; RSTUe3eW W& : 6pT SYSTEMS AND METHODS FOR REMOTELY CONTROLLI NG MEDI CATI ON
| NFUSI ON AND ANALYTE MONTTOR! NG By 10 Adam David Bylund, WIIi (mmmmm"m "ﬁmm
Dur ban, M chael D. Wardle, Karen M Long, Joe MC uskey, Uri
‘Manf r ed Ebner, and Matthias Steine Field of the Invention 15 The i.pygation
general ly relates to continuous-delivery nedication infusion systems and

physi ol og|5caI fluid ch acterl stic nonitori Q‘?’ % #ems More particul arly,
the invention is rel at¥FEYSANR DS FOR REMOTELY CONTROLLING ¢ r ol of such

cont i nuous- del i very medMERICAHON IHESTRYAND ANALKIEMONIIQRENG| ogi cal fl ui d
characteristic nonitoring systens, as well as the integration of such
physi ol ogi cal fluid characteristic 20 n®itoring systems within a renote

control dévi ceAdmadrayidBriynds William Jefferey Dwsbays Michael BaWardlesKarendMyi ces and
physi ol ogi cal f ILsing, foed¥efclughkdys Ulrichniraft, dlanfrpd Fbpenand Matthinvbieinen t he
medical field. One very common application of 25 such devices is the
delivery of insulin to and the nonitoring of blood glucose |evels of

di abetics. Many advances have beeRieldeafgh¢ mventient years, with such device
bei ng |nt grated toget i i.ch provides
for the cgntrol | ed del?l\%e(ralflg&ugﬁg I{ega?lp?a?tg“o %?& net%vgr&%ée\ggcgf%ance wth
real -ti nme patinfesibn QIstetmi agd ph;csmehoguml/ﬁhml chalabtmshemonmmngrsgsmm sMo20 One such
device is dlsclos 0 es, for an

it onat i o | iR T SR ReSRlA LT e ed e ge ARhEH B bESEh o 1 nou i
at a subcut arcemuﬁmhsame@nne&dammmﬁh&mpwtmwnd phirstolpgiogd fluil dmugﬁar& for the
programaebl e dellver insulin froma.reservoir tot |ent V|atub|ng
i pl ant ed wi (PROHOTHE Hﬁ?‘?é’ﬁtw h@ﬁg}edf‘tﬁ%ratf‘?? § M@?l?]ﬁé’ﬁgﬁ}‘g‘f purrp
housi ng iZoc! uslRsoARy sstemd we@ined Rehok Rffolgevisor for deriving a pat' ent’s
current bl ood glucose level. In addition to the current blood chem stry
data, the device is cofigured to receive data fromthe patient relating to
event-specific patient activitiggike@utd of theMAldn®ohOn i n the patient's
exerci se or neal schedul e or an |ncrease or decrease_in the anticipated

i ntake of food, which Medicptiqadnisipp dejfiqes apd physiolpgicalthiid shagasisristig bl ood
chem stry. S%@Mﬁg‘&évﬁa@?&'efkh&w&ﬁx tH&nadiddieRl @ veRak Oﬁ‘ﬁﬁcﬁrabﬁﬁdaﬁ&l@ff e

provided to a central controller/processor housed LI FE-076 LFS-195

within tRE paphdasiers isthedielivers ofinredin trger the sxpnitoring of Sloor glugeseilgeeksyefpr ot ocol
aut omat i cal | yiapaRki DEnd RRaREE BoRAetn MARNESS ehi B SrilPSRE e le teitgul i N and
the timng of’lt@dp@n}bery o? iﬁcenosage %e ryee pulrrp ? ee seu h hi ghly
aut omat ed devitegrated axgethtrhtemrommlageae dwmwlpdt prevides fomthe controBedli r ect
control over dRe. AYFHALRLY Hlpar?fn DS incTRAh LA pafN piba SAMR! € 2
patient may warn stop ™ st on o ation |ng a dosage
del i very penlexd:ls aedethemteqmeermdnts initi aI admnistration was initiated by the
pattemt Jather ihan aceR dlhgelice S REBRLINTATHRAALORIISS B pfchcurst ances
that may "present such a’si at I'n I"&,"’a change in the
anti ci pat ed |pm¢\a&as foxfancaatomahydlfu‘suceanmp far ik adrginioys, wogamnwdrdelug:qaofrreal a

patient finds neel f etln t of carb drates r or Iess
t han what he BSFigﬁtasélR ?ﬁeﬁgﬁ 88?“8%%@"&@ Paﬁlgm %%puggc%dmign%{f% ances my
require i mmcijr@grammalde telivatyi afiinsufin frlom o deevoito theentatiem sisl thinglmhplareedy
parameters in ct on the Acc here i s continued interest
in the devel ovﬁﬁ’é%ﬁeé?f‘“q’i‘é%c%&ggg§p ‘??gtpﬁ%&)s/d ° Ry %&f‘?%ﬁ’tcnlgﬁ%a(“r ol l ed
delivery f nﬂggﬁ@albmdwaoxafopml paklerty cﬁfr&iﬂbdﬁd%ﬁﬁﬂse@é@ﬁt Rradditiexi bi l ity

to accommodate the real -tipe at
to the current blood chemlstry data, th c?evwe 1S conﬁgured to receive data from the

patient relating to event-specific patient activities, e.g., a variation in the patient’s

exercise or meal schedule or an increase or decrease in the anticipated intake of food,

which are likely to affect the patient’s current blood chemistry. Such event-specific
40  data and blood characteristics are provided to a central controller/processor housed
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of each patient and to particularly control the real-tinme delivery of such
medi cation. O particular interest would be the devel opnent of a
patient-control |l ed nmedication delivery system which provides the patient
with such flexibility and control while increasing conveni ence and ease of
use, enhancing portability and providing i nproved patient 25 privacy when
needi ng tosi nt\ehfnaﬁepmmt Mohifte devek whith eiddidiel theedsyilis Yeliveri prSidearar y of the

| nventi on Devi ces S d net hod are p i ded for_ renptely

control ling 36“tﬁ’é‘6‘i“:@é¥"6‘115‘t¥éﬁ‘? %PS?*“?’(‘} %‘gﬁ%ﬂt"l é‘h Ospge Gfdzsuin apd the H@H}gdgtl on

i nfusi on punpthe%éﬁ%rya&ﬁcﬁﬂ'&ﬁ%g@ﬂﬁé)ﬂﬁn}b nfusion punp, and/or for renotely
controlling the neasurenent o phéSl ol ogi cal, fluid, such as bl ood or
interstitial fluid, of rehiyyau W&?ﬁéd@m ?ﬁ‘@t‘&ﬁ‘éﬂ@%eﬁaﬁ?ﬁ ol ogi cal
fluid rmnltor f ude a
00, o o g ﬁ@"%@%@?‘é@%ﬁ?ﬁ%ﬁ‘é@%&“@%P&%t%%%% 35 the
moni t ori ngo dewwle Tipatidnhfas wart tp step therrdnvirmsiiation phigedieaion during/a dasage
separately ho t i.n t t E-076 2
F5 105 e dePaleghl s haE pisih Bt Helor BHEAR B 6 e e, 0
notor for di sﬂ:anacdmgdmgfne amaehrcghmmad ﬁlgmthmhélmcemetamas that ﬁh;epneretmmcba punp

i Sl 2y, 5 punl RO BRRd RAVP gt SoedP o b Ea PP EiordoieeRY fun

oper ati on and djabéxe, eg.murmgmaheanm patient find s msedf e:anﬁgrwmmﬁaﬁrit oﬂcaﬂmwleteﬁ or the

bidirecti conmmu tio he fob nd ot ces, nmenory

st or age ngns sfegiet ?rﬂ‘gssé rv’tq‘-atmfé P8t AH5HRELe é’F‘Pﬁtgt 538 g‘!‘ Lreumstaees cont rol
keys to enter ng ra@lreﬁmnetnttan@almm@rm&rtsextduﬁranﬂtﬁsmuﬁ ddiivep) par@deten id he

di splay. The p§y5| ol ogical fluid nonitoring device includes a fluid

sanpl i ng mean&i§%Pn §EPBER ng and col l ecting bl ood or interstitial fluid
fromthe patient and a &d&@fdﬂ%ﬁ@tﬂeﬁéﬂs@oﬂfﬁt@%&%ﬂhtﬁ@&&%lof;&ént@ﬁé&orl ng one
or nore characterl stics 15 anal ytes, of the sanpled fluid. The
sanpl i ng and $epesdud H’Fthﬁ%h%t@PPﬁgﬂn‘bFOf‘[‘fﬁEeWﬁf@Ioﬁgieélaﬂthnl"eﬁ YPWBR be done
on a subspgnt 'u@lc'h)br&s@d’étév&yg’r‘éétexb@édbﬁhtyTJ‘E‘ccQBMx%HQE %'r@ﬂjtmfel Hx'nHecf‘Bé‘hée%' ng

devi ce may further 1 ncl power sup a battery, an alarm a

di gi tal displ agfeachp@twmmmt@aweﬁarmmr@l tgwalﬂﬁee Beliveryraf sughgnedication. Of
cormunt cat | On pibllad i¥erek o6l B BEIIITRCTS pallBHRE HrcHbPERIRTRAAYAP! | NE
short-termor [ ong-termstorage o nd user i1 ntertrace control keys
to allow the amermwbwhptoarrde@ﬂle@etl@twublattca ﬂ@rﬂbtiéy anfecoatrol Whlbrmqmsmg

di spl aved on g GL3RIAY eacT B RIURLALAICAbIG 4G dRRb A BRadgudee further
i ncludes a con i aV| ng a i Croprocesso con I ng oper ation of
t he sanpl 2Ag ardhcpmdsnnedmgtio mbafase with theawaticatédn ﬂa’ngexwtseswmcel pt and

transm ssion of signals via the comuni cati on nodul e and for processing and
transferring data between 25 conponents within the nonitoring device. A
feature of the physiological fl uhd noni tp{h Egvenew ceis that it may be
programmed to provide for the co PEsn e ts gm'ﬂg access, collection and
measur enent of physi ol dpgviak, s&étemdanmmehmdls ateyovidaicfof mnolmlymtmmngrventl on.

The fob ingludes. means..f or there t el ntr II| the and/or the '

30 cont i.ndBus TERIETE BHFERIO ¢ Pael anht th tRed) B R AP A,

Qﬁt [ _onftl ly, It b@chegemmﬂeh&@wﬂpg laxtm far reﬂ@ﬁ]tymgﬁtrr]blﬁﬂ@ﬂﬁ measurépérs ofli C

physi ol ogi ca Ui nt. .me 0 s at str| port -
cofigured to P g]l%gg%}ugsqu g bigo %frmtﬁtﬁtéﬁaé&%a 3 Paey r‘B‘??B?tP he bl ood

gl ucose concempbicafahddis ﬂtysel@ajapmtﬁd ﬂfonitdilﬁtgﬁﬁh'c@”l‘hessybtb@@dfihh’pfd@@tt meter. The
fob al so contai ns_conponents whic ow a user to remtely contro], the 35

i nf usi on purrp“&’ﬁﬁ“‘tnﬁé‘ﬂm}ia@ﬂ'@@]id b”fﬂl’rl}hftfe%ﬁ ©BPl R e &‘8“ PYRR A ™hg a
fob contragkl etheftﬁa&hﬁaﬂngdéﬁ&r 9RE RS YPundpOind %Q)ﬂltéﬁ&{é dfte RN e G ArdiBy er
operation functions and a comruni cati on nodul e for communi cating punp
operation, a #pejd ayintearateddrio nsingledipysing #ECHTS 3 LFS-195  for the
entering, selection and transm ssion of data to the punp and the
physi ol ogi cal fluid collection device, and nenory storage neans for the
storage of such data.
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An advant age of the subject system over many conventional insulin delivery
and nonitoring systens, is the consolidation of an episodic blood chemstry
neter and features for the very discrete, renote control of an insulin punp
and/ or a 10 conti nuous-neasurenent analyte tester within a very small,
stand-al one fob. In addition to renotely controlling the insulin punp and

the contingous measur eneidinfusieh phip ifREides a mediCatiod Restivei i€ & dfitd mbde for
consolidation of blood chem stry data and insulin delivery data over a

. . y In .
period of ti mésaFRYNgheedicdion ffom BeFETNIE athedniaien PP mafedicaineluana | at er
retrieval by GRRerkefply @hd RbRRKS b hiddin A S Bispldy, A PIRH PR eY Ravdpad YSi s can
be 15 made of all key information and events affecting the treatnent of a
patient. Such RieFPBIEeRsUOLIORIPINEY PyiarRioRyation ApdPYIN eqmmrEeation funsiomsub) ect
system whi ch g}, at o RNBHnE bRl onbil bl indcfod WM Y EhaML: | 1 L e
control of blood glucose levels. ecitically, subject system provides the
user wi th1fhe davresi mymorwy stoadas nesaanipe thetshorbtsrmor bme-térasddrageadfalatiednidver y

default para i i is0i i i j ded by
Sof twar e al goeP kel 8 Ber: T Mta'ds Byalntle i i alblab b ol g B ML
better treat a user's i Tiegdysbdlegiandluidhmonitiging dedes intlndesprfsdsimplingent i on
allows a user to custom ze an insulin bolus delivery. prqotocol, i, e., bolus
Vol ume and de PR aRFarEgRd colFrnsilond Srampittal D depatest pite  he

usg;' S Cﬁr r entch@bcteixtic ubsiladmﬁdnaingahs(fwm@ﬂblﬂbi &&f)brﬁﬂitﬁﬂtk&h[@éri@ﬂ%l &ation
and/or t user' s antici pated_a r act.ua ar bo rate intake. More
speci fi caﬁlsy, a{lﬂg‘esprogg‘éﬁ mi’lﬁ‘gg'r‘l‘gi {;ﬁe iﬁ“ﬁ\t]/‘f’%@%dc %“h?e@l%g’ﬁ&?‘)(’?ﬁ?%g(ﬂafﬂ?%nct i on
options, namelpyydidlegicANRRINMMAY R RnE ah & sibatafiially LOAHBHs bsRe TR pRdicHguanse

cal cul ator functjon and the conbined calculator function, which allow the
user the opti ddBORIRKES AFSs BYNATRRERHYI6:F ROMEHBIPPIY And 3 PATSSY. SBdaERh st ry
and car bohydr fﬂ'i%tai diftflayl, Bk RuniBation®hdduRSoLhd B dif RSN Sorteilcadn MRl S€
undertaken by the user, prior to inplenenting a bolus delivery protocol.
Certain of thdoh@ndater devdces oremer isiorpes ieAnsciar e phort-ss obloag-trameiareas ofal ues,
e 0 the ol Win! guGRehARYEE A R0 kRl 15 ul? 1DLAGD ILHGAIE oF A1 O, AN
the user's target blood glucose |evel, which have been preprogramed into
the systens' @8imetsry fegm mengsdislayeden the disalept Ehesphysiolpgical fed mpaitorng’s
actual bl ood B . of, med, and
t he bol us dosggggég%?tpéer%%dﬁ s%ggl% orl sl,%lglr atr%@%gwggsggféggéo%ﬁgﬁggg@@m basi s
by the user. Iof bE-s@vplingRgd tgsurerenT meansefon oetsroting thecregrip s d transmissioniof n

i nvolve the r nt rol of i i i . i ol ogi cal
Fui d mon ¢ or LGS Gy fleaflaBEbGE pOR: LIS D Rt TR AR JuBIR 20, 2
control in§ol cesmpdieatsdgthakthe gioniveingelemce. RefepurgofaiecbHyhielogbl fidl bet ween t he
nonitoring device and the.foh.(and optional ly bet n.the pu and the

