ﬁuﬁcﬁ? mﬁts c%ecﬂdn?ﬁqw&ﬂm?sfnr and

fluid. In Figures 1, nd 3, an admni stration se own, and

be used to eprHP‘Wthe operation of the device 10 by way of background.
The punping ggechanism 64 is driven by a commercially avail able notor 11
(not shown). The: di sposabl e adm ni stratlon set 12 Ioads easily into the

housi ng structure 66 adj acent t helate fnbodimgeti ent ed 35

directly above the { ﬂﬂmﬁk th?an ifn dﬁﬂu a& ofatﬁn ﬁm&nlt ﬂﬂlllon bt Wmmls{aﬁ'lsgefﬂ’trxﬂwus i at s

whi ch provides a contl nuous
consistent and uniform rate. Tha mfuslon device 10 is designed to be small, lightweight and ambulatory. The

infusion device 10 inciudes a disposable administration set 12 having a plurality of cam followers 42 which are

30 displaced in a predetermined sequence when dapressed by a pumping mechanism 64 to squeeze a deiivery tube 36

for dispensing fluid. In Figures 1, 2 and 3, an administration set 12 is shown, and will be used to explain the
operation of the device 10 by way of background. _

The pumping mechanism 64 is driven by a commercially available mator 11 {not shown). The disposabie

administration set 12 loads easily into the housing structure 66 adjacent the pumping mechanism 64. Oriented

35 directly above the housing structure 66 is an optional fluid reservoir 60 which provides a continuous flow of fluid

to the inlet of the delivery tube 36 for dispensing and infusing fiuid into a patient’s body. Alternatively, the thuid
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- 4- dPQ /MG ube 36 may connect to an external reservoPFT/PEYI126430wn)
or the reservoir 60 nmay be |ocated at otheg positions on the assenbly.

The housing structure 66 conprises a rectangul ar chanber 67 surrounded by

si de wal | s Ggiva ehbé238 Ma cond@et o an extsﬁngl rasmﬁ tholt R Fcr!nloal( tﬁMs&hﬁFéﬂﬂ?ﬁ%ﬁﬁ%n@er

67 drops into a recess 70 towards rront en he punpi ng
64 i s | ocat St 90the asy@blY. ecess 70 Extend| ng throughout the length and

1 el h h
22 having a | over e e 28 onpfle § Al Eolhy, nFsundl i Wals By L W

Wi thin the. dlanfieifesr sb thutmesist chemten 57 op ioparacre@ss Bh e tht @ntodnt N MRl gempie
I ncl udes & | y The dis
admi ni st ra? ?@%ﬂagg o ‘gﬁa\%ﬁ%{“& e?%%ﬁn%n E“W")F 'F’ﬁ gﬁ"&‘@ﬁ"? ?Hﬂ@"éﬁQh pase of epth
depr esses t tabthe gideiwalis E8iss lusthnclé%haiﬁo 8 if\oer eloullen 32 1Thé disposatiis dokimistfatidn sk 42 sladic
spring asse h he dj sa mnistration 10 set
12 agai nst ’Fﬁl h?ﬁﬁ'gﬁ %hé ﬂ?’h'% %‘f‘g* 'i'g%' H@fﬁ?ﬂ des; Aospnodiatsd bal pesembly -
Sdm ni s';) Ir at i%n Tbneﬁspntébleadnmmmm lsat lZ.rwhlle beinp manuiy ﬁﬁ(rjtgdluﬂu ﬂﬁ@ﬁ,ﬁﬁ.hkm d?ﬁggg, the spring

i sposabl e r n nua ade t he i nfusion
ev oo 10° i Al R Ry bt et 2 B3 SR srtombiB s et e soprs oo
sl i ﬂez i n0® sethi2 agmdsgﬂuahnuldhwmﬂ th% igﬁgﬁlﬁm fhﬂllnigolw‘l@nsﬂﬂa ﬁJmﬁnsﬂitﬁngib@hi Yecurately in
pushed agai nst.. t he de e mechani sm
Figures 1,2 "&%‘8"9 Pqeqah@ttﬁaa@/sgos%tﬁ ﬁ@éﬁﬁég W?”ﬂ‘ﬂ ito tha infusiop deyice Bfin 3 yimple
present i nvaiiding Qﬁbratmbllehhel aﬁmuilﬂfafmdsth@ sfinfn@ﬁﬂn rthagﬁf&nﬁ) bg¥ied, ittfa coh folidWerslah b gta@ﬂﬂ
I ncl udes a tu&hﬁ% a ner ﬁ'ﬁ E assenbl ch may advantageously
i nj ection Tﬂéﬁ‘ &E""Q'Yé g Y 14 EH!’!!'"U h’“""‘“ The tubing retainer
plate assenmbly 14igimeei, mhea ilgstiatdthebipdssblelitiitratiin 4192 mhbﬁ%hd?ﬁuﬁnd‘n' hich s formed
t ube- cont surface and a cam fol l-ower retainer proj ecting