Toni tor | ng. dedtasy IR i B iR BhRRs P E SRR R Bl 3B 10°and
forth between gbimg avass, oceliecti@vind eseaniremértt f physiefygeel flnié wathounthe weed faon

nmodul es. The et hod§ matl%i i nvol ve the inplenentation of one or nore of
various types SPaH BT AEYEY i very al gorithnms which include a standard bol us
delivery al gorithm an Thefebérthdeomesms feltheremyteh] @atrollihgtening addéat thbol us

delivery algorithm Each of. the.abqve may be inplepented with o i t hout
the. above HencPBHBAuTAN SaRECH T EHUH I POk cOptRE Delting
optim ze each R@las ittPhde\sen¥n-BERin0G R} oPépisday phigolokiva Muld Measurthrse and
ot her objects, advantages, and features of the invention will becone

apparent to t RS B8p &5hes afest aRparheonfigured to ragsHi AR airiRgor he eigtdif | s of

the nethods angbasysh&itheMioddudBiaintrationFlal s@plahdir € pﬁﬁ&t’@'@[d%dfb?”tﬂey

descri bed below. 20 Brief Descriptions of the Draw n%; Ixleégure | illustrates

a system of t Heetgsr d5e b alsa\ereing FOrARARPRIE “RICP Gl oM BluEST AR ALY 6RIREIPver y

punp to besworgyQ¥n bRy RittheMtysRNEical fheesehid! A&lRrhahlife ARSElonaOI i gur ed

in the forma renote control a’ew ce for controlling the functions of the
having a microprocessor for controlling pump and meter operation functions and a

communication module for communicating pump operation, a display and control keys
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meter and the punp 25 Figure 1 Ais a view of the punp of Fig. 1 taken
along the lines AAAin Fig. 1. Figure 1 Bis a view of the renpote
control-neter device of Fig 1 taken along the lines BBin Fig. 1. Figure 2
is a block diagramof the systemof Fig. 1. 30 Figure 3Ais a flow chart of
t he standard bol us delivery algorithmof the present invention. Figure 3B
is aflow §ha|f6r 18 entdtit g E9etetiictophdRRhiSisGSH df\Rfato Ble@ainp MR phidilogEgsent

i nvention. glgre 3Cis a flow chart of the dual bolus delivery algorithm
of the 35 predadicollenfiendprase, and mermery 4iRrags raeany Ohheisierage of suchdatear bohydr at e
cal cul ator mode al GO | M Rfn AERALS AL OURNLEORany b8 I 95
Figure 4B is a flow chart of t | ood g ucose cal cul at or node afgorlthm of
the present i deliieniand mqBitguRgsyA@E.Ss dleﬂbmlléai@ntofmemﬂq,élcmmmm e/ bl ood
gl ucose cal cu I e vention re 5is a
fl ow chart of IH%EC? (ﬂ&gﬁ e?f(%%é Ve?gglgén {}%{/nggletci%gﬁ& oign ’I?—llahm B 4 ?}Iéugt rates
anot her sy8t enommwttsemqmsmsmlm amdy&emestem withanva vegy anq:ibstambblenecﬁobt imuous

physi ol ogi cal noni ce t.o be worn by the patient anpd a
remote contr oflg[iité?ﬂ tgéelfl%tf’lycffiﬂ?qnb’f tklﬁﬁls'tﬂﬁ’é"ﬂf’n%‘flFlben%’n%?uoflﬁg’e?ﬁﬁmef} i ng

dﬁvi Cei whi cr\al}ia?ﬁageete@mmbbrodﬁles ﬁﬁﬂﬁ@ﬁsoﬂlﬂﬁﬁb{nﬁﬁﬁlo&& clheﬁhﬁﬁ/rc&lta i tigsulih Or
physi ol ogi ca ui d nonitori 15 Figure 7 illustrates the _cantinuous
physi ol ogi cal EFGEIAaRINVEE BPF Oéé‘mec?ﬁgﬁ‘lamf%‘és SUER$quaQ @Pteﬁflﬁta i oRedt ng a
di sposabl e camhd 1a£ég ﬁetﬂl@@ﬂoy/m& Bset Bea pRYRictaar IAB Gudiey b&ﬁpreﬂ%hﬁv'é’ ghafsislchiibd 1 at es
an enl argeg per tive view of the caagld e of Figure 7. 20 Figure 9 is a
bl ock di ad ! key dnfapmagion ppdjevepts F"@’lﬁ‘ éhemamenaofm RBERALi agr am of

anot her system of the PRA @Nanial Fé’sedi'é pﬁoldwbyckbrﬂaﬁq‘eaﬁ%oﬁh@afbye%béy@tem
medi cation delivery punp, a continuous physiol ogical nonitoring device and

a renot e cont MHichiallpwagiserbaeadifiegibilite it theymopigeringgnd inthe epatiolefoqdunp and t he
moni toring de?lu%@se lg\égD% lelt)@agy,%ﬁﬁ&'s%téxﬂ rd¥det B8 ubé? ﬁﬁtt é)£bﬂt§§ft(9fn§ké he

present inventfion is Is"to be understo i's I nvention
is not |imni tedh@aeStthebOblamd}wMaateénlb@m drfavltopapanstard & ey tnas Mychofthis, of

course, vapy. ﬂ&lbfh Sgbgcgl&gg b §oé6\9:9§ E%ar 18?18 u{ﬁﬁe éolﬂ 0 dﬁﬁ gét?rgé %}%f{edrlc%ﬁgn herein

is for the 30 and i s not

i ntended to béollusemti ng, since the scope of the present invention will be
limted only by the appg YWer . Qf I IS« Provi ded,
it is understood that ea I'n %?(L/g%lrrslg va ﬁ%aﬁ?&g’gt%w nteééﬁtﬁggﬁsﬁtw uni t of

the | ower | i mirnventminedlows hasear cnéustomizd apandulin dolos delysrygirdtecoli g boluet ween t he
upper and | Ow%rlu}nle %é dalvertyhcfauratlrogﬂ%lefaggr%lgaiﬁ%r gcgrrh][%rﬁsa ing ;‘or(%he user’s current or
25  substantially current blood chemistry evaluation and/or the user’s anticipated and/or
actual carbohydrate intake, More specifically, the present invention provides three
calculator function options, namely the carbohydrate calculator function, the blood
glucose calculator function and the combined calculator function, which allow the user
the option to take into consideration either or both blood chemistry and carbohydrate
" 30 intake, as well as other factors such as exercise undertaken by the user, prior to
implementing a bolus delivery protocol. Certain of the parameters for making such
calculations are defaults values, e.g., the bolus-to-carbohydrate ratio, bolus to blood
glucose ratio, and the user’s target blood glucose level, which have been
preprogrammed into the systems’ controllers, while other parameters, e.g , the user’s
35  actual blood glucose level, the amount of carbohydrates to be consumed, and the bolus

dosage correction factors, are to be entered on a real-time basis by the user.
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35 or intervening value in that stated range is enconpassed within the

i nvention The upper and lower limts of these smaller ranges nmay

i ndependently be included in the smaller ranges is also enconpassed within
the invention, subject to any specifically LIFE-076 LFS-195  excl uded
limt in the stated range. Were the stated range includes one or both of

the limtsgs rangesrfxmbididr ifd ﬁr%&%lﬁt iﬁi}engeﬁ [hvBive 1RGSRt REAHHY BEla bk AtRnar ©

al so included in the invention.” Unl ess defined otherwse, all technical and
scientific terimyliypedp hed aphysiologisat fiad sengorimealsving bumeas i by ainder st ood
by one of ordi : ' ' - i J: S, ol ' l.amgs.

Al t hough any r(rig%?%ggéﬂgk% %‘%}P g%]:ﬁcg?éénst{o %n%glrv x%rhg@ﬁh%% é’%ﬁ&{%ﬁ%&gg@ agatgscri bed
herei n can al ske fob andeiwean thévaomtomng deeceandttiesiob tapdebtiotally petesenthe
invention, the preferred t. hods. and terials are now described. .|t mnust
e not ed t hat P3P ged e dH B pdiBh Bols B dr R e SRREEERS b1 T or o
"a", "an",10andnd fdrth'betweeh tderapbusrdelicesefiethein rpetive sanmirdcation mexdtlec| early 15
di ctates ot herw se Thu}sh, for .ex(gnglhg, referencefto "a test stri B’ i ncl udes
a plurality of sucHPB&pods PyEValiythe SPRIPRFUEIGIP! ORHRr TG O LAous BPEt es
reference to QRBolQ¢ ddINES 2BRYiHERSWIBEINE0EE ¥ SthrefatSbohlteleBRry KIRONEM, & t hose
skilled in the art, and so forth, The_ publications discussed herein are

provi ded sol _eleiitef@ﬁd bPH’éidFl_i‘ffF)é@B‘ifEB‘Pé‘P‘bFF’B‘P‘ bplys felvery; glgosighmg g Eechof ttteh_e _
present appl i GBéveQRay t¥QkBicRIntae ithRr kithd @ 1R HANRhEHQIuBSorahREMN jgSI ON
that the present invention is not entitled to antedate such publication by
virtue of 1gri GFder intomise and ppwreize eachdolpa deliy et Prpiopeliatenyi A epeplimsed ni ght
be different from Tﬂ&e%ﬁ& Bifibr dbjHRls SRhieades Al S Gind BYerii6R dill BocBfe

i ndependently confirned. The present i1nvention wll now be described in
detail. |n furapprsent xGthazeqersony vkifled iethe ae sipen repding Aieidetails efithe matpéscandsy st ens
and device co Qent 1 i i : Lous net hods of

usi ng the subjrggsgt de@?%\fgééegﬁgvg@g]t?gnh%ﬁgg%?@l S n%%bﬁ%gélb?br controlling
the testing of physiological sanple characteristics and for controlling the
delivery qf, nedication to a patignt.xill. then be cribed. Finally, a

bri ef des?roi ption is provided of ﬁf'ﬁ%ﬁ\éssﬁﬁfé% s%il&fesl,qgam?%sh kits include the
subj ect devi ces 30 and Eigstedniustates o systarmofthapitesant myerttion hatibg @ portatiet hods.
In the foll owing.description, th [ese i nyent i wi,l ] be descrjbed in
the cont ext _ofgiiocis Ben Slmerdbs BRI pEKETP! Ee s R fEry

appl i cati ons; chafigavein tielfoim a senmoé canrbbdeded féraobteollingithe fungti@nsdf tieose
skilled in the art ¥VI | | agpreci ate that the subject devices, systens and
met hods are ud®¥UI2 fPePHBPreasur ement of ot her 35 physical and cheni cal
characteritics, e.g., blgeedAceaglehadfitapunpal, Fidl1askdnalval @stl@eoh-A avel |
etc., of biol (%\c[;i al substances and mthe delivery of other nedications and
the like, e.qg. ,g'gai n control medication, antibiotics, chenotherapy and
nutritional therapy. LIKguRA® ik bSre®UT the emSleshand-ndiel dogvé 6fEg Rethkenr i ng now

to the drawings, Figs 1 and 2 illustrate a system of the
along the'lines BB in Fag. 1.

Figure 2 is a block diagram of the system of Fig. 1.
30 Figure 3A is a flow chart of the standard bolus delivery algorithm of the
present invention.
Figure 3B is a flow chart of the extended bolus delivery algorithm of the
present invention.
Figure 3C is a flow chart of the dual bolus delivery algorithm of the
35  present invention.
Figure 4A is a flow chart of the carbohydrate calculator mode algorithm
of the present invention.
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present invention having an infusion punp 4 and a renote control device 6,
comonly referred to as a "fob." Fig. 1 A shows a top view of punp 4 al ong
the line AAA and Fig. 10 1 B shows a side view of device 6 along the |ine
B-B. Fig. 2 illustrates block diagrams of punp 4 and fob 6 and their

respective conponents. Figs. 6-9 illustrate another system of the present
i nvention kaving a physkiglRaRGakL ﬂ%%hzﬂt&ﬂﬁéﬁl%d glgcd!@w&ﬁaté’hoﬁo&m Hitfpb 350.
Figs. 6-8 illustrate external views of the conponents of the sys% em and

Fig. 9, al ong ofthelpreserg im@ntiqe ovi de bl ock di agrams of the nonitoring device
300 and fob 15 350. Fi gg .k e.qP nt

i nventi on which incl udes ot4E ayﬁg&%ﬁdﬁggéﬁ%ﬁcl{h %%?&bgw eélllctgge C;uﬁdz?on Punp
| nf usi on punp mbdhakgoathhmfshmgeﬁptmvmtlem ably forned froma durable 20
plastic material, having a Rorti a receive or. house a syringe
or reservoir (not shomﬁgﬁrgﬁdf %ggvﬁrcgagtcrl IR%‘]‘E alfresgﬂ“f“éeim%m ni stration
to the patlbent via an aRBigaeicdihesthaien shwttier sysem asffthle;pmsbntmbenmgnhavm@a heter 10.
Housing 8 is pr ra sufficien ct. s ahl y, and

di scretely carpﬂ%%bge fﬂfm 'ﬁoélsﬁéyesid"%“@:l ﬁ%@é‘ﬁ%‘%gm%‘% é‘h@ ‘B?mg’ Watnﬂ“ Z%dor t he
| i ke. GCeneral |a¥emd$t@'d6ﬂtﬂﬂd&1d’b&8r @ntr61mggmem&cﬁbﬁsrtﬁﬂ%ﬁnbramgﬁg fievaes, abieHt 2.5 to
about 5 inches and m)r typ| lﬂ‘{ (Ifroma t 3to boét 3.5 inches, a

hei ght HP in f%"t?&?fﬁ@ Vides gn e Bl?fer@rl xhdesisddibor e typi cal Iy
from about 2 tnabgat 2.5 |nches, and a thickness TP in the range from
about 0.5 to about 1.5 inches and nore typically from about 0.75 to about 1
inch. Whillé punp 4 is iFiewstibystatenty conjingownbztielagicaliflud meritoaing drse or
squar e shape, ome@werﬂamga@ﬁﬁcﬁﬁmgarafsg@srab@tcaﬁdgea@ed iR thEXRARbrg Ci rcul ar,
obl ong, etc. Infusion punp 4 houses nany of the same basic conponents and
construction &8Vighior art infusion punps, such as those disclosed in U S
Patent Nos. 4,562, 751, 18] %’%3" 07 £

6, 248, 093 Bl and 6, 406, 13;5@% fﬁl\%ﬁmeﬁmgr ezLr ere %e‘?ncggeégor a}?e‘%ﬁaglpe?%ference
Such basic coﬁmwe?lts include a 35 nedication reservoir 50 and a drive

not or 52 ich uses a | G Y riven advancenent of a
reservoi r\ygi ston (not sﬁgﬁe% %ng%@g%(ﬁfth% %’%{’?gﬁgt% exit froma punp
outlet into infusion tuhguﬂeopx.dm)lvl/edehagrunhémoﬁur Sﬁmheofrmlbram'smerfuon

LI FE-076 LFS-1 rv0| be used
such as, for e?(lgcmfléu&i é’g{]r oo%ﬁ%?gwgﬁ %hV%ry ‘1“9 rﬁeru% WSI&Q?CM

el ectrokineti ¢nd‘nlt0m)g deAntelland a)rm{oltwcon'aolpfommntrslﬂmg)tm fartiambfahdddivayy 64 are
provided to supply (ilgle necessa({% el ectrical power for operating the
conmponents of P B@ﬂﬁ“ ¥el ect roosnoti c punps suitable for punping
a nmedi catizen 10 are di scl osed in U S. Patent Nos. 6,406, 605, 3,923,426 and
PCT publication WD 02/094440. Basij ¢ca an el ectrq-osnptic punp conprises a
punp nediumto be wetted by the Ffaglﬁé bgﬁcgpﬂgngﬁ&}ﬁgﬂvegﬂana pair of

el ectrodes to inpose a Babie&g@preseﬁtrmtzdiﬁorpurﬂpsdﬂiaéﬂ wtstdbetdmeexduowmmm of
flow Oten the guqr};? |um|5|nth§l€‘kormof a rane xhibiting
a net el ectri dHENEQRIF getainuted e the RARS tlé’(‘f]mb"g?tst écqre @Fa e 15 punped.
The el ectric fcbekel vﬁlﬁt upalbeioRaendéritoEihchd RERS0ISE el hereh id fex ke t i ng of
charged ,species in the liquid in the direct vicinity of the surface of the

punp nedi dkh ?prasqqfalﬁgcgamg PafticelansRRad iR ANl a%ﬁa@gt infendRsl P Re iMYHGi d to be
punped and regipd &e's&p%%?ﬂfe%?éééﬂt%ﬂreﬁﬁcﬁﬁhﬁ bfehlﬁﬁ\feﬂ Bnl bk @il dpPehdedl clafd®. €l ect e
field. Each of the disclose s can be appli o either directly o
indirectly punp the ned%alteladmgle@fml\d@éi Pl rligs undeestopd thgsgadkat i on f | ows
though the p“'me%ﬂgw&h\ﬁé“td L %eh{?l ddf‘&%'dn%hﬂé‘!&%r%@uxﬁ%@%% hﬂeﬂ%éégys punped
through the punp nmedrum and f I spl acenent o hi s seconc(i) 1 qui

appl i ed to pr aisatesoteraisel betwepe thepperand tater brmttod thabraned W@nédtheﬂliﬁpi 4 may

furth I 66 f
alerting the Girre s I bR ol LBk, M EPOBon e of

medi cati on i s upperandiovgr limitt hhhesesmal\lfemirmgemby mdcpendmﬂyﬂae urycludediwherrent
which is outside.the acceptable ran? tln V\éltr)laé&rg Sugo V\éh%l’}lg. occl usi on
occurs mthe HANEIEIRY BETRGRCTREE REPR (RRvieaa %ny R |¥urrp, or
for rem nding the user of an event or to performa necessary action, a g ,
performa blood chem stry eval uation, enter nedication delivery rnrmbmcol ,
etc. or sone other user-definable alert. 80 Suitable alarmrem rid&tSneans
66 for use with punp 4 may include audio neans, e.g., a piezoelectric
beeper; notion neans, e.g., a vibration notor; and/or visual neans, e. g.,
an LED, etc.



Punp 4 also includes a display 14, such as a liquid crystal display (LCD),
for graphic and al phanuneric display. Such graphic display may include
icons 35 representative of, for exanple, bolus and basal rate delivery
status and settings, historical data regardi ng blood gl ucose | evels and
insulin deliveries stored in nenory, LIFE-076 LFS-195 stop bol us
commands, 6t c.exdbadeddininig tierstdiadranged. |Whdre thegtated rirpe irkiudee st Goth@f ter

interface meny. .Pu 4 further includes. a pu controller 54 haying a

m croproc esso:fm’flt&rrg&?ﬁ{s’?‘cg‘?qt“% thﬁﬁwog’p‘éfﬁlé‘isggﬁnpugﬂgﬂ‘ﬁ%e élé‘i’ﬁﬂfimqé ’Lnitgeh
functions. Pungesditroll er 54 may al so have a nmenory el enent for storing
punp operation software prograns and 10 other static data such as .

pre- progranmed def aul t Yapwsdsinedqihpgvisg abigchpisal and seientifictesmp psddhersiieni st ry

meter cal i braphiné SR MBhingRs cHSRbnIP LRISHERE e 8f SrdinalARANAYS artider basal
rate, carbohydrate and bl ood gl ucose” bolus correction factors, a user's

target bl d8d gihichdhis invention belogps yhlghogeh anytethods padpeterials simalgeomeans 56 i s

provided for ft ] Of i i nfusion
data, bl ood chgﬁyit_ry g{%{ie%@é%?‘%eel c@ﬁﬂ%&%%ﬂt@%@&g@é%&eﬁ ij g;mand ot her
data entered Ipyesettenvastam, thepmrberiadfmethals anthmatenaly are mowdesribed. or mat i on such
as the nedication delivery rate ni.ts/ . the current volu of

medi cation held in the Iﬁg%sﬁétrb\%]iotregﬂb% u%slé%)g‘%%l\i}emr@mst %?Rpfg‘iegﬁ?afrflﬂgl}e bol us

del i very dur atinguiar fetms “aB| ‘@0t and &tive’sihelydd@itual tefecdntmiadest the chhtexidiegilyicose
concentration 2 / dL. asurenents and their respecti dates.and tines.
G her dar 45t ndEHE PSR TRRUpRPIRe. ARy 1o 1 GEPE meliye’ ABNHBde. but
are not | i m t edachttest stapbatdyrefepsnes fontirldevicemntlhdes réfadndehie opasanat aevcasel at ed
to bolus deliveries, . e. g,, | us dosage,..bol us duratiop, bolus start and
stop times, eta’é‘.ge%" n %F‘Tﬁ?‘{t%l(zfé?w?f?c'?‘%sgégmﬁ‘g’r?ttﬁ%?”’@ §°€’§9‘, 12b and 12c to
al low the user 25 to enfi@publicafiGhLdiécushall Berih aRAsraiBéEotely foPfRed MENU

di spl ayed on display 14. For_exanpl control key 12a nmay have a_j ogwheel
configurati on disglesyr ptite thediing atFiogfhefreAe%P@cgﬁ%‘ciNq@%g ]Il%f?mjl-“pt@\}?ﬁ_eel 12a
is rotategoby chii@ubtbR anta@mBGibE Hat thB Bred@s ilvestionqs HdtRn@ied!th Gntb®eH &@k | on bol us
to be delivered by punp 4. Jogwheel 12a_may al so be used to scroll through
menu items fr GHYIALQH By virtue efifgiof ivemionc Furisengdats of pehtisatinp rieyidedssi ng 30

j ogwheel 12a GRRhEWiteds frdAlndReal fG1RnRE s QRfch b @deB vdepr essi bl e
buttons for inifiating the comrunication of data to and fromfob 6 or other
auxi | i ary deviltdeBendprilyfcgpfigmsds j ating a bolus delivery. Punp 4 may have any
nunber of control keys, migafliefidit o il SN SARLGiveR I ol 3h hlher € -+ ] 0O
wheel , depressible button,” keypad, etc., for controlling punp 4. 35
Conmands dAd dascabiag thequesmtrincatiend thegubieel systomns pudrisvicoenmpeines wilbeyi a
one-way and tywo:WRy; At %{x}, st rméa&b%%fx?sﬁlgacﬂéj%u%fkm SRBEH s¥§!&r¥s as\DAI £
specifically, punp confroller receives €lectrical power from power
supply 62 and at meo@s7er dahtroHiSg i@Sestinp af physiplogital samplei ohargctemgtigs andlafon and
commands from ) i 0 | : sm. 1 s mnds to
alarm rem nderc&%goélgnsgﬁé%X%ﬁeﬁr?gt_n{\ﬁgl}}:at:fo?%gSa }J%%n?g’ﬂ h%‘%r\?mges&%&gogﬁ Pﬁméa%i on

bet ween punp odafdesdription Bdravadedrnd tHersobjetthkes, wei¢hdits ibudeolmesubjectafevioesp 4 i s
acconpl i-shed by.twp- | ines 74. The cQ i cation of information between
punp 4 angsfo %Sy\éﬁal\é@%/rhué?&&P%lrcﬂlg}hedsg\%e{%?e%s&b%&descri bed in greater detail
10 bel ow. Punp Renot e Gantie followidpdestnpli@nibetprasedvidvention’ wiblbe desdidld

i ncl udes an epi sodj c qt:)tj ﬁ{%d characteristic masu{genﬁr}{@ensor or..neter and
means for the HeHPBER LGP copFenfieify measyEgRens apd,sulindeliuery appIGatiansar o b v
15df ormed fromy,@edtdsal ie npl inshddd t6BE Biitilg aad thobedkileg iBithé @ftywill apfaadite Si ze
and an

that the subject devices, systems and methods are useful in the measurement of other
35  physical and chemical characteristics, e.g., blood coagulation time, blood cholesterol

level, etc., of biological substances and m the delivery of other medications and the

like, e.g., pain control medication, antibiotics, chemotherapy and nutritional therapy.
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ergonom ¢ shape so as to be discretely carried in one's clothing, such as a
pocket, or held in one's hand. Generally, fob 6 has a size no greater than
about one-third the size of punp 4. Fob housing 20 has a length LF in the
range fromabout 1.5 to about 4 inches and nore typically fromabout 2 to
about 2.5 inches, a wdth WF in the range 20 from about 0.75 to about 2

i nches andsnore typically fromabout 1 to about 1.5 inches, and a thickness
TF in the range fromabout 0.25 to about 1 inch and nore typlcally from

about 0.5 to about Sgstems anghDevicesoh 6 js illustrated as having a
substantial 'y oblong orgrghlinphb%ab the QRREngs! Flgm%nﬁ@\ﬂﬁxsﬁﬂ% aSPGBE of e 9
circular, etc., preferably an ergonomc s ape. 6 may be” further

confi gur ed, s @eqserasnvamlqnt@vmg@k IndadionegvanmBandtag emp@\ﬁpmeolzlsvlm ¢.xcmmeonly to an

accessory rin h ,F}g | ot hi ng
or to keys ang tgﬁed%g f&tg&%@ﬁ%qf&%s‘gs %R)gt %ﬁ’é’@qggﬁ@ gréét‘R ri Fl%ort 32
confi gur ed0t o 1Besbewyaside viewtof deviderp Aong thelite BrB. ding. & ibbestinates hlonk diagrams
colorinetric i r a y ion
determ nati on%rfg ﬁa%t&) 60&%‘3%%5%*8%&8%?@ ae?t(%n?%n éa&fc}gl%l ?&go bl ood
taken from a sgsem of—thapmdemmrtvmtronﬁlahnga physmlasmaeﬂulaendmbnm&avmg 380 afd
determ nati ons ort 32 _an rrete | sp, be confl red to
recei ve a cal |at§?%§$oorfs {5%6 Girate gxtefn \QG‘V%‘? %1?9 hY thedstemsand §<anpl es
of el ectrochem glahg #RI8FigS10, Ipﬁﬁncﬁllildoaldia@rah&rofu&_ﬁndﬂnbhné ml&wbpaﬁd fobnvent i on

i ncl ude thagse r|be in co in pllcatlon er i

09/ 497, 2632 é%s ig74h! Hﬁﬁ‘t%g@fﬁ% sy %HOUE ?ntmaﬁn IEC)Bd%%cha
6,193, 873; 5, HafpAAd a nonIig&i36ice 6, 241, 862; 6 284, 125, and 6, 444, 115, and
I nternational Patent Application Publications W/0167099; W)/ 0173124;

W)/ 0173109; and LIFE-d75 1 1 LFS-195 5 W)/ 0206806, the disclosures of

whi ch are herein incorpplﬁ_g_;ogq:ulgﬁ reference. Exanples of colorinetric or
photonetric test strips suitable for use with the subject invention include

t hose described in U Sofysingnmpddes a Bousgy & preferably fosmadomayyrablezgg 255,
herein inggr pgmfe@ﬁ@xqatgﬁalr@afv Pa]%?t]}on(é%rahgﬁéh t@?&% b3r R c%usé Byl ;QBF jeon@lit ty of

el ectrochem c neters sult or us wth t e subj ect” systens are
di scl osed i n g shovg) Ratdmgtprégoribed magiBagqgfor a@mmtranoeastoﬂwp@nmmang,

gglm;rggl )7/8gwn8%#ﬁlgtemuaeﬁ%tgb@jlﬁ(§gﬁ%®g ,Op?%%etegi%@g osur%8 isgj?étgﬁlglg ﬁGg’r e herein

i ncor por at ed Isyfficiefidy enmermct sGes teahacoadprébtysand fdiscietely eamied torthe ey, forf

colori Tt 111 GRS 6oL L APAE:  Glety o 05 REGERbghBYETI o0 0o°

4, 935, 346,2515 r&g@ﬁ@n&ﬁ:@m 55 30boutG8nches m&&pi@lmfx@nﬂaﬂbﬁm 331;0@61;“352

5,5I 5,170, 5,52 63,,042 429 5 7

2 380, 304 5 JageoAReeR H iaiinehasS bl s (QangRth (s ake hoR SRy,
di scl osur es offromhabohlt 2toeabber2ei mchesn,cand patieltness Tyyin thefrmgem‘mm ablout @it tion to
housi ng test sfrip neter 80 ta| LAS, 0 ch aI OW a
user to renot @F’ Bc?n‘fl?b(?f a’?drﬁl?fg%%caﬂﬁ g&cﬁ%&ﬁ%’ghéﬁ% ‘Wg‘,ﬂ a1 f ob
control ler 82 1I\M1;trﬁﬂad h@ulmgdﬁibstmlanym@ta@gﬂwalshwfe Spe, iBdyUAeS ary

m croprocessor for .controllin ensor/ nmeter operation functions
and for cgﬁTmﬁPErﬁPﬁ‘aﬁ%qB OTﬁgrPgan‘gﬁ‘?a]%ﬁs PHEE and bl ood chenmistry
information to punp 4 Omfis@naieipicousss ey al thd euheBasicroampbidatstund FOb
controller 82 nmay al so have a penory el enment for storing 25 punp and sensor

operation sof tcﬁ%ﬁt@cﬁf‘&érpél%arﬁaﬁls’@nﬂ’ﬂmphé?d% a5 drasgdiscloseddnbry PaeyNse neans

84 for the stomge/spm shevanl Logdadss, sou2ass 935ad, ¢ Bt ardal fem0sl ot her
data entered by the ‘user. I\/Ermry storage neans 84 stores a |imted nunmber,
about 10, nor &lowhiflears hergin ingpepdraredly refrensel S4ehbpsie eympangais ishdpes and
corr espondisng mu%ﬁoﬁ@g*er&dlmmﬁfa FHE thollB? 38 WhEIRRRES, leatscRMPRberd$Edrf | C user
paranmeters, e.g., exercise duration, carbohydrate intake, etc. Control keys
24, whi ch may rhederedrivep o@wh@menmfcﬂ/rgs*er@ermi%@sﬁnm hopol m@ﬁuwdbﬁmgdmém tns

simlar to cong ol ey npt el inl1isidn 1k 18 HoReb iRt EheMmiShl £t data

-
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from program nenus di splayed on a display 26, such as a liquid crystal
display (LCD), for displaying graphic and al phanuneric information.
Typically, a jogwheel is used to 35 select or retrieve data or to select a
bol us delivery program or paraneters to be i npl enmented A depressible button

is nost often used to transmt data, e.g., glucose results, bolus delivery
commands, sil gnsat{ o mﬂsr i 8 L ndid FE- 076 12
LFS- 195 corma S, ga‘ﬁ icaf to gunf)se V%ggbglggyar?ot déjs?lcg%f go\rf% 2?ﬁlﬂdew ce. The data

entered or sele@@tre@nwcmw (eisterefenedtcc@rﬂlewbkm@ysﬂom Addisiendllyt opeweert r ol | er
82 for inple I r_o I WL SE€ orl such
data in mmﬁﬂ@l@%%ﬁﬁ%ﬁ@é 6%4’1 repéggld t%%{lf’qigthg necetsqﬁ' %"Z&”ﬁ"’"&%ﬁ rol keys,
each havi ng arvpemtig thbkempmeits gfipumtp €n, e. g., j ogvvheel depressi bl e button,

key pad, etc. 10 Data t be entered r via control . keys 24
i ncl udes, but is not Ei""f“@gastod ﬁ&%‘?“%‘ﬂ?ﬁ?‘ﬁ’){{pé SPﬁatbzﬂér?‘ﬁ?%ﬂ%ﬁ‘mefhﬁ@mdem r ed
bol us del il\l)er;arepdi@@dssadnralnd Pdient PRk HHI6E0S, 3@&23altzednd PCDplblRatilal Woer i es,
e.g., bolus d | us . duration, bolus start . and sto e of
redi cat i on. aBREr BrutE B Ho surGapth oeRil ARges Reder e eReh

| ower), exercityghd %@cﬂﬁﬂ HeYpumPEEindi agRir@e elaétt cd8s tohRpbdel voRAEWRNESthe b t ype,
food 15 anount bl cod pressure, and other data as disclosed in

Great Britain W%F‘t%d“@@?ii Often ghepumpaedjn fs in et ﬁ’én%ﬁ%mf%‘ison of a
user - oper at ed ahyrhileAdBibitfn® ' ndEl &t uEcedidr e Sitkeh wauécm'y BPREAPLI @ e bol us

vol une. Conmands and data are conmunicated to and fromfob controller 82
via one-wdy arrdmped T\hayledapélelldwnte@ betwash dhelegirodas desols inashisiéng ¢fiebarged Mor e
specifically, r i t LF power
Stppl y 86 and Bait oy eI b HER ARG o B RSN Pnh MR 1B PPN ser
via control késssppat ofichasges- wesldragegloggthedtqh@rtwbsemmﬁdmdmsulastméhﬁ bet ween
fob controller r. I f

acconpl i shed be%eﬁﬂg\%@%%%?r%?n}fﬁ%& gg%ﬁ?@g?fcghf dlSE ped%ﬁ‘lkﬁ)onanbet ween
fob 6 and punpedpplied totitier dmecﬂennmtiir@tdylpums thesnefemton lﬁedlrcmpﬁ_kﬁplggelaﬁt er

detail bel,ow. i.pl oai cal ..Fl ui.d _NMonitorin

illustrat ézg an(():%h rlonsy%vflsemo%%‘%t Lgi’nrrggde “l’h%\s/térrll r%dcl)rﬁalpugPDgl n§°°é‘ cgmtdl nuous
physi ol ogi cal if pungkdiinoighothe pgmnpleediom aﬁdﬁleaimiblaaemmf thisgeduind diljuidey i ce 350
30 Renote contral device .or fo e r to the structure and
function of fc?Bgléedgng?éip@F? ﬁﬁldp”afﬁg\?én”%i%g Ihfg)}’ gﬁﬁl Al 1y include a

physi ol ogi cal fluid neaBungaedy furtieinclude audie vizoal-aad/bi vibwagers or epi sodi c
anal yte testing of physiological flui As such, fob 350 is ovided with a
foat”stri b porfarBishle mepgrt o gleuinedia (58 B dgn CHU 571 BT HiBue. A
wth fob @5 foblusfbrhasicatiéwrdimiing athwﬂésdwtgr 39od @hahhiStp} A¥asdfethent3

control keys 356 and tlggg%aag%g%éleg m | i nt er nal wge nponentry (not shown).

Moni t ori ng” deViteh 1868ts Irﬁﬂﬁe’plf’ﬂfqa}t@ ROWE: c Waoag%fflrsa% 362
whi ch al | ows ithe iafusid@ t1¥K3Hid) whibn Melel iTDIAIMIRELO BEIFENHRSr B erfinding tie Ustrg. 6,
device LIFE-076 13 LFS- 19~ 5 300 is shown worn around a patient's upper
arm but rmay al%@? BEnEYP PEERELE 1SCHUY AWM 48 oPHPTIRS GG BEFTDr Wi st .