nor mal to?g HT“E‘%S'M'?’H % tha fike 408 inglydes 3%'%%%4*8%1%@!'%!"%"2@9”% be injection
t er mi nat es inbldad 2313 shptejistangi ng l'atch 24 projecting substantially parallel
to the retainer ate 16. The latch 24 serves 20 as a | ocki ng mechani sm for

hol di ng the cam f § Tublpgoretaingg Blate assembly 14 Beludeson; jublog-reteiner nlate: 16 having @ fist tubrcontasting
i nsertion Ofsufdd@and a canPfdifbwey rfthifer o ﬁﬂeeﬁ@tnoﬁ'na t h Elﬁt m%ﬁd r\g gﬁl foM h'i‘aﬂm 20

insertion of the adm nistration set annel s

the cam f ol ‘RS mazawv@awma@uwwwwmm tohetatainir glate 6& Tthtf-b\mqms
punpi ng ceglaes Ilﬁlfmgtn’ﬂﬁtah(ﬁf fbﬂidl?lmgcﬁfr&m followerd £%5in E{&H }rﬁﬁﬁﬁlt hﬂuﬁ“% Lﬁn?r tgmﬁﬁ@p

position against the |atch
be seen t hatadmipistatian spt 33 inta theohpusing 68.Puring dnsarsion of waadinumrasm sefl 12 lltmtlla chahnels Vlblalmng

66, 25 the o e BdAstbigert 4‘2% dﬁesksﬁ thﬂ?Mugl?@?g!aﬁ%g BES: Jn%qangﬁé ﬂw?,'stlﬂli'@e variqus cams,

spring-bi ased retainer e spring- I ner
adni ni st r at i thafolgwers Ew}ﬂav@d}'nmq@lamtﬂgh&hﬂ t he shoul ders 73 (as best

seen in Figure 1)pgehher, g@m 3, lt Olﬁlséﬁ%% %fté} %{mﬁ nfotk'e J}Euq“tﬂgﬂul sntsﬁﬂ&pﬁa I‘uuaﬁ 63’6

by a pl urallty of cans
i s acconpl Fs}hﬁaﬂfmyﬂos}ehséémmgmehmm Bbw tb& spring- baseﬂcmpdxeﬂia The suring- tmaimmf?ﬁ

o at | on. 1ok e SRRl St sl s avy i BAGe 7 nsGE sd {1 o
Decenber 24, folo@ery 4%cate pushed dgainst t!lvt!hlt 3Brby efplunhpofpnmsrm of which is stiowmin Figud 3. Fomping
her by ! 120 RS} ke 8, 1553 rops g oy By R Sl
plurality a cosstani coptinuaus fldwiéfinadicatidQo b @ﬂxm.dﬂﬁrn\ﬁdnd i US. Fapeat 5074,088, i3fued Oecembet 29)
10, a vis lﬁﬁl 198} IuRHat invgﬁltusr%l‘ &X prgs%nt%phcapmn. wIYnh i herngy mcurpnrated herein by refersnce.
The underside of the pump 10 .(as viewad in Fig. 1) is shown in Figure 4. This face 87 includes a plurality
of keys or buttons 89 for controlling operation of the pump 10, a visual output display 81 which may be, for
exampie, an LCD display, and 2 speaker grill 93 behind which is mounted a speaker 85 {Fig. 5).
. Reterring now to Figure 5, the operation of the vocalizer chip of the present invantion will be described.
35 The pump 10 includes a microprocesser {not shown) which operates the pump motor {not shown) to control the drug

infusion rate. This microprocessor is controlled, in part, by the buttons or keys 89 shown in Fig. 4, to program pump



exanpl e, an LCD display, and a speaker grill 93 behind which is nmounted a
speaker 95 (Fig. 5). : Referring nowto Figure 5. the operation
of the vocal mmevsmodse of the present invention will be descri baCT B®7/Tk6a2
punp 10 includes a m croprocessor (not shown) which operates the punp notor
(not shown) to control the drug I nf usi ondrate. Thi S mcroprocessor S

controlled, in part, )‘ the buttons or keys 89 shown'in Fig. t o program
punp W)%yi@mg\ggl usion profiles, to diagnose problems with the pumping mschanism, and the like. Those skilled in