Moni toring dewdyggatR@0erdts Iaéd&fau&r&m&%rmaoh eee Qﬂs%me%mesﬁs%raa%aswe&pl keys
366 sim.lar to the displays and control escri bed above As shown in
Fig. 7, tH& uruiépe alem@(rer@miqnn@ewﬁécfmwgV\é'%@émwgwrmﬁbwuﬁ@ BEYSieL
configured w tf; @zgeﬂeaﬁeb&e Y ¥ar3 82 ¢ @vmaﬁa& iR aﬁﬂ/%i‘w?@ﬁﬁegns

di sposabl e cartridge 380 10 includes a fluid sanpling neans 362
operatively condddett. and i n fI uid comunication with a neasurenent sensor
or neans 304 housed wt T 304 may
have an el ectrochem cal pﬁlﬂp%%@%%ﬁé{dﬁ %@gpo?yo%%@%?gﬁlgﬁﬁgbéﬁsaﬁﬁén and have
the ability tdL@Padorgapficzusdphseumericaligplayudud graphic display meumsiuge sons | ar | y
to those ter 02/ 7 .porated herein
inits entrgl%r etr%rgﬁegt%ltlhe &dlf% V&éo@?%ﬁiﬂd#@?ﬁﬂ #&gi:%rag?rg%&%énsor has an
el ectr ochem cdlistarivafl dagairegirdmy bisiot Iglwbsedewelscaaﬂ insalimdehiveréds istoredais reellorns he d

bet ween the sensor and the electronics of nonitoring device 300 by neans of
a set of electrical contact pad pairs 384 on the circunference of cartridge
380 and corresponding el ectrical contact pins 386 within insertion cavity
382. 20 Fig. 8 illustrates an enl arged perspective view of cartriLdges380.
Cartridge 380 is forned of a nolded base 892 having a di sk shape H#fd®havi ng
a dianeter in the range fromabout 20 mmto about 40 nm and nore typically
about 35 mm and a thickness in the range fromabout 0.1 mmto about 3 mm
and nore typically about 2 mm 25 A sanpling neans 302 in the formof a
needl e 410 and a pressurizing ring 412 are provided on the bottom surface
390 of base 302. Needle 410 is used to penetrate the skin of the user and
for acce55| ng and extractl ng phy5| oI ogl cal fI UI d. Needl e 410 has an. |nner

. P o ~ - o,

e



(ISF), typically to a depth fromabout 1.5 mmto about 3.0 nmm bel ow t he
skin surface. Preferably, needle 410 and pressurizing ring 412 nove and are
applied to the skin independently of each other. In practice, a driving
means, such as a spring, 10 is used to urge pressure ring 412 against the
skin, and a second driving neans, such as a second spring, is used to

| aunch needl e séogtboidatc@nﬁxﬁﬁds@&bns%}!ﬂnganﬁdéﬁhvimraﬁllfgxm ®EBoredspordeig vfteci fical ly
illustrated or, described herein, such nechanisnms are known by those skilled
inthe art. NIBEMeeI% s in fluid conmunication with at |east one or nore
sensors 15 or det ect or SpRas @ghnet &Gr_uaescgﬁ&nw Q8RoIRB9 hii Mcr@f&cegsja? _
anal yte neasurenent function of device 300. Suitable cartridges or the |like
for use wth rfohtonipilingpuap PpeatRoond pemplcegnuiestion funshenso Muypp suredleand
assigned Inter | I i J | I Sel t

herein in its %ﬁﬁy&g@y}%e%?ée&gwpe?%%%og%%ﬁggﬁ%nn%%uéﬁgplsgfg’tvé}g? fo%ga&%faﬁ?he
function of0 sythesstatd dfa guch 20pi-profsarsmedviefauit Vlugs ingludingdutys fismedener al | y

i ncl udes noni t,Qr | iC 2 a k r b .350.,_ Monitoring

dovi ce- 3001 neRBeill E8is? S B0 WSS OR 0t iotalefite 108 ke, i [ S e
with a contr olHaeal rid€)GarbGiardeate aglebl 3B zlucase betmt doere@tdndidors, a usertd taggess a
sanpling neans,302.in fluid co ni.cation wth a sensor neans 304. Sanpling
means 302 hassql‘fq%ig(]]"cﬁﬁecl&eé’ %%Hﬁg# %ch as a needle, external to the device
25 housing for extracti Agnghots sotapgieads Solitipdvided Br thelt®fporhdy eridger body. In
operation, flujd accessed in the skin s %{gnﬁferre 450 Lntg the fluid

col | ecti on'?ar gm@Fd@ﬁéwgéﬁ@PFﬁdmﬂﬁﬁhgﬁﬁé 0d PRSI IR @CTYIGRAY i s t hen
transferred 43getbmb@ol BRoEBHSPind AR Aatd kil 8Y theliBs. PAMBGABHoRNA) Hhe 1S
nmeasured. Signals representative of the neasurenent values are input 454 to

control | er 306nshredpioEBRionsre o|thy medicatiph deliyerysae sHpYHopb thetqugstyi a 30

out put si gnal syoftRf dr3:8elidalich heldih thd1RRE RFC BbIRE BARSyRlarfRQSEny BbleS are then
di spl ayed on display 364 for observation by the user. This data is then

al so communi caiebpry durabiorpets. Blnedchemistapdasmclydes the blapd aluedse gericentration

communi cat4dqon (g aﬁ@%m ' Lol ai ntioned

above, f06!35éﬁ%§g§gﬁso é?%?%@?gggg&#?ﬂggggiﬁgg?&%béh§£??%1agr %ggsuring

anal yt e concerentezadibyrihg wsenyig genstod Keys 13 inpluisdut arg potdiatited t@earhhydrdte appl i ed

to a test stri; ﬁﬂ@”£ r EQP{ Q - t) e _.sensor

mechani sm ThelRtF1 e te&)g“grﬁlé(g?lei) Sf}hsf%%%?ré"j&g‘g%@‘éé&%? ’oéfé?’goé) [ lgliogbﬁe’ng t he

| ocal sensor s totusdoratiom bolug stdeand goBBdes, EIcFE- 076 15 LFS-195 5 Fig 10

further illustrates thegi r.nal f Lt afi i 0. As

menti oned above, controFW@é2§@§mh%gmgggﬁgég%?g%%%gg#ugg#Q%%%@¥%ﬁﬁV%§7fIuid

gggplednfaﬁuraafmmr?pdmamammragﬂnm@thT??ammnﬁﬂﬂa@?@epsphmpapﬁmtgoof dgv;cg
and for contr i ng GO ni_cation .bet.ween ni.toring devi.ce.. and fo

350 via bi di r SOETORAPRHRAP LI BHe A Or R nBR e SRR B PO

h?\r/]e a tmstrmr ydM?eepmfﬁlany,ﬁagwméldrzhr'rgomgsbgrthmler{tatséleﬂ tlseoc_feﬁv?lr\?_hpnexg“r ?ms ?nd

ot her static a such as pre-progra e val ues incl udin ut no

i ted to serboneRtionBakS bbadsR i TN G b aeniee Liindlgo bF usePio

2 0, i oyl ANl O o B At o AL Lo ot - maans. 3081 or- ot ert i pa i e

udi o, vis . Vi i S . [

ser to"arital dpaiEgnkRR Conoidey T a0 kR P Bt stTesyp Lfoas Y

outsi de the aqaieipfirgthecindf@8catiohenddi@dotaai froROfB 6 o Sthbraixilbyalvicheant! ui d

sanpl e or sensor,!s_nalfunctLonlng, or for rem nding the usir of an event

or to perfor mar RéeERE AP Ui, Fump 4 maydpy sy My MPReC i Canp AY- FSAns.

?:“etzggl 2c? Ir Ia(r: r%gigper ; ﬂ%ﬁgﬂmﬁ%g%g@gg"gagwg%i(%l?hg%s‘iibén not i)l?ewgiﬁgt/cgrforvi sual

neans, e.g., aﬁnﬁmﬂménﬂqmékzo Nbasu}eneni’device 300 al so i ncl udes a di spl ay

i spl 2y of data such asCannar el AR o B (FBIATNIET | ©

| evel s, and calia Mimdmsmab'dataﬁnmrtb@e@ﬂ@mh&é,rmémis"els.lMdr% provi ded for

the tenporary d i - ] t.a.acquired
by sensor nearfgg%%ﬂg’rpgﬁnd’a‘%g@ (gﬂr? g?g%g]ﬁ;gf%ﬁ g?c aals@r‘&?%log{)b%wfgg%ﬁg%%satﬁ?y dat a

i ncl udes the bl ood glucose concentration (ng/dL) neasurenents and their
respective dates and tinmes Qther types of data storable on nenory}E08r age
means 312 includes but are not Iimted tolohe type of nedicati on, “&iBunt  of
medi cation, target gluocse range (both upper and |ower), exercise
intensity, exercise duration, health comments, food type, food anmount, HbAl
c, blood pressure, etc. Additionally, a power




30 supply 314 and a battery 316 are provided to supply the necessary

el ectrical power for operating the conponents of neasurenent device 300.
Measur enent device 300 further includes control keys 366 to allow the user
to enter or select data or paraneters froma nenu displayed on display 364,
such as inputs for turning the device on and off, tenporarily suspendi ng
oper ati on, st unbaitddy 69 frbceles Mput da@dIcSir@Rds(ftdin the Tibdrivid @eiral@es12, aRd ar m
acknow edgenent and reset, and synchroni zing conmuni cati ons with other

devi ces As wi {HOYIHE coBtapdy tom@ﬁ%@mnéﬁrmeaas sty lingp At rodierwisys 366 nay
have any nU”b%mﬁftmféﬂmnrb%{wééﬁ}ﬁiﬁngggﬁ%llW'tQQn@ﬂéfm'fﬁﬂ%ﬁQZsBco%%l?hgn% 5

sui tabl e configuration, e.g., eel depressible button, keypad, etc.,
for control | i pympdasacenplishedby voewd0iines Obnibaedsnraynication af iafosmetommuni cat ed
to and fromc ' \é\p%;‘ e ta:li sbuses 320
and 322, resp%gﬁegék‘;ﬁlﬁp %/%?de%{sjgeag???lca %Fgg%%?ers 0 eé%?ofgé‘l %%%gﬁ &\33?3%1

el ectri callOpowelowf r om power supply 314 and battery 316, 10 receives input
data and commands fromthe user via control keys 318, and transmts
commands to al arnfrem nder neans 308 on one-way |ines 320; otherw se,
conmuni cati on between clumty Rénee Ca!Y Bloaddhbmomy Meer Y&FdbOWS conponent s of

measur enent devi ce 300 | cconplished.,. by twg-way |ines 322. The

communi cation of infor n]'r:a(?’l %ﬁdﬁgﬁg\ﬁ@&‘s%&éﬂ?%}g&@ﬁ BesIETeR Y 350 and
ot her ext er nalmeld af@mesi For the ABHES doBLE of BuBlp @2FEE 6 dad AhdusBELOWreftABlySySt ens
of the present invention may include both an infusion punp 4 as well a

cont i nuoud? ph;f%“FBfi 6’_@3%‘1‘{‘@%5’1@%"?& Wg;]“aéi’é‘% RYETYFOOPaSiZE N & 1 at ed | n

Fig. 10, wher %rgtéhoﬂicrsﬁz\ff\fﬁ!sg Ao YeQNSAR6RLE Srfi Nn 340 s BISIWRE Budi WS pdckdndr devi ce
300 is also provided. il e infusion punp 4 and measurenent devi ce 300 have
been descri bededdn o skandr Sererallynfabifclive @ s12¢ AR srealgr tan pkovt orsrthipd iy sizad

physi ol ogi cal o8 aum h.ngolﬂﬂﬁsi'ﬂg§§ AL BREth Egﬂﬁ%ﬁﬁéesﬁ@rﬁ%&im%ttb%&t gay be

conmbi ned into _an integrated device whereby they share power, controller,

al arm di spl ayichpeard myorefygicelbiieimiabeit Lonakayhp o shiess 2 Walfk Ve thetergr at ed

uni t provides fobea gV B360R" el nq%e é@?caﬂﬂhbﬁl%oﬁtq t8§6%§19rm&ﬂ@§}r onl'y
two 2 nmu ta

one piece of hardware rather than Ication an

Transmi ssi on Thea thicknese d¥ irothe Fange fromwabewitli 25rto etk | invhtand move typitadlydrame
nunber 15 in Fj vt b cQn er. 3 ' | 10 : ef erence
number 340 1 n i 051 pFER TR SRR s Ry b iSined B PRS0
bet ween neasurchiptcdl slihpe,i icmaBixye 30y shaple, fegh cB&lanrely., hefeaabtpaptrgsivadc by any

sui t abl e nmean e. adi reqguen F) .tr 1SS0 infrared. (IR
transm ssi on, ﬁé"’fpg'. 9?_b0§ ) §?r%1 e, %’u %ur&fg%%x af%gﬁsggr%li/mg%lghﬁhé’\}’emﬁ# RF
comuni cabon atrtioest t68n acvelssO, ringe@2pebich wey Yo usedite kecaredols 6 it amitdnedt by t hei r
respective cor&oc{hql Igrts e%l I@m’erﬁebi di rectional comuni cation between the
two devi ces prow%%cf ?r‘%ey(?lel Ices are within a nmaxi numrange of each other.

Typi cal Iy, 35 such rangat thefobfsdistal eabhdUis atest striplportt32 Eonfiguraind reveive a
typically within about to about .4 ft. gnd usually no nore than about 25
o0t s i 1 ar 1SRt spehise Hieenenistipe RS ot e e sttt sl Fon
][mdULe 324 corahanpdle lc&sieﬂityati@@aété@hihaebfon,%&l W‘th@@lu%s@‘ébﬂﬁﬁtrdtﬂoglﬁt §dbnple of LF?— f19g
or bi-direction comqmuni cati on bet ween the neasyrenent .device 300 an o]
350. Addi onérqoa,takﬁ%ﬁﬁm@"éﬁd f’éiu‘i’"gﬁ%lgﬂb é@i“teéergegorﬁﬁik“bgosﬁﬁ%ni cate
directly wi th deReRn@ldAEr Téshstiip ot 32 Bndneteli S0aEAY Dbbe JTBANEE] PITedehe@UIh a
fob. In systens _where the infusion punp and neasurenent devices are

i ntegrated intcél}béatWﬁE}Pé’rG}i*ﬁltlie frlieratinge e #% s handl ed by a common

control l'er or m croproCeases of electrochemical test strips suitable for use with the subject

invention include those described in copending U.S Application Serial Nos.

35  09/497,269; 09/736,788 and 09/746,116, U.S. Patent Nos. 6,475,372; 6,193,873;
5,708 247; 5,951,836 6,241,862; 6,284,125, and 6,444,115, and fnternational Patent
Application Publications W0/0167099;, W0/0173124; WO/0173109; and
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10 Modul es 68, 92 and 324 are configured and programed to "link" a
particul ar punp unit and/or neasurenent device to a particular fob unit to
prevent unintentional comuni cations between the fob and ot her infusion
punps and neasurenent devices within the same frequency range. The
communi cati on protocol between a punp-fob or neasurenent device-fob or
punp/ meas uss et (0B emE BRclb G HRIA Ok hcBip o8y gLt Rl Gxdiple?
provide an address associated with the pair which precédes every At a
transm ssi on l9écaleemetrinor photomairiaksstistring seiabletfor vigaidrthesubjectiaventips si ons
bet ween one u ' . t ' may be
further confi 3’3“?%% @%@%P?g’%ﬁ%?ﬁj&%ﬁt‘)ﬂ#é&? ﬁgﬁéﬁfﬁéﬁ%‘&%ﬂgﬁd ’gég’%%asurenent
devi ce bel ongihagirtiocdrperatedbpreficence. &srtsinnwects of the Amvonmaiityeoft han one punp.

Li kewi se, the 20 npdul o} to.link . /
rescr oment "agpreRRe SErBES B RSB Rt R SRRl w1 o
the maj oriloy hteHaNE 63093,87Bf 0 fetital Bicopermigs, esrimonly et el SpApplicdtiand fob 6

is initiated t u t he re certain.c icatjo b en the two
devi ces whi ch%é?@&gqit@92%%3(99a‘i?%ggc}%ﬂ’o@/-}rsgtﬁﬁ’rog%gflgF‘?‘f{%9:7%@%0 ® The
nmodul es may belisdsuredd i viligtede hdroin 19968 0pAtEd byStdtekentd Werthih @gsbcgREHest ry data
and user preference inforpation, bolus limts, etc¢c., is

periodical |y éz'é‘f?flmarh@fﬁftqqg’wqﬁil%mgwﬁm%&gﬁrlé‘%?q%&?r@{ VRO g pEesen iIBvRRiGToh,  or

i's automati cahkyars @Bcrib®ROR, hHEARPE, O, PheniaR. 4 M4E0, § b6 Brdlbesssmy be
configured such that nedication infusion information, a hi st'ori cal

basal rat d3and 058384 XfHi468ry3 0L, 5,418, Isdr 3.6, 3,915 gﬁiﬁ;lﬁot he punp to
the ' 30 fob. 5§6§]Oh2&5‘,6ﬁ2}9,8'6§',f5?fs'§?42§95:'7‘fc’i&%§,r 51,‘7%!%30(}4@ %ﬂs?ﬂﬁ&s%ﬁ' ood gl ucose

| evel s, as nonitore measur énent devi ce rer e’ autdémafically
comruni cat ed &iB46i4Bhex 968,836 And HETARY4othe disclioadescoflydidhaare leréin incgHorated
Particularly ibPer%ﬁ enbodi nents of neasurenent device 300 where an alarm
means is not provided, fob 6 may be provided 35 with an alarmand alert the
pati ent when the pati enlnadditibntchaybing tesestiipmeter $Gifdbst emtagisdemppneatscept abl e

range whi .he fin r -a.do r, o&h temt

LI FE-076 %Bg %%1%@%a“ﬁ%ﬁ‘&%“%@ﬁ?’%@%@ﬁ&% S fﬁ%ﬁ“’t‘%ﬁ%ﬁ{%ﬁ‘éiggi n
process i nsul ifob chetroli@r’y witdi aadlar orpuppaeomtollehsd, irechudesd miapoproessor e t he
protocol via in&pﬁl@s to fob ,350. /Thte s%stﬁem maﬁ be %Frther c.or}{i ured such
that punp 4 af@ FUEERRARY SEEOTRERORTEHSP Lo PO L SARIRTIEA S B Ph each
ot her. Wiere pyepatich Ancione asitlestedemiay irfern3Mion &y pingepartaasotharpemant s,

i1 ot ot nHERER WS selS S 5t B AN ERPE Pt HOBREh of her

flud sanpii ﬁépei‘ﬁé‘ﬁ%é%’égﬁ?ﬁﬁmﬁgn? ot ol f’QddSE'é‘ éjéé%m‘iﬂn”"cigfréf‘leer

(not shown) In either ch¥e® ke gludes mempry donage,me TdREHoPELe

madit ﬁat ilgn pr lQI{s,?&ﬂb dbtaRha@e fb%dald cbafmmyr@nttzﬂmid@ﬁmgagaaﬁﬂmaby meaﬂdtaru amﬁbriaag 88

on the anal yte neasurenent | evels determ asu nt devjce

via commands tETEEIERLI FiorsS ?Sl.imgﬁfit‘l’*’r" I&’&& aé%utggc‘ﬁﬂ%logg%&]{;\%gf%mo y

o her v 56 anar o B e 6 or 550

and measurefYeERICHE BOPHIYC!ITO CSptREREs ﬂ‘}faii%ﬁib@yé@%r%%’éﬁ on nodul es

and/or input/output p0r€§nt7o@key%94§@ﬁc§§ﬁyh£x%5dg§ tle¥PdrM/or (i8p#6RibRSLABn RS237

(I EEE standard) or a Universal® Serial Bus (USB)) for conmunicating with

ext ernal devi cerfigugionngimpartesaatrol kexsgdtod psmp pa)llowpaisein ghteripigetest data

assistants (P ke i N B - [ i t he
(%A B@g@&n{ggmk S Braydd beAf i GEROS, SRALs Rliqhill bWy @en)! he

communi cati on nod use SS “conmmuni cation m such_as
Bl uet oot h or doMlisplayirsergic dantl atpheymeericEoformastionpTepicallyea wawhesd isorseditoi n

ei ther or ach_of. the.pu t he E[T? i ce'is controller
and nenor f’%st S?‘S%té’ r rrr%ré%s? ;9 f Eoesekga%?og%d%gv{}gggo% ex &%agrféféégﬁ)pb%t er for
det ai | ed revi empkadniat alA\depressitie buttohhiemogiofieressed tgtrimgma dpfaysg.cglacose o

determ ne, for exanpl|e, the effectiveness of the drug r.eqi tient

conpl i ance or rﬁ“ﬁﬁggluis HeleEy SRmangs SUengf &@8&80W@%‘fss‘gm&8%ev§ﬁ§%$§£‘%e

physi cian may use 30 an external conmputer to downl oad software prograns and
operational paraneters, e.g., the patient's basal rate and cert ailrE-076
custom zed target val ues, ranges, rem ndeng and alarns, to the pubgi®nd/ or
fob controllers. Comruni cati on between the devices of the present invention
and external devices may be provided by telenmetry transm ssion, a g., RF,
IR, etc , or data port technologies, a g., nodem cable, etc




35 In an enbodi nent of the invention, fob 6 also incorporates a portion of
storage neans 84 that wll allow future updates ("field upgrade"”) of the
operating systemand or other software el enments. Preferably, a portion of
storage neans 84 is of LIFE-076 19 LFS-195 the type "flash nenory" which
does not need a electrical energy in order to securely store its contents.

Fob 6 may fsur tddgimaa@4Ricl, $Epiing$ BT Rh6iAdr eRferrial BdvideN The 8410 Whtdred 6F sefe@fe@ Vi NG a
data-carrying el ement and comruni cating therewith. This data-carrying

el ement pref ertydi§uses vig conrolkess 2 ds $epyia caralices? far pplgmenting a seecar ryi ng
el ement is 10 REAHHESEN W blerRiseQriRY Shch ditaSR BRARKEGald hé#l984. FRBE HQNt ai ns
production | ot specific data (calibration data, identification nunber
etc.). The dathaveanympimbgr of conteltkeyss eachhdvipg enybspitetie condigurations 6:8t.r ol | er and
t he data recei; ' ' in the interpretation of the ISF

gl ucose data éé ele%ﬂ;gépﬁé%l?ﬁ[%%%m@%ggggg tware Al gorithns Each of the
conponent sl0of t he subj ePatadlys mapbe extered by thdedewia tongolf keym2einvlieshbwmabl es
t he conponents

erfo hei r .varijou cti nd, o _comuni cate with
ben ot bor "o} BenfE] oL MAISle it Gtitec) RSN AR Gl brf SRR SRS 1 |0
present i nventpatametess reiaad td®dlus delivetias] &g hbdlosdos2de, BelusadlratiohAgdusatart dnd

subj ect system over nman onventional insulin.delivery syste is the
consol i dat i on S§P H%51 %B%Oé‘ﬂgﬁ‘faé‘f’?the n%gﬁ&aﬁwepa{aﬂgeggl%?(g rafnﬁg&rogff&pgr
control of an an8%dr)) epdieiie indehdityNexroi@rdarBioR| HealtiSdoniitbnatl fvoe ty@eVio6€ such as
the fob just descri . ILn addition to repotel onfrolling the insulin
bunp and Uhe (FERS0s BRaAe Heagpeissureiad pE et st Grrs B ERFING on of
bl ood cheni st reBERLSRB)Gtc2 s Wal B e pelsionaitd uskrlopel@ied caldulier fopd of time and
mai nt ai ns such_ consol i dated data for inmediate and later retrieval by the

user or a physqeﬁ%ﬁ‘}ng@déﬁﬁﬁg,ﬂl&*‘%%ﬁ%@ﬁ%ﬁ‘@é‘m&nal ysis can be made of all
key information and evegbsn@hiemllided atd@ninkRahitB M arfdfi frdin RALLAReDHE R
advant ages are provided by certain features of the subject system 30 which
al | ow a user bBWEARYRNGIVOIVRY dafa linesop Anses Pt argl Wnepspastivehe Merstspedificstly.bl ood
gl ucose | eyel s, SRRONE AL i S ARl sd sWihd the
ability to makg c angées 6}%% VS(S)F%Q lggoﬁlasa‘ﬁﬁ?at e\édlgebquveé}{ysl Uéggrgul taf_)

paramet ers at Iagejves input daaald commandsfrarm ghejuser| vig gonjrel keyo3A eleeneliyaydises war e

al gorithns forg,t hg t&%ﬁi SELLLAG R HBRAneAdd 8n, Illﬁgév B[Rt roller 54
of punp 4 and 9cbnt (rﬂgﬁ%ér ‘?rg%“?g%_ t%'@are |Sr ogr armetg V\n&)?h 3 _sacg)_?t war e t hat
supports severa@mppygmisoiddb G slageompdisheddyywprvay doed . Theapmimudicationtodnded and
dual . The sta r.auick” I | i . al. : user to
el cot o dosagitraneliler b ¢80 S Bk BEahAURNiGR' ReBdeli LET, o
The user % | igeite dewmilbelgwi re LI FE-076 20 LFS-195 5 such a qui ck bol us
delivery imediately prior to a neal or snack that includes sinple
carbohydrates, e.g., fruits, etc. 'The extended bol us delivery protocol

all ows the user to sel eContnudaskigerotizicnbBluciMomrigiDevind usi on over a
selected period of time_wihin in a certain tinme range. An extended bol us
del i very protocol is tyB’lgcéln'I‘?tr‘i‘th‘pﬁn(gﬁﬁ%s[yéSmpolfiﬂ}?rpr?%&gn‘f?ﬂ ?mflﬁg&mgﬁcl udes a
si zabl e porti aniucaopplslogtarl b ybhRémg, degicg 300 sidarremete comtat deviék 3Bbe dual
bol us deliyery, protocol conbines the above .two protocols, all.ow user
to consecutd vetPItHERPERETRVIESF ﬁ)%a%amag BBIEP{?EtOtR SRS 4nd 30‘68{]%?%

si ngl e commuandis YeqHBErshofe, Aid@nap optithalleinces ¥ pipsidlopical flnig nieyguireadnt y

i npl emented prior to , : o :
P P meter for the non-continuous or episodic analyte testing of physiological fluid. As

In a

such, fob 350 is provided with a test strip port 352 for receiving a test strip 40, as
described above. As with fob 6, fob 350 has a low-profile housing 358, a display 354,
35  control keys 356 and the same or similar internal componentry (not shown).
Monitoring device 300 also has a low profile housfng 360 and a strap
362 which allows it to be worn on a limbic region such as the arm. In Fig. 6, device

LIFE-076
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eating a nmeal containing both sinple and conpl ex carbohydrates. To better
treat a user's imedi ate and ongoi ng needs, the present 15 invention all ows
a user to custom ze an insulin bolus delivery protocol by factoring mor
conpensating for the user's current or substantially current bl ood

chem stry evaluation and/or the user's anticipated and/ or actual

car bohydr atse | wiY, i fd.cald 1V, 1 hQV-des

t hree cal C3| atjgp?%‘gﬁlﬁcti gﬁn %gﬁaognﬁsa?%as P %%ﬂgﬁgg%%dyﬂ(}r%?%bgéﬁ %l?lgﬁoglf
function, the afunddhegbreemser wadtdVpritosing flemest308ns Asrprovided @it » displae 364

Consi dorat i on 2h ERr! KB 30e e etk ) Bl P bRl R e o

wel | as nore rshowvn inf Bigt7othe wwdekidaer skegontasing sitbedo8 ak bousng 36D és woafguredr i or

to i nplenenting,a bolus delivery protocaol. VWile.all.three. balus.delivery
i gor Tt hire ey B B e el 8 sk oihPt Fifneeb e SR NI o cal 1
it is not lappnogidestdutdsafmpliigihedns 302 opethtivile rbmtectyd dad ia flubt codmexdagaded

bol us deliverieg (either alone or in inatign with a quick bol us

dol 1 very) no BYBGTEHHTER o5 ot miedh J04 B Rtgin Betidtsd ahe: Vel'y shor
period of ti mMameaburefent s@isbi0304tiRaytHate SONFOEHRICaD br FHbtoRNdL@IIERSH B &1S
delivery. Figs. 3A, 3B ang 3C respectively i(llustrate bl ock diagranms of the
three bol us dePPY@H3RoR1aaS AeRbYHLY 19 TReasHiESBIcpse SAPEFATIBRCUSIKAT e Fi gs. 4A,

4B and 4C 30 rc%ﬁtﬂ%ml%ﬁmaﬂ& 1o e MeferDHiSdsed irPW0OAMB4g3b7 AN &y s ul at or
function options of the present invention. In further describing the

present i riventinespordedhergp in iteentirpte dn dha gmbodineat ofdiig. (Tt mgasurement st be
described i n_ tBgof AR KlociLRE iR ofifth bR didthih] QRAREdABT o RfistiT o0
followed by a description of the three calculator functions as they apply
to the standarbdtveasn thexsersatiand thietlpciionigs af momioringrdeviagfRop baisnesuscdf askigdr i t hirs
may be 35 inpl - Sy r 1 i.ther the punp or
the fob, the feggﬁgﬁaﬁg{e@g%?ﬁ%ﬁ@?ﬁlﬁu; e&g%ﬁf%?%%%sg aE[}ts?er' s interface
with the fob, colespondieg ¢tlpdtuta) cagashpins 386 WilFEIngFGorRdavitF382.905 A Bol us

Del i veryAl,gont hns 1. Standar, i QoK1 th 3 in the

bl ock di agzgraam of Fig. 3%2' g%@ﬁtﬁ{s?%as@g@%%x? %rgpésg{“%g‘é%‘% 8&@8??%680I us

del i very pr ogrCantrid3§0rioformedof arsoliehiedse 392 myimg a(dskeshgteynd Bdéngpd Fi g. 5)

di spl ayed on the fob, .the user is requested set _the standard. b S
doshge’ ( Socs) B gt e "Bie? TRl 2w BHIRT Fut DAR md BB YPERY BolBe% S, event
over - dosi ng, trhe, aldgohickdess mithd rangel fyonh shpuedre rim tohdold ms), ael myretypidafly t he
units entered are | ess than about a maxi num amount (SMAX U) 104, which SMAX
Uwll vary dégg‘ﬁ i™Y on the individual user's body mass and netabolism

For a userzshavi ng an avarsagglitpadaaniBesinaedfoie bhbadetml 0 ShdXpressutizihg be about
10 Units. However, . the S Uis likely t e.]o r.l hil dren and
greater for 055’§e4’16§r€rp§9"%%Wmﬁgﬁgce@t%gggfgas\é\géza&%?dlegpﬁ‘éuﬁ R t he
initial progrgenatag thi skifer thelhjee add By sdceding andr@yrabitngyhgsigiedichyfluidie user

during the prqgraming of a particular standard bolus. Steps 102 and 104
are shown col ﬁ\gﬁ‘@fﬂie\?lé?gasraé‘fl%‘i'eé pytenn therngerop aboyy § d g o é@g&?-?ma t he

steps of Fig. st tydREGY AvRAC0. Dalnowys elised FréiSurb@giingdns FaRtibRSo hernzs et

Wi thin proper limts, the user is pronpted to initiate 20 the custom zed
bol us _del i¥er ynd prssubpd e iprepf Sin HErospEine Bppmeationasie jn ondpdo agitvelye SDOS i s
i mredi atel y debdiigfeqek B8R of I MBSHeed]d 4 X RNEBEARK WRsDRIbYEEY Al gori thm
As shown in the block diagramof Fig. 3B, upon selecting the extended 25
bol us del i ver yPresewizingRnEr0 2 tyrssells hisot digmeterrie thegpnagdiom (outS sywle apag 38f Fi g.
5) displ ayed t rq;d - ed insulin
bol us dosage ?HE]mD’OS(an?dl}J%ltylp ISC?]%{ I{ag%hdé%l%ertérgﬁg@é??ﬁ@?l%gf%é?ﬁfggd. So as to
prevent over - dosiipegd at Heprakiget eadhwithin b recess|(yot shasine wEpressuiang ongi¢l el i very

if the E ‘ ' . .
whi ch a5 Bxp S 52a 05 BT e bt B RS ATRMOL AN et e
body mass and thetkabiola depth Weott minirhizesttbepain ltpy dingoised The derh eff the feeesdesi r ed

duration of thg extended bol us deliver DI 6 ,which tinme. period
ranges from a eﬁrf“r?ﬁsrﬁ%f%m(uﬂﬂ? at{oBdgpt&rﬁg?‘?'\?@%d’h}wés EWLP)@G%EBW %el'l VE
may range fromabout 1 mnute to 24 hours but nore typically ranges from
about 30 mnutes to 8 hours, for exanple. |If the DTIME val ue ent ereasi s
out side the acceptable 35 range 118, the user is pronpted to re-eit¢¥ an
accept abl e value. Steps 110, 112, 114, 116 and 118 are collectively
referenced as 128 for purposes of describing the steps of Fig. 3C

descri bed bel ow. Once these two paraneters have been set wthin acceptable
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limts, the user is pronpted to initiate the custom zed extended bol us
delivery 120. Upon initiating such EDCS delivery, the EDOS is delivered to
t he user over DTIME 122. 3. Dual Bol usDel rveryAl gorcthm 10 As shown in the
bl ock diagram of Fig. 3C, upon selecting the dual bolus delivery program
froma bolus function nmenu (see step 246 of Fig. 5) displayed on the fob,
the user i § r&qnf@ﬁ&thndzpsﬂﬁdmeﬂlﬂaat&fe&mpkaﬁﬁnhﬂg tisg 41 th yeeyrarlogBrihtolbar at 126

on Fig. 3A, tq set st ndar bol ts) he.o

Gosi 195 vo be WBREVET aiaion g s ahore Teras SoeSiar iy bomd s et A mount
(SMAX U), as emgpaimed a@@uepth ﬂréml\daa;ﬁt,l SA8mith abdie3 O XA B thodkusSuetd very
al gorithmat 128 of Fig user is requested to set the ext ended

i nsulin bol us dosage (Eb@@fabéwﬁi’qdée)41|9é‘n6pre§9r‘i€z‘ﬁé§rl$ 612 maveynd aeq appksded,

agai n, havi ngt@m\é@klﬁ%deﬁérﬁeﬁtnﬁ&eachrmpferrrﬁmrﬁc%wdfi)vm Alghd s@Rak b ¥priddhe user
i's prorrpt ed to enter the desired duration of the exgended bol us deI Ivery
(DTI ME) 148 wiis e teangapiesspieabled 12 jagainst thaglin, and asgsind idreits sisensesush aha
respect to Fi G

acceptable i %ectogd %rﬁlgn %gé%quﬁﬁ%&méptg I I’IIE'[?IIE g’t {em:{lg |C§§{rlsf/1¥¥|oa?@bot h

t he SDOS and E@C@emﬁcmlyubatrauedmt dmmhwg h@@th\@D@clanﬂnE@Cﬂndwhbydmses t he
conpl ete SDOS %{gtel y delivered 132 to the user and, upon conpletion
of the SDOS dé |very the EDCS delivery is initiated 136 and conti nues
to be delivered to the Nesle O¥as infllidoniB@icafidbn BitlCad least eriecar nidpel dsdls

Car bohydr gt.e Cal.cul at L now t o on se Ctl ng the
Car by ave ORpEas SpuskB §Eni Cadiee A Bt Sl honsfil mPESRRE REHSAS: i1 o
enter the ant |o€da@éeeld)008umb1¢@km3gbsgrﬂﬁmkeforwmbﬂhmdmatrmg deCARRBD drel2 he or
she intends to | nent consu | the S d to
accept no ror &ise ?ﬁ“ﬁ%ﬁ]&@bé’@@g@%?ﬁ%ﬁﬂ% %mhé@@&at\?a%%e ®) of
about 200 g, avmqmowte@h\éﬁiﬂgnfs@ﬁmag}ult users having an average body
nmass and net abolism but nay@\fﬁésy gg@a né{}e boWy fs and t abol i sm
of the user. If the entBEBetP &/seherRaticd ‘%Fré%ﬁ thefyprtiongt wstem of 448 ¢ he
user is proMtedstsAokeRMTILI, & sp&E pERRILS ifehRBs MBhitRing B@\'ﬁ@éjBOUhna remote

pr epr ogr ammed bol us dosa to .carbo ﬁdrate rati.o B/C RATI Q) (Units/qg),

whi ch may be CREHJE}P HY itgepg deyice H??%‘SF%ﬁdISHOﬁ%’IETWIG §ol | er LIFE-076
23 LFS-195 %méeoﬂlmp lﬁ@ﬁv&emﬁcbmﬂl@mg@a% [%rsmlasnne(nﬁa@abém ts) to
be delivered 146, where XDOS may be either an or an EDCS. The B/ C
RATIO i s typi e%gmqrsamrmlmgtnwen& g@ﬂﬂlfi@mna}y@wwawma@o@rwmls % t: Sg but
may be nore or, J1RNe e val ue
or XDOS 1ot e P SERER0: DAl A Johes UBGH:, fuch B dhooh DR E S‘swg%ms .