PCT/ US97/ 1264 3ng art wil Qit8gni tmhammbmew Wil hévk @ihir ifpine aisp vﬂhc@ﬂsl Q&anﬁ\feqp b i BFesent
wi th the punping nmechanism and the |ike. Those skille he "art

recogni ze t hatinvemian. sgck 2% sppLEshich montior for gealysionsorf the tubie ﬁﬁdﬂ’sa"am@lﬂ’ mm mepicatipnp for an

not- uni que to g @fﬁ%}"’,’u,{hgmntlon such as sensors which nmonitor for
occl usi ons of t e tu , .for air bubbles in the nmedication, for an
enpty suppl ySr eceptimddl;mn, the micspprogassokis congected to the voice chipsircyit 86 of; ane 5¢ which is included in

i Cr Opr 0CeSSOry i ﬂ%dﬁq’ %&ﬁ,@,efﬁ §P1 #{‘E @B%Phﬁu?ﬂqmbﬁdr&k %%‘é?\tm? ditbenth! ?ﬁn? gﬁm G4

|S|ncluded|n I C |ncI
address |ines Iﬁiheamdopmesedr tovssladt [this dislicez 8 0pposedcto \atheralbwicesswhich al mmrnphyus!nhamrols The

T or obr ocessor et AHERIEE 87 kst 1S i HoBRRAT i olaush il R o - Do i Wi
speci fic wordds iwmmd; imﬂ a\miceopdocessar sprolmtootpan fina 103 gdesddw, the nutﬁimien mmeos énisbles a gats

"ow e out il 3 ade £ Atkape B SRS ERRE L 3l g T st} by e BRE 1 o

pul se on |ine piuﬁﬁby dihﬁhgrmsga&tm after b finedQherivd\ DT ipillsaon fing 30%is invertedcad 1150ant,iwith thalsslect
trailing edge of i.sabling the

10 er. g.fixed
per od. The pue Biohset 5 g st Y ppel Bt fsuse 8 afirersd i 1y B g . Shtor 55
line 101, usedryb ghifS6idlestan Gidbilfier ltd Enabld kifafihip B6)tol ditkickly drv@.th @Raiina50d dhiceiae el selected
word to be "spoken" by the speaker 95. The Chl 96 in L?gdes an
anplifier to e¥hia °'l"ﬂé" Eosepye %‘eﬂd"!ﬂ' r‘E’c‘F‘F‘Eﬂ"ﬂPF“(/E"“ Fg‘d@%l (10 BRweE g or power down
vocal i ze t haqsss aptaed word. In order to conserve battery power, the '
m croprocessor controls input line 120 to power up or po;ggr down 15

chip 95. At thengnd ot the whrd. a9rouipytsiogah priine 419 Temytha ghie 6 gty “‘bﬂ"‘f’ﬁ'ﬁ%"%i’@‘ 2

fromthe chip Qe ima% ehdel THisCreRvRE Qf FRkPdgfocesddPta aftess a diffieRinRA, mrtﬂndams repetition of
ended. This permts the mcroprocessor to access a different word, and,

t hrough a repethis pogss. eduse the chip §F o m@&'@b@m and geneeneep, cln ghe iprgfens eml!ﬂdmg'péwﬁm 85is an

phr ases and S n
| SD2500 " Si ngle'g 2y %@EF o Vot RkoRiFe H'X agffb%g“\'/'f;?g& A by imdi Storigh Onias?

| nf or mat i on 28t or ag eW!ile\xhacwds ) phrases which this \aystamecap H@iﬁ@r’ﬂ!‘"‘&ﬁo““ﬂﬂ?‘é@%?‘@ e
this system Caﬂnvﬁb’nfj\gﬂ' rhgafdo | hr? udh! of ?!H Q{g}ﬁ ¥ fﬁ'ﬁlu’ J&ﬁﬁrﬁ Fwﬁxﬁﬁmh? Butidhsl 89 opﬁm mfusmn pump

provided with Tegard to the use o IS ITnvention. First
when the butt ose dp@sseds thermicraprecassor will cpuserthe clnp SGatocvoalsp the swmsc! the fhetton as, for axample, by

e, or oxanp s SBUGes e WO, T8s KGR’ ik o OAF ol Wi o vt

permits a clinpatienthas depressed tha biglit buttoploethagemp. | i nes, to confirmthat a

patient has #epr eSSEfla EeQSm EJaHQJ iR s B chbhfuoBd ¥Rkon e, and 1 e"dusular{dﬁﬁﬁff‘ls depressed,

second exanpl'e on |nuous I 'nfusion nmo
"di splay” buttta cmﬁesdﬁlpu&hikedmnt minswlhninmlhmp bp Srying, for axamplsi ‘TTha dase iso{XXX Miiiisters, the rate