B/ C RATI O25 1@0Nm&ﬁor EXtBlC@gCDkRAﬂOEJCNSﬂ%te,g 15 frogethe bgdyprlnnmretdmt uidnt er a
car bohydrat e eEsee(c\lHﬁfﬁQsl@xﬂ?stt%s&%%]ﬁ%)(&%ﬁ\h&%ll Ash 4rQs 3PS impifHg XDOS, a.

e., to either decrease or increase in order to fine-tune-the bol us
vol ume, for exasapd 302. vithe sampied figidis then transfored 45 2antorted sshyeg meaesd04fvhere a

| . The CA t t
& to a e merstl SR et ReAchAREE B SR VB B UL e
typical ly rangesitfifdincattoalter @Oflmhlc}scdnuohbhtdsa&@ldmaswpmbumpmb}mbea nore or
| ess depeg@: Q%Pﬁ)ﬁbéég%gu%%t(ﬁeg ?9)5 Represéntz&tog (tSfetﬁosg ng I%Bareci!fler\{ @15 nOUt s de

an accept tseri's Uto reenter an ac abl e CARB
CF val ue. Oncalisaldy 3ﬁalfc&mbtmzmoinhyﬁxehmnThrstdatmiﬂhemalmmnﬂnwhaamdttsremdu@ fob

pronpts 20 the use |n|t| te.the XDOS.deliver urn, .the user
initiates the YR tf‘bb§ 5%5&%‘3@&‘% ?’rﬁif?‘lfciﬁ?sdfs‘frg’ %Hbgrﬁeﬁ?{p The
punp then ini tde&ll@&lokhasMo@wlabueer yobtasotnh@ alss ®k pioydled 2rtBlagatod ucose
Cal cul at or Mbde ES Referrl ng. now . to Fi n sel ecti | ood

gl ucose cal culBCBINITFDIRE MepvTieA pedlytg Sﬁlcg’%tf?é“"? gﬁ‘e’ﬁF‘Bﬂlﬁg uid 439&%“’31130 ent er

hi's or her3snosfioddespnéd %alaqeﬁ s@b%ﬁ@ﬁﬁerﬁe@ﬂ@@ﬂﬁd ﬁibIBGU fdreas@hg by\GE tils0BG)
(mg/ dL) 162 as neasur ed meter 80 0 or bl ood Iucose concentration

| evel of nost Meshapim. leéf‘dGmgtel}é@§{e0ftfé%§5Q:I§W wsaﬁf%ﬁ%lthr%&ﬂye lgth 8060 by t he
punp control | e ,RRithdnd devitB8o@enerated within a defined
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30 tinme franme. Optionally, the ACTUAL BG may be neasured by physi ol ogi cal
fluid measurenent device 300 and transmtted directly to fob 6 which all ows
the BG CALC to be used at a higher frequency than if meter 80 were used

al one. The ACTUAL BG val ue nust be within the range froma m ni mum val ue
(MN ABG to a maxi mum val ue (MAX ABG For an average user, the ACTUAL BG
val ue typically ranges I8 . . nor e
or |ess degendi ng on thggugdeﬁﬁggrﬁg%g%gs??lghgmgﬁ?g?%%grﬁgﬁ@g@t&g%e this
range 164, the300sés nestigred apovedcangoller @At bas samicepoespisabioecon@dlliag fiIB@ val ue.

pol us dosage oF RAL't T Shees AR b Bhipdton sPRDef S BRREpr dR 370

t he product ofantlfier dontralbng @nvhwostion betes® matiioong BVRE 3BAThdIob BN viadi-poi nt
where one point. is equal to [ dL dthe di rence between the ACTUAL
o b eI e e O e
as defi ned by nf folr kYibhgenagwpéraion so as

BG). The B/BG RATIO is reprogramed val ue, whi ch value may, at this
b/ hi . be oharfeaoggrred SR Ve AOGne b St AL SSS FEURRE 1 i rurn

val ue. For an iaehag, Assls, andheit BleBEiR0dh/riayRimek | y ranges from about 1
Unit:150 pt to 1 Unit:10 pt, but nay be nore or |ess dependi ng on the

user's needs. The TARGEYlemwremenhfete30fmey fgieairade quhqisugltndmr val ue may
al so be 15 chagggtbrMarkiemiRier m¥nt B iR alRfid @fd 3G LA RGN cSiRliticANe. 2V ET age
user, the TARGET BG may be about 60 to 250 ng/dL, but may be nore or |ess
dependi ng 'on tHhenbicod ucasederelnialia ouisidedthy easepiptipisnse. mhen baiery Rkt er a

bl ood gl ucose QI {R&hOfMik Gh@E of BRFD mildRtiohlngl éffof RufdintSthe b2 oBHOS, 1.
e., to either decrease or increase the SDOS to fgl’ne-tu_ne the bol us vol ure,
for exanpl e, Vivew of keperionn aasiesBiyrstien egxaerlacsigibe srowting oearfst Suitablereal . The

BG CF val i LN . 1.0 . . )t
et mum val ue TRRE B hdhaS 6 EREF AT BLE D Bk Rt MBS 1D B,

about 0 Units matichOnddns, eg,, abiliratromymdier; @ vowall resss, dgpendiBigewn t he user's

needs If the entered B v _al [ tsi de, t.he e bl e range.176, the
user is pr%)rrpt ed to reen e%srur%nrl]engge(:vécﬁt?’gglago %E‘“&E %/‘glgpg%}ggfu&gsea gﬁl 1&
par anmet er s haweysiak dplag (LAWY, Firgraphioped alphanutnsric tikgay ofdaprsonpéssatple user to

initiate the del i ver nd,, in the, user.initi.-ates the fob to send
o Span del v arOr esretlis e, Mt efboldiflad B SR Bl bRl BpbdlfoBhe ° 220
delivery to theeans2l2 it $thvided 3dt tie tefipodaryrsentagealf dylaatiodatdbah aRbloed r i Nng now t o

Fig. 4C, upon sel ecti.ng the nmbi ned carhghydr.at e/ oqd gl ucos

cal cul at or mod@P d&ﬂ@mrfg ,Set“ﬁoé%%‘l gﬂ% o e?hyg’ﬁtug?r' tcaﬁ%‘)%armunt of
car bohydr atses dhemBtry 3 irkRidecihp 81008 gladdse REncdMehtioh émb/ah) sleisaremen snd he XDOS
based on this CARB val ue and the r&%{ggpra d B/ C RATI O accordi n? to the
35 col | ective BYE5EPEGE Q?fesl'i‘f“g'flm A. eS QL HPTRYC OB MARTCHPPETTFE st eps
194 of Fig. 4B12Gdteudes Biit 8ot Lifithd o tBd type61 r€dlddibn, BEoamd fintb@ichidy, thedeer m nes
the SDOS to be delivered based on the ACTUAL BG and prepr ogr angﬁg val ues of
the user's B/ EEQCPHiEngeABoBIPPerand tpsver). RYRTGIYO IMARFITY:Sesetpe prration, hepit her
enbodi ment  of doRendnfYRBH kPR, foBJ‘&‘mé{ﬁ@,erSAl{ﬁ,CH&W—pr&guﬂe,Set@UA&HIﬁéﬂaﬁ?\,!a|ﬁbwer
transmtted to the fob which then determ nes the SDOS to be delivered based
on the ACTYAL mrpluAdt pudsachptieny 33p epsrioyndadie sunpl thesecsisampeclival PogvepfsG RATI O
and TARGET BG ,lh@nf 8B cbiipsheRs QMR SuldiRniifRice BO0.S€l ect a correction fact or
(COvBO CF) 10 (‘Uni ts‘?x 196" to adjust the XDOS if necessary, ~. e., to either
decrease or increase th&exmosnenddevigea0p dwreher insludesl agatreldeyios to allovetbanypl e,
when t he user 1,CJ IS b & . val ue
mist Do wi Thi g e e L e b e R Pl o e

val ue ( MAX COVBOORY turgigg thedeviegorsandroly tempoearily suspendoyBeeraion, simiphpiEal | y
from about,0 i 10 Anj endi ng on the
user's nee3 S. Li?#{r%ﬁ}en%é%og é’#{ g’(&jgtt%gg%&ég%\éa E%&?‘g%g%%s@églﬁ%t’%ggept abl e
range, the useaynétsorsiogpimduticativaenitiesthanleaicese Ak aittheheXOWBQ KEFs afgiunp.4 Once

all paramet er Sang ?’c\)/beG,t?:grei\t?ol ?(g}gs 3\%‘6 trrt]a.ly rllmper a%%%(;m Iernc}ftccs)rltrc;l Egysf é)a%h B&v‘?ﬂ? z;n%l
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the user to initiate the XDOS delivery and, in turn, the user initiates the
fob to send an XDOS delivery command to the punp 200. The punp then
initiates the XDOS 20 delivery to the user 202 Methods As sunmari zed above,
t he subject invention provides nethods for renotely controlling nedication
infusion to a patient Wth reference to Fig. 5, certain nethods 25 of the

present inuent t i

programm n\é o hﬁ%é&%u gf#log]’ ?gb Og%ht %lrhegl%%)sj%el%:?utégé%gﬁ%dqgtfp?dgé: {?tl'oll 58t f or med
by the user' s mapgtmerd devitehiOf ob will typically rerral nin a sl eep node 220
until initiated by the user 22 S t he f |athe
communi cation |ink, rqués S hjﬁﬁﬁretcg&f)nruo&?t g?ffogbcoﬂr? er?Re punp

st at us i nf or nwhe-onay aﬂadqvo,-whbodamslmemopbmymm&ﬁm Mpedn&ﬂﬁl Moie meagﬁzﬂ:]ss, ' 30
remai ni ng |nsuI|n % f;\ orlthm onfl ura“l)%&‘f# rrratlgél

defaul t val ueS®HHHIEG ‘?1"5“”6‘&? °REFal PPWPY ‘H’“P‘b B 84 baftEr3 RAT) O, TARGET
BG bol us 1loi mreives b@hmt%emsm@gfo@m 0¢er @RRbAE kafs 3B Sanditrangnits €xt ended
or dual bol us funct ons se| ect ed, hydr at e ﬁr bl ood, gl ucose cal cul at or

node sel ect ed.““YFBHA Srté R ‘Filr%ea‘i’ é’é‘tOne PE IPEA s ¢hARHEL s t he

request ed st atcymnRa Yebvddsh abrtRMed 30625 &ﬁiﬂr&ﬂﬁe%ﬁaﬁc@ b4, which is
then received by the fob 226. If this information indi capes that a bol us

delivery is i me3puemen devcegd00tihaccomplishpd by Boswavaines B2, "Hs|cosmiupicpiodgr ess”
menu 230 and %‘f‘ﬁffb/rrﬁaﬂ@n Ha%ene}ﬁeagﬁewaﬁtd@@ase AW Al fH B 0hi bml/ Gepfhy LFS- 195

wants to stop the bol us l1very 232. |If the user indicates that he or she
does wi sh o sipvpesvﬁéess@b%isn ar@atprv@tayl beldfe fob transmits a STOP BOLUS
comand to the punp 234l i & inb HeSn &R 8o t he
bol us delivery and transm gﬁfﬁée %e{mpurtrpnst tus m%@%ﬁgtl on %\gﬁt?he fob

236 The fob didspivelis mhmwosiHWmloghaMmpmmrme devies 3I9eans il@BratedimiFigaf t er a
iser does ot aiar S-Aftbford| GRuHRAReE 40 tibblch puf IS AL ED LA 1N
currently in mmgdedsémﬁlmnfumbmpdw dmdsrpbeayrsxnbrhteiepueﬁ!ﬁ(lshaae h&mdlaiombarhas on and
t he " Bol U?OFU@C“%”” rreg%{ Etg& dTChf user t hen gyes ictslthe desi yred bol us
program RA AT GUPRY BT “B?bdl%ﬁ lé’%rtyeaﬂgig T8 W&Pﬁﬁ? r dual bol us
program and tnheasurererdt Ibaxﬂﬁdﬁehts atdfandimhsimay bé corsiyedinto gh ategratgd §évadet cormmuand
to the punp 24%@ n 15to&£l's 0 % t he pu resets the bol us
ol §very 1§ erisrds Eiek bt pdver oatled A Byt Mg oBHER b5 SBalde f ob
then queries tcb@porents. Sath Sf@phied ubi®ptosidps 1hg badwihidgd 6f ré@aringthe Pattent 161 t hout
the use of a cal cul ator functijon, c&r btﬁa%drate cal cul ator, bl ood

gl ucose cal cul AFHPT Vea] Q13 Ong Biges Qfé‘drdgi‘ﬁffé & PG onhi ch i ncl udes entering or
selecting23l| the necessary information requested by the selected
algorithms, 20 as illustrated in Figs 3A-3C and 4A-4C. Upon conpleting the
progranmi ng of the bol ug‘ﬂﬂﬁﬂwﬁﬁ—ﬁg@ﬂ%@ﬁ%—user initiates the fob to
transnmit the bol us val ughaigirdefibdaVEnm@listsion eivsRnded 8 fefecenibé iz 4s id f t he

bol us dellvery commences prior to expiration of the bolus delivery tiner

256, the punp Fighi2 jehrase pradbeydRyd ey P et |0 anddriepnes qymeber 34 E %d& ransmits
an 25 acknow %ng’fﬁrﬁrferto@dﬁtggett&/@& ;%% 4 ﬁifdtf&f 6 %méentxﬂéﬁﬁnerﬁé]@ dbwk Joet urns to

t he sl eep node 260. , on the other hand, the timer expires prior to
comencensft @hd fqbéSQ@mayéae@eqompéslyd bg any %qﬁéblpm% pEtTAdP dequanch(RiDm 264,

ef ther audi o iR R0 o SHakmRSof]SRCFLPEABROE) 0 b b 634G bt ¢ he ~

user that there is a uncti'on wth the alsdo initiates
an al arm in orhdesant RF edremtnitation u@éuleﬁ&apt%qomgwamﬂmwmémrnd@mlle«bbsg a

remnder to ! a8 ARt MRS MIIEAPHESIRBA oShiunibRRR ggﬁ{eglgmg'tﬁst ed by

the alarm the user Fhitiat es rom eep node as| eep), and
the fob then rdequesgirsvidddshpdavizes are prithin amammgmfrmtgewf tdvhtotler. Typically,

alert/alarndre er stat r t C,
f or mat L on 1 ShuiEbeeh SbB B8R0 of AP and Bolelleqtly oAk 6t Bout
alert/alarnt rét]‘laﬁtﬁﬂshakbum’mﬁfteltb{anlabo@ﬂﬁ@éeﬁﬁmﬂﬂl}nmﬁhmcdmdnhdeméﬂo cap initiate

the fob to transmt CEL ALAR o, t he 0,apd take care of
the cause of t &e%{}%ﬁamm@uﬁcaﬂ%ﬁw%ﬁgﬁg h%ﬁ?yn%@iﬁﬁ?’%wﬁg}’m& *berform
t he necessary task, take a LIFE-076 27 LFS-195
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bl ood gl ucose neasurenent. In response, the punp cancels the alarmand the
bolus delivery tinmer 272. After a short time, the fob returns to the sl eep
node 274 Kits Al so provided by the subject invention are kits for use in
practicing the subject 10 nmethods. The kits of one enbodi ment of the

subj ect invention include at | east one subject infusion punp and at | east
one subj ects f dby,bidirectivaslicomadnizhtionchetwides the heasiirsyierdtldsdcd 300l and €ot03s®. or nor e

punp infusion sgts d/or gne or nore test i ps conpatible for use with
Phe fob' . mot A0 eRALInBHRS SatBstrRaial davice AL Bab BRI FRRSHACOR M Ehe ki (o
i nclude at | eagéh ARG iBHbkaREhi-dRASOHRENRMEr SlaNloGgh 208, B syk@AS Wwherehd ob.