M Drer o, Ot kKR Rumb o R 3oed Abual YR iars 16 af 8¢ i fand € g s 1 the comtinaoes

XX?(X millil :j t elnfusion rholde, amhd 'anlayt bston i deprissed twvize jnisucpession, theinfosive statsis spaken (For example
e, gsse

o e 8 e O 5 54l 55 i

hours and XX§6Xpsth mihEﬂSXXXXWteWmﬁnﬁﬂde m nut es remain,
MIliliters have 30 iters re

f d b f d" .
The chip 96 is al so“ﬁr‘&ﬂ gg:‘ﬁ?‘gg's"te"ﬂéw& ‘%?“%%“ﬂ?‘é?%‘@&n%aﬁ"”ﬁ?&m ﬁ‘&‘i’r"'gﬁ?"?!ﬁi"’e‘," :

the punp may r gswaeedm bétiusion by the microprocessor causing the chip 96 to audibilize "Downstream occlusion.”
In addition, the chip 96 is npérated by the micraprocessor to provide "help” information. For example, if

an incomplete entry is made while the pump is being programmed, the microprocessor may cause the chip 96 to
35 audibilize "push SET to enter the value.”



downst ream occl usi on by the m croprocessor causing the chip 96 to

audi bili ze "Downstream occl usion." In addition, the chip 96
is operated by the mcroprocessor to provide "hel p" information. For

exanpl e, iWO9804316n i nconplete entry i's made while the punp FCIURITRF42
programmed, the m croprocessor may cause fghe chip 96 to 35 audibilize "push

SET to enter the value." WO 98/ 04316 o
PCT/ US97/ 12642 it &3h B Gedn iR B %-QVQI il provied £
variety of data’\i\ﬂf'(‘:hﬁ”ggﬁp%'e aaudi bl'y prgvi e dg?wtmﬁ‘tea?%\r}g%& on| h“lagﬁvae{“tr;fost

unlimted. isrimegtahlimiteds tioaachdnstandacthe ipveation providesan oudibld outpulso thath datient can bgsute, of the

Lo o o A R B A e

i nf or mat i onta a chhiciancremdts indmctheapatient tocenablefdragnosit ¢f pumparmatienctions, cepragrarimhing of| tha gungs and

pat ent. 1o apsaatee s e Sl gy i Bl T ond G e mflE Popie i i B
t el ephone synhdamhandst vica stinderd telepbona nalmceiie itha mdssages thém the pimp withod spetibiapdprsaudho

recei ve the nessages, fromthe punp, w thout special adapters such as
nodens or tﬁ%“‘?f"ﬁ&ﬁh’“h In addition to the ability to provide a

simpl e aln_d reliak ﬂgiﬁﬁﬁmialﬁm_t ToQproviid dimplb fnﬁfe‘iﬂhlj cimmatimipmmmﬁmm pump 10 2
renote clinician,_ this inventian pernmts this comyunicati on wthout risking
Shook £ t hameEiisan. ths Eveje P 2y Fommimicaton sAuai KR Sheck 1o U padent o wayd e f
a communi q@ichePamRér\Eireltly wired to a communicationNefwaRLQh this invention is described
internms of certain preferred enbs cﬁi,ments ot her enbcgdi_ment that_are
apparent to t hosdthpehIhigipvatos,s EW'S? in tqrms jgt.rectain preferrad ap) WW'PFS!‘FW"‘SW”%’BT}@’M
this invent ispfirentA6 tiede@F SHikayy. skill ;A theSsCRLalsD within the kddfh of BRisCWVErtO) AcSordingty, aiRcieupie 610

be defined only by the clainms which follow I CLAI M

1. A Pl ipvansioms inteads, focbe difiped; oply b the plaims which fellawryy i si ng:

a punp; a voi ce storage device; 5

a control circuit connected to activate said voice storage device to out put
a stored voice . signal identifying a paraneter of said
punp, and a transducer nounted on said punp

and connected to receive said stored voice signal- from
sai d voice storage device to audibilize sai-d stored voice signal.



10 - 2. A portable anbullmmHummﬂi,mﬂmE , as defined
in Caim1l, wherein sai @hivélieaelasBéh Rgffaced rises a

di gi tal voi ceW /04315 chlm tm m mma vocabdl afy Bf ¥ndivi deeitiusornacs:

addr essabl e words. !ﬂl A portabl e anbul atory
i nfusi on punp, as defined In erei i sai d voice storage

devi ce conpri S@é‘?“ m croprocessor-cont rolled integrated { ]
4, A por e anbul at ory infusion punp, as defined
wherei n sai d control ci r &@#rtsbis, ambulstory infusioo pumpr comprising i Crlog X

5. A portable I Afusi on punp, as defined in Clalm,
wherein said m crop? gd;ggg{sog#aq{fﬁu ﬂ:ﬁ is controlled by keys on said

| anbul at or y i nf usi ona pantrpl cirgyit ziur(aem:atmmxdisma‘ermmsmﬁe WOdut & seored Sdice 4BNI REtifying a

i.ng a patient in operating a portable infusio
appar at us, ﬁn&?ﬁgﬁw%%ﬂ"ﬂ’ an receiving plural different
patient control i nputmasdumﬂl ssifh puthp Renndcel toRaill RbredSioied signs! frbm said voice storage device to audblllze

produci ng plural, di fferent audl bl e nessages from said infusion apparatus
response to sa‘f‘ﬂ ’Hf'ﬁ patient control inputs, and
transmtting said audi bI e rressages to a renote |ocation. over the tel ephone,
using a standard t.el ephone handset to receive the audible

messages from sai d #nf ush awﬂ%ﬁ%"laldﬂgnfwuq pump, as_defined in Claim 1, wherein said voice storagh.device
A eLioq 2 10Cdabjad o il v Rohge IHISIRD Sose) chedblitl b inRRAY ARt Wikl 1© 1 e

I nfusion status 30 I nf ust on appa
8. A nethod as defi ned | n Claim6, wherein sai d audi bl e nessages

i nclude an identifigatiop ponabla amb mry %r@&m&pdas%ﬁnbﬁ'haﬁ.OPthrL%a (fovgéeegurage dewce |

9. A method as defined in n-sald audr

provi de the sd9@Prigestamicroprocessor- cbnm“!m!np&ﬁd cfewibm sai d i nfusi on appar at us.

10. A nethod of assisting a pat ient in operating a portable infusion
apparatus, conprising: produci ng audi bl e
messages frdh sai d 4 nf ush pantabiganbulateryinfusion punips gsalefined ih Claig a1 winfin said control circuit comprises

a microprocessor.

5. A portable ambulatory -infusion pump, as defined in Claim 4, wherein said microprocassor is
controlled by keys on said ambulatory infusion pump to access words from said voice storage device.
20 6. A method of assisting a patient in operating a partable infusion apparatus, comprising:
producing audible messages from said infusion apparatus in response to patient control inputs, and

transmitting said audible messages toa remote location over the tabphnne, using 2 standard telephone
handset to receive the audible messagas from sald mfusxon apparatus directly -

25 7. A method as defined in Claml 6, wherein said audible messages mclude the mfusmn status of said
infusion apparatus.

8. A method as defined in Claim 6, whersin said audible messages inciude an identification of said
patient control inputs.
. 30
8. A method as defined in Claim 8 wherein said patient control inputs include key stroke inputs.
10. A method as defined in Claim 6 wherein said audible messages include phrases.
35 1. A mathod as defined in Claim 6 wherein said audible messages provide the sole data output from

said infusion apparatus.



control inputs, wherein said audible nés &5 ik de phrases, and ‘
transmtting sai d apgdi g HIES®AREGcéD a Fmﬂ" EMI‘HVH t he 't el ephone,
P !

using 5 : did tele 18 rece
audi bl e nggs%oé‘;slsfror‘—‘““ ‘“Iﬁnnmm appar at us F&FMX&/&E‘S
directly. _ . A nkthod of assisting a patient in

operating a portable infusion-apparatus, conprising:

produci ng audi HRe neoambustoryfipfusion gumpdcomprisingsi on appar at us i pEeRSEe—t
patient 10 . .. oo gor pumping § 'ﬂ?dﬂmt%;?la Lpputs, wherein sai ‘é}ﬁ&i&ﬂ&ﬁﬁ%&é&gg‘l
i ncl ude an i derfTopor fog pymeing flud trom pat I'ent RECOACEDDI ]
i nputs and sai d bandry tanpowerng saidhoternput s i ncl ude key strokle=Tmpurs, and -

transmtting said audi es to a renote |ocation over the tel ephone,
usi ng aspaaﬁrmoﬂleﬁn@ﬁiﬂ?@ﬁn&rd t el ephone handset to receive the

audi bl e ressagescirfuitden deiviig daid sphakeri to sudbike wods wisich indicate parameters of said pump.