O her kits include 15 at | east one infusion punp, at |east one neasurenent

devi ce and at lmfgggqp%m@dgqasmem@pgcqw iptgeRatedintp ASIERANEof t war e progr ans
recorded on a LIREMRI it Rédldd 2 HRinfoR cBERAIEASENERY REssdown! oaded to the
punp and/or fob by the user or BzhySI ci an by neans of an external device,
such as al€onputer. Fi n¥ofiyles 882 knd R4rpeg/configurpdand miegrammed testlinkica i ons f or

usi ng the subj ,gleg e hdsdoy j - @ﬁﬁ,{\]& qne or 20
nore of the pggﬁ{’glgll n d,ngqmg%tealmﬁﬁglgrts S?{P%égﬁtgz?n réag\nm?ﬁl n 89 Frl?(s, or may
be provided omnateghorROMmutitaiohs ketwedn thesfobundlether ififugiom plrepsandve

descri pti on and. di seusalon. LAk hhe-Aleyesdeosel bed I aventian, phavides a
si npl e, convenient and disCrete way of Adm ni SEer | ng a nedicat P'on

protocol to a bptteerenpuriprfobprremsmnirement dexticestiob ot pump/messuterentndevizefolof devi ces
that a pat,i.ent st.carry. with himor her .i.n order to effectjvely.

i st o >rodPERRHUT PSR B o SrPYEE et B R G r Rt B s en
invention al sovhighyréded@vily@afalt@xdniibdion betwerd theadb-sb hse peoBhtiAddvEiat a
patient has over administration of his or her medi ,cation.,g@s s(&jl.ﬁh’ t he
subj ect i nvent BTN SEITER onp WPTGHIFPRART U PP Gyt She medulymayzo Al |
publications aadufat emfiguel tekhki a¥ob B BoeRR®Iohe F@&p it/ St rReal\@EBbM device

i ncorporated by reference as if each indjvidual publication or patent were
speci fi cal |y 3RENFIRGIANHEANS YFen ATHORKHERS DYy ClReTs Hak PRiorte d-IkRVisetEr ence.
The citatizn Gfodaly mayBt bfodlan@ikdits 1ih0bnd dusnptind/ol ReALRnRA RFvick & &b filing
date and should not be construed as an adrrussion that the present
invention is e BAIbthelapeing tuke 8B W uch publication by virtue of pnor 3
5 invention. Although ttméﬂfe%%ngomv&mduﬁerﬁ@én%ﬁs%r%%megﬁgum,?usorre
detail by way of illustration and exanple for purposes of clanty o

under st andi ng,and fobj6sis rtaated Ry thepwr. deare Hp cetagyemyguniqatonsgwtwees thegwphose of
ordi nary sKil ljaliBest [ ' f, i hiBS Sy | Sod ign that
certain changedsehger?ﬁr%%ﬁ% ?l?:tg&{l%%c%iéh rcrlgyoi)rg&urrﬁ%&t ﬁer ett%fllwﬁ{;ghngﬁ(%]ﬁ%g%ggrb? i ng
fromthe 2 riconfiguresic fopexaniple, lvachahy dindd gherhistiondata andrBerpréfezieel FS-195 5

VWhat is clai S 1. ,Si.ng: ~ I i i i unp
cont i gur ed t o Tl off IHEhEDFACRRIS dithe ARENRRCHR B3 Bhel'S

moni t ori ng dewung ot frafmi thrpuwp todhdfebywrirrutnmatialyisentyupof tanitgopteifent f or
substantial ly nt,j_NUo ni I f. at e i.s1ic of

physi ol ogi cal @?oﬂlmﬁ?%{%dr‘;fsg% ?'lg%rgédg%g{)egtsflo th%}gr\?;e?%cgg olpﬁ{g%%m e yaln?:ltcl)’rft%”ol ling

t he medi cat i orhistarfcalshasah rpeiapl g dehreerplats ilopengiicaly sehufrain themputmprté thg devi ce,
wherein .t % renpte cont rol device conprises a physiological fluid

moni t ori ng means for the epi sodic nonitoring of at 15 | east one
characteristic of physiSihogilgahfofrhatiod regardingvhe patehenblodd glhauiserietelf,ust her

conpri sing neans. for,_conmunicatin ween the r e contro] .device, the
oL Cat i o | R B ok AV D B oty OB IeA Gh SRy

a continuous or periodic basis to fob 350. Particularly in those embodiments of

measurement device 300 where an alarm means 1s not provided, fob 6 may be provided
35  with an alarm and alert the patient when the patient’s blood glucose leve] falls outside

an acceptable range which may be defined by a user or a doctor. The system may be
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20 3 The systemof claim1 wherein said renote control device conprises: a
comuni cation nodule for communicating with the nedication infusion punp
and with the physiological fluid nonitoring device, one or nore control
keys for user interface with the renote control device, and 25 a controller
for controlling the transfer and receipt of data to and fromthe

conmuni cat kon pradihfedd dutbMatid1 0 56 st An SR brd BsGhdufif BelflRhprofocol BRE System
of claim1l wherein said renote control device further conprises a port for
operatively r®nnsithegatens kpyevieridsdhacpiptopdl iiadnpuisto fab 330, 30 5. The syst em of

claim1l wherein said i i Ral AV kses: a

communi cati on nodul e for?g'ég%#ljm leli)'?l nge&%nﬁﬂ%%ﬁ#é&ﬁ%?éu@%%}[ﬁﬁ%l devi ce; one
or nore cont r oleaagmsent deviagSOP aiersblertd agremwiitdte with eanhbditteat Wherei pufnpsi amd punp;
35 and a contrgoller for cQ | 1in he tr fer and recei of data.to and
fromthe renote asco?ll?erng?eV?g\r}itOégreasﬁ%g ?t%rcomroggééi’g]?eﬂdn Hser it é‘iefbgcnéeaﬂ%?fa.

LI FE-076 30 LPBSdit&honal Gommingcaips Bdorsioilacto aienmannehiavehich maipdandfytsé ol ogi cal
fluid nonitoring device.conprises: a.physiological fluid.sappling neans;
and a sensor f B%Iﬁ?’vi“ﬁ@g(]l?‘f?éhe&ohh@ﬁ'?t?éﬁegHm ftg%él‘@mé’m H%‘Pédq%ﬁ?yt es within
physi ol ogi cal dblivehythunt@idehd FhE@bnHap s6d mbSuRRRHBhEME hé copfIREbed and in
fluid 10 conmuni cation with said physiological fluid sanpling neans. The
system of cl a*PRRBORALTEIF (Beishoymy &t BI5HFEaITT PR Mherspsagmadscte
further conpr insesiedidaton Froisdot Byl Qhentathy! R Aris GRFREIaAR hd; e dbdsdl ddige  €NDL €
control device; 15 - one or mpre contrgl keys for user interface with the
medi cat i odi nPRAYSmepuRRenbisyeladdemineg by greafusrmen Aevies 100rvée orEnandalest er and
recei pt of dafgq ﬁgmqms.fs&ma%e&m{fpﬁsrﬁewh% MG W& PerfiDe b} Bl PAHQEGRET NY
user interface data. 20 8. A System for adm nistration of medication,

conpri sing: a eHEdVigwE BaPatsnUkAanemobfieshorcher vige pwere obthe ediweimenigh t he body of
a patient; a g control device for renotely controlling the nedication

.
i nfusion purrp,P and a processor associated with said renpote control device;
and 25 software for useEashphpwen 4 fpr ©ce¥Hand fugasurenping deidei300 mmgdi cat i on

delivery ot i [.cat ] 0 I QF sai i j on

dol i very pPor oasyauyeBak Gl GRbh Bl Rt eRy GBS EBABERCT o (e
i medi at e i nf uspentive§, (suchal er REZB24DEER)sarslardred: Uatvesa, Seaaldbsdb8B)jgadi cat i on
del i very prot | f.or.the.in i on. of | ect e nedi gation over
a selected perglglgﬁm%l? at%n%rr“gthaenﬁyrgai ?‘?%”385‘%%3?8% S gﬂco%%gﬁgseﬁﬁ%@,&e&so%@gfggcol for
t he i medi at e assistanssi (BD ASY and tlid liket Is@l etiodunaio stihs 1fenna ileabmnnnfcatidnowed by

t he i nfusi f d selected d f medicati | ect ed
per i od of ti oSS FREUEASHISIS FRmIRERER otk e Ao E app MEIL

al gori t hmasf 01802 11 scheme. For example, the data stored in either or each of the pump, the fob or

the measurement device’s controller and memory storage means may be downloaded to
an external computer for detailed review and analysis or further processing by a
physician to determine, for example, the effectiveness of the drug regime, patient
compliance or trends in the patient’s glucose levels. Conversely, the physician may use

30  an external computer to download software programs and operational parameters, e.g.,
the patient’s basal rate and certain customized target values, ranges, reminders and
alarms, to the pump and/or fob controllers. Communication between the devices of the
present invention and external devices may be provided by telemetry transmission, e g.,
RF, IR, etc, or data port technologies, e g., modem, cable, etc

35 In an embodiment of the invention, fob 6 also incorporates a portion of
storage means 84 that will allow future updates (“field upgrade™) of the operating

system and or other software elements. Preferably, a portion of storage means 84 is of
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35 calculating a patient's current or substantially current blood glucose
| evel or the patient's anticipated or actual carbohydrate intake and for
nodi fyi ng said nedi cation delivery protocols according to said bl ood

gl ucose | evel or said carbohydrate intake LIFE-076 31 LFS-195 5 10. A
met hod of nonitoring and controlling the concentration of a physi ol ogi cal
fluid ana, byt eheafpardlasiememosO MhichHoBgiot Bfdslicaihl shefthas biden skdigely
concentration of the analyte froma sanple of physiological fluid taken
from the pati &9fe S498f8%n t he episodic measuring is performed 10 using a
renote device; substantpild MaFRfhiridpighlen &aiindbod {16 @byspbehogt cal fluid
of the patient using percutaneous neans; substantially continuously
measuri ng t he IRCEHEER da8-saIngrelement ad gopramicating therewish. Shislatadcastyipgi ol ogi cal
fluid; 15 Comaéﬁieﬁt%rbﬂg&bf}%é JIRPLEIHAUeLE Llini06ARA. i RERAL & fation to
the renote device; ‘determ ning whether the analyte concen tron falls

out si de ad0ac@ém@|V@throaﬁgeverzaﬁlapc§d}1@|gww§e a@ndmmt@mmucaem fot emregifigr ot ocol
upon a determ C t he
accept abl e radQ@J(éa(?qrah%‘i—l %%E%&a@@‘%ﬁ?‘ﬁgﬁeng ancf{ ag%% or{glae:k!r]lJ§ en?fétr dlq)glltlt S
gl ucose | evel bydanpmpieszpwlleemdshﬁjdantajebgzvadaaesaﬁromgs appbedcmﬂmemterpactatmm of

gl ucose from a ﬁlarm] ucose% cwe #ro'g cba]; fluid taken fromthe patient;
provi ding a va ue reglr RN AT Ve D he patient's carbohydrate intake;

cal cul ating a dosage of |nsul in to be admnistered to the patient based on
sai d gl ucase concentr atfgmapndighesed on said carbohydrate intake val ue;

transmtting a radio fr e entative of s; dos eto an
insulin ' 30 infusion pﬁ%(’%ﬁ &Wﬂtéogg?sstﬂ?mﬁém 15 APy @Fg]’(l 3

ST 08,7 aaecty e etk s g dinedaninanec)
i i i nsuli i
S alg d i mc usi on vxgr](}] er| Ceptalp fagtuzes a%gglg?g@ms of the sof?ware use% with the preg/ent

(A . AL. A29. Aglventhsh is Ovidedth MiAolohl A - A
S . AL. A&sr. A&N&. AFa_. AL. A&N&. As . Aa9. A

L Aa. A9. AB0AR9. ANS. A&L. Aadygniage ofabe subjegiNypiem ovgignqny conventional insulin

N*{val gb] X] Cah@lﬁleaaﬁy%ﬁ]nﬁTéhﬁ%&%h&a%ﬁ%}591]06%&%]1&@]&&&%]& ¢ahasd fepleal caj ca

] ca] cal] cal] ca] caU] ca] cal U ca] c<a &

t TF@ wr mhc”Y] }%ﬂteaqrﬁra efApdaubn peEp viahiad ver) vadlle siindaglens df&]ceal}céla@]s &) caU ca)

ca] C?L;Z]Z;gs; t%l(fl?]sxﬁlaﬂi% ?ﬁgqég?eﬁggﬁg&c%] i:“é“lén I]umal] ca] ca] caj ca] ca] C

a] ca] ca] ca] ca]f@af]%%t]lmpc‘aqec@]i(f@] Ié,fa‘]'lé%ﬁ]f@a aqns ctaa]neal}ld@pd chexogyry dpta-end-+ m |

ol 30 MLLOLA0NT i gl oelerbeatsaloalonlaalin)gnisal oo cal ¢
ca

a] ca] ca] ca ca ca ca X22347N444
5@55 6L605u6@mn¢®mgggd laten retna#a e user or a physwlan As such a comprehensive

Lvemhor ] cal gl 2l 6aLale 8l Wmmm sahsahEahg A fakaa 6l cal cal cal

gﬁLga]:caL(éS]g %@t?e’ﬁF@@_AAA) B} BBCC4DHDJ DMDDDQEEFYG wr mhc”Y] ] ca] ca] ca] ca] ca] ca]
Tcal cal vovGoB Hiyl | KPRKIIEE SRR PR e B A U ST SR e ey
ca] ca] ca] 8] c ajhich|atlaveaiserctreal] flzajbiday cahasiociag and inajccahual] dfd]owd jghmbeal ca) cal
S/]ac ; Z] cal UUWVARTRVSBSARAAAY Ry Sish pxsiam poides o ey yith dhe abglfty, «o makedhonges o1 cata
] ca] ca] ca] ca] cabpslad sdlvasd faae] daiy &g defabic plramber]ac alyafpe aViaeh stfalic ababilisal cal ca
] ca] caV] ca] caV] cal a Da|

hhh3ikiijjjj UK ISHA '%;Ycﬂo a@%’?@&‘?&?@&?g‘gj%a’}dc-“&]‘@ﬁ]oéafélﬁ]tto&]be%sesa] calcal ¢

a] ca] ca] ca] ca] ca] ca] ca]j G&]tfbﬂ]srcﬁ] dFPump 4 and controller 82 of fob 6 are programmed with

35  software that supports several types of bolus delivery protocols: standard, extended and

dual. The standard or “quick” bolus delivery protocol allows the user to select a dosage

of medication for immediate infusion of the entire bolus. The user is likely to require
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(r:] ?L]C g} ca} Cg} ;:(] a} calt <+6@ib bcitter treat ause]r s 1r]nmed1ate]and ongoing needs, the present
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c a] ca] cajca]c @c@it@éydif alp @@lj‘—'dat})t:ﬁl}l@m thB b10051 'BBreose critalan SRSHBEHA BOLAO SNEE

] ca] cu) Co7 b ar i hP Bl i, O B S P B A I U Sh e 2 CE L
()-! 10% " & ( )euthey or both blood chemistry and carbohydrate intake, as well as more minor factors
10%9& () - 10‘V)e ( 0 &
é Coags () 10t %ﬁgﬁ%ﬁ?ggﬁ@iﬁm i %856} 2 v IO -

Bl@:!10%& ()prat@eol.l & ee®b efy) algovitndsg) Biay proivigie IQ04gj&hies cdladgd’ () - yF
NdE: / 10g
10gY" L<10%g& Eochign RAgR (RIAIE {198 4% PR ORI &R TS P Blopd ety db e () -~

xY:/ 10g 2500/oé&e(1c)ed9>o[lﬁ Ul efi ps (eEYHIRNE e 1B c&ﬂ%ﬂ&ﬁc(n)wﬁblzo&(ﬂ& Bolud delit@P<&' () -

Tosea 0O dElfwégL %Tb%&s ﬂ?e(xéf%&%e -aftpr § gglafjyeely short period of time, 7., prior

103\(} 1(1)8/@5 @( H@m@%&pl@ﬁo&m%ﬁ&c(enm@ﬁam&/ ()-L10%& () -, 109%& () - >&
ta
10%<&! ()gl_Yllo%& () - L/ FBD3R3R yad 3C eeppraiiyely jlustrats blgsk-diagrams of the fhyegy o0 () ¢

uv7 10g° 10%-&olu} delazk@Pfﬂlt&)r(thi&fk@%ﬁseﬁb invéfiies, WA FigsOFA!4B and 4C

910%<<&. LI AMLOY% TF
( ) respectge y il Qustratcei lt:Stlock dlagI%ms of the calculator function options of the present

invention. In further describing the present invention, each of the three delivery
algorithms will first be described in the context where no calculator function options
are used, followed by a description of the three calculator functions as they apply to the
standard and extended delivery algorithms. Whereas such algorithms may be