directly. 15 12. An anbul atory i nfusion punp,

conpri si ng: a notor for punping fluid froma
reservoir; 13.  An ambulatory infusioncpuing)iak défiied(i® Elai QREWHereH saiPtiRui'® (péwWered by said

a speaker nounted on said punp, and 20 acircuit for
driving s#®Mpeaker to audi bilize words which indicate paraneters of said
punp. - 13. An anbul atory infusion punp, as defined
in claim12, wherein said circuit is powered b . ... .said battery.
25 10 14, Anpmbulatary infpsiog pygp; ’&t‘ﬁ!“&” " mﬁ YPerain A circyitcompgipss p digital yaice

G aiml12, ik elctir.Said circuit conprises a digital voice storage
circuit. _ 15. ~An anbul atory infusion punp, as
defined in Claim112, additionally conprising: a visual

di spl ay screen saj n{g‘g{my- defined in Claim 12, additionaf- comurisiggh? @nbul at ory
I nfusi on punp, 252 deﬁj‘ne | nm%?g'i%mif l?vgﬁe;“e‘:lar'{“ sz'ila %@@c‘u?p{'“@grrpri ses a
M cr opr ocessor . a visual display screen on said pump. 17. A nethod of operating an
anbul at qgY i nfusi on punp having a body, conprising: 35
providing directions froma |ocation renote fromsaid punp over a '
t el ephone, to pHkmi t Axambulatoryinfusion pump, as definedin Claim 32 wharsimsaideirenit comprisagamicfoproeessor.
control functions on said punp, and '
17. A method of operating an ambulatory infusion pump, comprising:
providing diections from @ focation remote from said pump over the telephone, to permit a pump operator
20 to activats control functions on said pump, and . X
providing over said telephone, directly from said pump, verbal communication indicating the condition of said

pump.

18. A method of operating an ambulatory infusion pump, as defined in Claim 17, wherein said condition

25 of said pump is an infusion profile. .

18, A method of operating an ambulstury infusion pump, as defined in Claim 17, whersin said condition

of said pump is an infusion status.

30 20 A mathod of operating an ambulatory infusion pumg, as defined in Claim 17, wherein said condition

of said pump is the activation of said control functions.

21. An ambulatory infusion pump, comprising:
a pump body, small enough and fight enough to be conveniently worn on a patient's body,
35 an infusion conduit connscted to said pump body for supplying medication from said pump to a patient,



provi-di ng over said tel ephone, directly fromthe body of said punp, audible

ver bal communi cation indicating the condition of said
punp. 18. A met hod of operating an RCEAISAVIRNGY2

i nfusi on punp, as géflned in Caiml7, mherein said 5 condition of
said punp is an infusion profile. S 19. A et hod of

t mbul at f defined.in C 7. Wh i
OB i on of sara sy e n B Rty G e e e o Vot et i
A method of Qpgkfldmatiordn anbul atory infusion punp, as defined in daim 17,

wherein said condition of said punp is the activation of said
control functions. 21. An anbul afesy-infusion
punp, conpri sing: a punp body, snall ITHWBH&EUHA!SQBEEN
enough to be conveniently worn on a patient's body, 15 REPLACED an
i nfusi on conduit connected to said punp body for supplyi ngedrcateh—~ir
said punp to a patient, a speaker nDunted on
said punp body, said speaker providing an audi bl e word nmessage source for
punp status information. ) WO 98/ 04316

-10- PCT/ US97/ 12642 ' :
AMENDED CLAI M5 [received by the International Bureau on 10
Decenber 1997 (10.12.97); original clainms 1,6, 9 10,17 and 21 anended;

ot ‘sl onchanges (3 pageen %™ 2 = THNA NI

portabl e, ambulatory infusion punp, conprising:

a punp; a voi ce storage deV|ce 5

a control circuit connected to activate said voice storage deV|ce t o out put
a stored voice - signal identifying a paraneter of said
punp, and

This Sheet Has Been Reﬂlaced




a. transducer mounted on said punp and connected to receive said stored

audi bi 11 56 sa &"21érllllllllﬂﬂlllllllﬂlllﬂlllf g Y 6 Storase devre o,

portabl e anbul atory i nf u§i oh. ng, ds deflned in Caiml, wherein said
VOi Ce St OrwiQ®8/04316 devi ce conpri sfs- a digital voice stPCEHUSINL2642
whi ch stores a vocabul ary of indivi gMeNpep ggaliMsssabl e words.

3. A pdirieab] ved BP UL Mnvernat ¥onalN BOPERY oAS1EIOREARAr 1997 10N 1L, oyferein
sai d voi ceoriiginabeclaims 1,6,9,1004Vi &% QANRAdndes ; & 1iME @o&ﬁ@eﬁssaénmetwéd)'aked
i ntegrat ed ctlaimst 11 ldnd g, respectlvely, remalﬁhng claim3 DRcHanBe® (3"Padexh)qry

I nfusi on punp, defin d erei'n sai.d control circult
conpri.ses. a m crop}'oces(si(ﬂmq’l‘ ‘“%"'m“"“f""“" pump, comprisings; A portabl e

anbul atory infusi on punppumgs defined in d ai m 4, wherein said

m croprocessor 20 I's controlled by keys on said anmbul atory infusion

punp to access words fr¥¥ice 0ReAYe: St or age devi ce.

6. 5 A method of assj pintrd) Girchit EoRfeedMo abthtate By i aaagadms ioébbipﬁ al stbked Sdicen
apparatus, conprising: receiving plural different

pati ent control i nyiasslddentifying anatametprsf saigkAvmp.iank usi on punp; _
produci ng plural di ffergg sﬁb@hmnﬁdmiﬁﬁﬂﬁ%“o&%fd%chlv&‘fai&iu&gvﬂo%@{aﬁbﬂls In

response to said plural tirent control 1 nputs

transmitting said $eiscied %nrmgwgwuéibﬁzasammmdamtemm on over the tel ephone.
using a standard t el ephone handset to receive the audible
nmessages from said i nfusion apparatus directly.

A net hdd as defined in Klpertabie Gmbuhtue/rmiumnsammlasadnﬂnehinecmtsﬁgum smnhmiceudmagehe
i nfusion stat

f
O o e s i V"B e R Sttty sireat s
i nclude an i dﬁnél fi cgt :c :)n OI/\hZ?Ie?npa;: gnt COB} reolnel nput s. 35
9. A a e
provi de t hrene Fsof)e dzt Bt "mhq'ﬁ’('}’u‘f'f6 S PEpR, A% g ‘&"‘i i Wegﬁfsa'g?"% §“"_’°°
| device comprises a microprocessor-controliad integrated circuit.
15
4, A portable ambuiatofy infusion pump, as defined in Claim 1, wherein said control circuit
comprises a micrup;ocissm.

5. A portable ambulatory infusion pump, as defined in Claim 4, wherein said microprocessor
20 is cantrolled by keys on said ambulatory infusion pump to access words from said voice storage device.

B. A method of assisting a patient in operating a portable infusion apparatus, comprising:
receiving plural ditferent patient control inputs into said portable infusion pump;
producing plural differant audible massagas from said infusion apparatus in response to sand plurai
25 patient control inputs, and
| transmitting said -audible messages to a remote location over the talephone, using a standard

telephone handset to receive the sudible messages from said infusion apparatus directly.

7. A method as defined in Claim 6, wherein said audible messages include the infusion status
30 of said infusion apparatus.

8. A mathod as defined in Claim 6, wherein said audible messages include an identification
- of said patient control inputs. "

35 9. A method as defined in Claim 6 wherein said audible messages provide the sole data
nutput from sald infusion apparatus.

AMENDED SHEET (ARTICLE 19)



-11- 10 A nmethod—of assisting a patient'ih operating

a portabl e-infusion ag u”m
produci ng aud)!!ﬂmma‘ss m ﬂﬁ’u zllon apparat us i n repgwrUSY7/iz642
patient orf't rél wnput wherein said audi bl e messages

i nclude phrases, and g a method of assisting a patient in sperating a pon%ﬁmﬂﬂ dpbdritGs, ﬁﬁl‘?@mg
audi bl e nessages to a renpte | ocatlon over the telephone, using

a standard tel ephone handsheaducing aydible sesseges frem wcnfweamswgeemwdwgmtd
I nfusi on appar at us

11. A net hod. of assi sctmlmr?'gmpmbmmm said "H’“’%gléfr’g“?% é’\%ud%phgcﬁsfg | e i nfusion
appar at us, conpri sing: transmitting sand audible messages to a remote locationcodian thie telgpbone] udirig e