35  implemented through the user’s interface with either the pump or the fob, the following

description is in the context of a user’s interface with the fob, the more likely scenario.
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TS10%HE () - S10% () - &10%K () - s10%H& () - 109K () - yl0%i& () - @dEuV?
10g  @@0%H& ()- $109%H& ()- FL09%& ()-z ,10%& () - F10%K ()-z

"109%4&' () - ?SEFdBuUV7 10g ! D f/! 109OHDHE () - -! 109%&' () -

@!'10%& () -*10%& ()- @10%4& ()- '910%K ()-FDWKYZ rS4 10L

10% & ()-LL"10% & ()- 10HH 10HH 10HH' . 910%H& ()-s610%& ()-!'D
f/1109DHDHE ()- C  ?!""dEr 34 Bdus Delivery Algorithms

1010% & () - LA10% & () - 210% & % & ()
10% & () Qiboe () - '('i#i#2$$$ ) Sphi ol Py Hhgoaihm
109 & () - L: 10% & () - L@AOHions) the bk oo GHI, BA. hpchhR8M thelfindrd OL

10&S, 310% & () - Lg"}&%(g %}&%r&p%qg%%oafolé% {rgm Iﬁ%#ﬂ'ls %n&tlér? meI 1(0 see step 246 of Fig. 5)

10% & ()-'" 7( (8
910%" =" & () - dBpRYSERn the foby Rk LOKE r(sQueZﬂeﬂ)ﬂcQ%t&eét)mdaydﬂcﬂ%c&s@e (sm)e%(& 0O)-)))

o) 21 980 _Mgor sk ea AP A008, L6 BB ik B im0

10="="!c" SF10%& 1ﬁ1bkenﬁ%c&bc(lﬁsc@x@8@$f the mﬁ&@%&d(&ele@ﬂ&%&l@maﬂ&&ﬁ&' ()-
W../2/}/dEH4  10="="1¢3$ 10 (031,5@%% 09B& ()- ! 10%5&

100/(5&' ()- 10%@“@)‘“@?%@ t94 W Yol vafgsndepending on tgle individual user’s

. MLO%B& () -! i
*10Y6& ( § ) syg ?802’51%%@&1118%%0115{11 For a ?@Sler havm% an 1 average g(:)Ldf mass & and metabolism,

10="="137z 10%@@4@;11 wlllzhej@@qqtgpg@tg ) However, the SMAX U is 11kely to be lower for

10t 100k - TOED Pyl Gclaay, SO Rerbi il aBeatl faue uop e
910%5c5& () - 228l propiaBuivE of the @ eyBten) or na@tybdatged @y SehBumRirip) the

10%& ()-z 10%%&0%?1@‘%&&&%@5 %019!’6&5195%2 and 104 are shown collectively

10" Lf #1098
10968 () - F10986kehces b9 VERLof purh st obisqribirgBBEs166 7if Faxi BUMGescribed below.

Once the bolus dosage has been set within proper limits, the user is prompted to initiate
20  the customized bolus delivery 106. Upon initiating such SDOS delivery, the entire
SDOS is immediately delivered 108 to the user.

2  Extended Bolus Delivery Algorithm
As shown in the block diagram of Fig. 3B, upon selecting the extended
25  bolus delivery program 110 from a bolus function menu (see step 246 of Fig. 5)
displayed on the fob, the user is requested to set the extended msulin bolus dosage
(EDOS) (Units) 112 he or she desires to be delivered. So as to prevent over-dosing, the
algorithm will only implement the bolus delivery if the EDOS value entered is less than
a maximum amount (EMAX U) 114, which, as explained above, will vary depending
30  onthe individual user’s body mass and metabolism. Next, the user is prompted to enter
the desired duration of the extended bolus delivery (DTIME) 116 which time period -
ranges from a mmimum time (MIN T) to a maximum time (MAX T). Such DTIME
may range from about 1 minute to 24 hours but more typically ranges from about 30
minutes to 8 hours, for example. If the DTIME value entered is outside the acceptable
35  range 118, the user is prompted to re-enter an acceptable value. Steps 110, 112, 114,
116 and 118 are collectively referenced as 128 for purposes of describing the steps of
Fig. 3C, described below. Once these two parameters have been set within acceptable
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limits, the user is prompted to initiate the customized extended bolus delivery 120.
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delivery program from a bolus function menu (see step 246 of Fig. 5) displayed on the
fob, the user is requested, as in the standard bolus delivery algorithm at 126 on Fig. 3A,
to set the standard bolus dosage (SDOS) (Units) he or she desires to be delivered
having a value that is less than a maximum amount (SMAX U), as explained above.
Next, as in the extended bolus delivery algorithm at 128 of Fig. 3B, the user is
requested to set the extended insulin bolus dosage (EDOS) (Units) he or she desires to
be delivered, again, having a value less than a maximum (EMAX U). Additionally, the
user is prompted to enter the desired duration of the extended bolus delivery (DTIME)
128 within an acceptable time range, as explained above with respect to Fig. 3B. Once
these two parameters have been set within acceptable limits, the user is prompted to
initiate the delivery of both the SDOS and EDOS 130. Upon initiating such SDOS and
EDOS deliveries, the complete SDOS is immediately delivered 132 to the user and,
upon completion of the SDOS delivery 134, the EDOS dehivery is initiated 136 and

continues to be delivered to the user over DTIME 138.

B Calculator Modes
1. Carbohydrate Calculator Mode

Referring now to Fig. 4A, upon selecting the carbohydrate calculator
mode (CARB CALC) 140, the user is first prompted to enter the anticipated or actual
grams of carbohydrates (CARB) 142 he or she intends to imminently consume.
Typically, the fob 1s programmed to accept no more than a preselected maximum
carbohydrate value (MAX G) of about 200 g, a common MAX G value for adult users
having an average body mass and metabolism, but may vary depending on the body
mass and metabolism of the user. If the entered CARB value is greater than MAX G
144, the user is prompted to reenter an acceptable CARB value.

Based on a preprogrammed bolus dosage to carboﬁydrate ratio (B/C

RATIO) (Units/g), which may be changed by the user at this point, the fob controller
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109%& () -s, 10(@r§‘é&1}>n %a'égo]r '(%AR&-E—F? I(:‘)Hmts) 148 to adjust the XDOS, i.e., to either decrease or
increase the XDOS in order to fine-tune the bolus volume, for example, when the user
anticipates exercising soon after a meal. The CARB CF value must be within a range
from a minimum value (MIN CF) to a maximum value (MAX CF). For an average
15  user, the CARB CF value typically ranges from about O Units to about 10 Units, but
may be more or less depending on the user’s needs. If the entered CARB CF value is
outside an acceptable range 150, the user is prompted to reenter an acceptable CARB
CF value.
Once all parameters have been set within proper limits, the fob prompts
20  the user to initiate the XDOS delivery and, in turn, the user initiates the fob to send an
XDOS delivery command 152 to the pump. The pump then initiates the XDOS
delivery to the user 154.

2 Blood Glucose Calculator Mode

25 Referring now to Fig. 4B, upon selecting the blood glucose calculator
mode (BG CALC) 160, the fob prompts the user to enter his or her most recent biood
glucose concentration level (ACTUAL BG) (mg/dL) 162 as measured by meter 80 of
fob 6 or blood glucose concentration level of most recent blood glucose test can be
automatically entered by the pump controller 82 if it was generated within a defined

30  time frame. Optionally, the ACTUAL BG may be measured by physiological fluid
measurement device 300 and transmitted directly to fob 6 which allows the BG CALC
to be used at a higher frequency than if meter 80 were used alone. The ACTUAL BG
value must be within the range from a minimum value (MIN ABG) to a maximum
value (MAX ABG) For an average user, the ACTUAL BG value typically ranges

35  from about 0 mg/dL to 600 mg/dL, but may be more or less depending on the user’s
needs. If the entered value is outside this range 164, the user is pfompted to reenter an
acceptable ACTUAL BG value.
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i(l)goéli ngl( )102/8 E “%?1‘ lﬁ‘%(‘%a(y&g Thog grapsed s gsgr pythun a predefined range
y, s10% & () - s*ib0%4 ®infinuin/valge. DEMuvemgww the B/BG RATIO typically ranges from
about 1 Unit;:150 ptto 1 Unit;10 pt, but may be more or less depending on the user’s
needs. The TARGET BG is also a preprogrammed value, which value may also be
15  changed by the user within a predefined range. For an average user, the TARGET BG
may be about 60 to 250 mg/dL, but may be more or less depending on the user’s needs
Next, the fob prompts the user to enter a blood glucose correction factor
(BG CF) (Units) 174 to adjust the SDOS, 1.¢e., to either decrease or increase the SDOS
to fine-tune the bolus volume, for example, when the user anticipates exercising soon
20  after ameal. The BG CF value must be within a range from a minimum value (MIN
BGCF) to a maximum value (MAX BGCF). For an average user, the BG CF 1s
typically from about 0 Units to 10 Units, but may be more or less depending on the
user’s needs If the entered BG CF value 1s outside the acceptable range 176, the user
is prompted to reenter an acceptable BG CF value.
25 Once all parameters have been set within proper limits, the fob prompts
the user to initiate the SDOS delivery and, in tumn, the user initiates the fob to send an
SDOS delivery command to the pump 178 The pump then initiates the SDOS dehvery
to the user 180.

30 3. Combined Calculator Mode
Referring now to Fig. 4C, upon selecting the combined carbohydrate/

blood glucose calculator mode (CBG CALC) 190, the user is queried to enter the
amount of carbohydrates he or she anticipates eating and the fob determines the XDOS
based on this CARB value and the preprogrammed B/C RATIO, according to the

35  collective steps 192 of Fig. 4A. Then, according to the collective steps 194 of Fig. 4B,
the user enters his or her ACTUAL BG and the fob determines the SDOS to be
delivered based on the ACTUAL BG and preprogrammed values of the user’s B/BG
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soon after a meal. The COMBO CF value must be within a range from a mmimum
value (MIN COMBO CF) to a maximum value (MAX COMBO CF) 198. For an
average user, the COMBO CF is typically from about 0 Units to 10 Units, but may be

15  more or less depending on the user’s needs. If the entered COMBO CF value is outside
the acceptable range, the user is prompted to reenter an acceptable COMBO CF value.
Once all parameters have been set within proper limits, the fob prompts
the user to initiate the XDOS delivery and, in turn, the user initiates the fob to send an
XDOS delivery command to the pump 200. The pump then initiates the XDOS
20  delivery to the user 202

Methods
As summarized above, the subject invention provides methods for remotely
controlling medication infusion to a patient With reference to Fig. 5, certain methods
25  of the present invention are now described in detail. After the initial programming of
the pump and fob of the subject system, typically performed by the user’s physician,
the fob will typically remain in a sleep mode 220 until initiated by the user 222. Upon
such initiation, the fob, via the communication link, requests the pump to provide the
fob with the pump status information, e.g., bolus in progress status, basal in progress,
30  remaining insulin, etc., and algorithm configuration information, e.g., default values
including, but not limited to, B/C RATIO, B/BG RATIO, TARGET BG, bolus limits,
bolus steps, programming configurations, :.e., extended or dual bolus functions
selected, carbohydrate or blood glucose calculator mode selected. Upon receiving this
request, the pump transmuts the requested status and configuration information to the
35  fob 224, which 1s then received by the fob 226.
If this information indicates that a bolus delivery is in progress 228, the fob will
display the “Bolus in Progress” menu 230 and query the user as to whether he or she
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the “Bolus Function” menu 246. The user then selects the desired bolus program, e.g.,
standard bolus program, extended bolus program or dual bolus program, and the fob
transmits the bolus delivery programming start command to the pump 248. According

15  tothis command, the pump resets the bolus delivery timer and transmits an
acknowledgement to the fob 250. The fob then queries the user for specific bolus
program data 252, with or without the use of a calculator function, e.g., carbohydrate
calculator, blood glucose calculator mode or combined mode, all of which includes
entering or selecting all the necessary information requested by the selected algorithms,

20  asillustrated in Figs 3A-3C and 4A-4C.

Upon completing the programming of the bolus delivery protocol, the user
initiates the fob to transmit the bolus value and DELIVER bolus command to the pump
254. If the bolus delivery commences prior to expiration of the bolus delivery timer
256, the pump imitiates the bolus delivery, cancels the timer and transmits an

25  acknowledgment to the fob 258. After a short time, the fob returns to the sleep mode
260.

If, on the other hand, the timer expires prior to commencement of the bolus
delivery 262, the pump initiates an alarm 264, etther audio, motion and/or visual as
described above to indicate to the user that there 1s a malfunction with the pump The

30  pump also initiates an alarm in order to alert the user to preprogrammed reminders, e.g.,
areminder to take a blood glucose measurement, etc. Upon being alerted by the alarm,
the user initiates the fob from the sleep mode (if asleep), and the fob then requests the
pump to provide the fob with the alert/alarm/reminder status 266. The pump, in turn,
transmuts such information to the fob 268. The fob then displays the

35  alert/alarm/reminder currently in progress upon which the user can initiate the fob to
transmit a CANCEL ALARM command to the pump 270 and take care of the cause of
the alarm, e.g., unclog the pump infusion tubing, or perform the necessary task, take a
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10( (! also include one or more pump infusion sets and/or one or more test strips compatible
for use with the fob’s meter. In another embodiment of the subject invention, the kits
include at least one subject measurement device and at least one fob. Other kits include
15  at least one infusion pump, at least one measurement device and at least one fob. The
kats may further include software programs recorded on a CD-ROM or the like, which
programs may be downloaded to the pump and/or fob by the user or physician by
means of an external device, such as a computer. Finally, the kits may further include
instructions for using the subject devices. These instructions may be present on one or
20  more of the packaging, label inserts or containers within the kits, or may be provided
on a CD-ROM or the like

It is evident from the above description and discussion that the above-described
invention provides a simple, convenient and discrete way of administering a medication

25  protocol to a patient The present invention minimizes the number of devices that a
patient must carry with him or her in order to effectively administer medication and
monitor its effects on the patient. The present invention also maximizes the flexibility
and real-time control that a patient has over administration of his or her medication. As
such, the subject invention represents a significant contribution to the art.

30 All publications and patents cited in this specification are herein incorporated
by reference as if each individual publication or patent were specifically and
individually indicated to be incorporated by reference. The citation of any publication
is for 1ts disclosure prior to the filing date and should not be construed as an admission
that the present invention is not entitled to antedate such publication by virtue of prior

35 1nvention.

Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it 1s readily apparent
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comprises a physiological fluid monitoring means for the episodic monitoring of at

15  least one characteristic of physiological fluid.

2. The system of claim 1 further comprising means for communicating
between the remote control device, the medication infusion pump and the physiological
fluid monitoring means.

20

3 The system of claim 1 wherein said remote control device comprises:

a communication module for communicating with the medication infusion
pump and with the physiological fluid monitoring device,

one or more control keys for user interface with the remote control device, and

25 a controller for controlling the transfer and receipt of data to and from the

communication module and for processing user interface data.

4. The system of claim 1 wherein said remote control device further
comprises a port for operatively receiving a physiological fluid test strip.
30
5. The system of claim 11 wherein said medication infusion pump further
comprises:
a communication module for communicating with the remote control device;
one or more control keys for user interface with the medication infusion pump;
35 and
a controller for controlling the transfer and receipt of data to and from the
remote control device and for processing user interface data.
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a communication module for communicating with the remote control device;
15 ) one or more control keys for user interface with the medication infusion pump;
and
a controller for controlling the transfer and receipt of data to and from the

remote control device and for processing user interface data.

20 8. A system for administration of medication, comprising:
a medication infusion pump configured to be wormmn on the body of a patient;
a remote control device for remotely controlling the medication infusion pump;
and
a processor associated with said remote control device; and
25 software for use with said processor for implementing medication delivery
protocols by said medication infusion pump, said medication delivery protocols
comprising a first medication delivery protocol for the immediate infusion of a selected
dosage of medication, a second medication delivery protocol for the infusion of a
selected dosage of medication over a selected period of time and a third medication
30  delivery protocol for the immediate infusion of a first selected dosage of medication
followed by the infusion of a second selected dosage of medication over a selected

period of time.

9. The system of 8 wherein said software comprises algorithms for
35  calculating a patient’s current or substantially current blood glucose level or the
patient’s anticipated or actual carbohydrate intake and for modifying said medication
delivery protocols according to said blood glucose level or said carbohydrate intake
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percutaneous mearns;
substantially continuously measuring the concentration of the analyte within the
sampled physiological fluid;
15 communicating data representative of the analyte concentration to the remote
device;
determining whether the analyte concentration falls outside an acceptable range;
and
adjusting a medication delivery protocol upon a determination that the analyte
20  concentration falls outside the acceptable range.
11. A method of monitoring and controlling a patient’s glucose level,
comprising:
episodically measuring the concentration of glucose from a sample of
25  physiological fluid taken from the patient;
providing a value representative of the patient’s carbohydrate intake;
calculating a dosage of insulin to be administered to the patient based on said
glucose concentration and based on said carbohydrate intake value;
transmitting a radio frequency signal representative of said dosage to an insulin
30  infusion pump worn by the patient, said infusion pump comprising a radio frequency
receiver for receiving said radio frequency signal; and
administering said dosage of insulin to the patient by means of said infusion
pump.
35
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