Control i but s, wher St WaRHR 4 et BRESRR et iy SR btebr sy,

sai d patient directly. control inputs and said patient control
| hputs include key stroke inputs, and .
transmtting said audi bl e nessages to a renote | ocation over the tel ephone,

usi ng 11. A methdd of a6k aChatien! iR BiRANEY I ANsRGiTusiaphR&Bs, Yemplising:
audi bl e nessages fromsaid i nf usi ?bg Bi)ar at us
directly. 15 producing audible messages fraf, said ipfusion PppRIIUs A 1RIBANSA 10 BAIRS

conpri si ngg control inputs, whereif! siﬂ)itﬁﬁﬂe fn@isaﬁi*ﬁﬂﬁd@ﬁn fdbrititicitidn' of Shidt patiant
reservoir:; a battery for powering said motor;

a speaker nounted on tsatraliingstpAnd saig-retienpeontrol inputs include key stroke ingtseandc Ui ¢ f or
driving said speaker {0 augiobiing id YU neliieltd o il BiEn ARIVTRRIS, vty Sal O

- punp. | atory i nfusion :
defined in claim12, wstendes mle@aqe@ar@;aﬁ @t!i?csmlt@ apriihjcamessagep fjom said in llsmﬂ appﬂmgsm
battery. 25 14. An anbul atory i nfusion punp, as
defined in Cla|m12 V\,ﬁelyeln said circuit corrprises a digital
voi ce stof@ge circuit. An anbul at ory

i nfusion punp, as def nﬁg@ﬁ%h@%@ﬂﬁ cBrhp?:Q?u“ y conpri sing: 6.

a visual .display screen on sa

anbul atory i nfusion pumpxprfuspuniwimfhddmma wéSeregirm 12, wherein said circuit
conprises a e 17. A

met hod of operating aanbaﬂri}aq{ g?‘“}ﬁ s%i%?'[“ts"lron punp having a body, conprising:
35 aspaakermoump:nn\smdipm girections froma |l ocation renote
fromsaid @urrp over a_tel.

operator €9 activate E&W’f @FBFﬁHﬂd sgﬁgr %&u@@f‘zﬁwg%@nh Indicate parameters of safalbm?p.

An

13. An ambulatory infusion pump, as defined in ciaim 12, wherein said circuit is powered by

said battery.

25 14. An ambulatory infusion pump, as defined in Claim 12, wherein said circuit comprises a

digital voice storage circuit.

15. An ambulatory infusion pump, as defined in Claim 12, additionally comprising:

a visual display screen on said pump.

30 _
16. An ambulatory infusion pump, as defined in Claim 12, wherein said circuit comprises a
microprocessor. '
17. A method of operating an ambulatory infusion pump having a body, comprising:
35 providing directions from a location remote from said pump over a telephone, to permit a

pump operator to activate control functions on said pump, and

AMENDED SHEET (ARTICLE 19)



. \
WD 98/ 04316

P 126;5%? lIIIIHHIIIIIl"IHIlIl/HHLvu ding over said tel eppope direct|y

fromthe By %ai d pinp" afdidl e ver bak,. CTUSAAMHZ at i on
indi cating the condition of said punp. 18. A et hod
of operating an anmbul at droyidingnevas said tefsphens, dieestycifsem thechofh ofCrai pimp.7 sudiblp, verbal

said 5 con%ﬁugggﬂ mn‘fh%rﬂ nim?of%ﬁd hﬁum on profile.

19. A met hod of "operating an a tory | sion punp, as defined in
Caim17, wherein said . condltlon of said punp is an infusion

nf ust on punp, s dB i s f et o B i 87 ekl o [ O

said punp is tchdutlacdflsﬂapmmmmfhfmnpiuﬂontroI functions.

21. An anbul atory i nfusion punp, conprising: ' a punp
body, small enough and | i ght enough to be conveniently worn on a patient's
body, 15 ' A m@thind lnm‘pumm Bn snibdstory infusien paRy; o€ dbfiked in<Clvintl17) wheeinbsaid y
“for supplying ITEdICtI n from u to a . patient,
a speaker mourfowiion, SE'EP‘H"W%TTBE@““E‘al d speaker providing an audi bl e word
" message source for punp status information.
10 20. A method of operating an ambulatory infusion pump, as defined in Claim 17, wherein said

condition of said pump is t_ha activation of said control functions.

21. An ambulatory infusion pump, comprising: .
a pump body, small enough and light enough to be conveniently worn ona patient's body,
5. an infusion conduit connected to said pump body for supplying medication from said pump to a
‘ patient, |
a spaaker mounted on said uump body said speaker providing an audible word messags source for

pump status infarmation.

- AMENDED SHEET (ARTICLE 19)



