; e3e/ B/"6TB\ a) METHODS FOR AUTOVATI CALLY MONI TORI NG ANALYTE CONCENTRATI ON
USI NG-M NI MALLY | NVASI VE DEVI CES Fa~~"..~~. ~."~. ~ IR~ ~A0 | ~~eV The field
of this invention is analyte determination. *~z* Background to Anal yte

det ection inwﬁ?%@gga?ggkg#qiwm ITOR{NQPHNngH ?gﬁgif@ﬁﬁlgpr oduct s,

interstitial ever increasing rnpo day's

soci ety. Anal yte det ecti oUspsSMNMALNY INBESIVEDEVYEHS ety of applications,
including clinical |aboratory testing, home testing, etc., where the

results of such testing play a prom nent role in diagnosi ment

in a variety of disease conditions. Analytes of interest “m‘mmn mmmmm ose

for 15 di abetes managenent, cholesterol, and the like. In regpsglggge to this
et

growsng i nportance of anal yte deINKRODUCTAONari ety of an ection
prot ocol_s EHE devi ces for both clinical and hone use hav}’ m%’mmﬂmﬁped
Hi st or i &gldof th g ycose and ot her bodily anal yte nea e

I nvasi ve. Suzme ERRSHE ﬁﬁegp{sgngg{é% YnallBgle by withdraw répebl ood
0

sanpl e and neasuring the esired analyte wthin the blood or plasna.
Bl ood sanples were typically withdrawn by inserting a needle into a ngjor

artery qr,, nore conmonly, a vein. Such direct vascul ar bl ood sanpling
enpl oye&ﬁ%ﬂw@% early nethods had several linitations, including pain,

he oma and I ey tRN ' ' I | tion, due
LoD a oY dde R if hRbLiLA Shidd o, Bl oF bRGH dBHved ot L o0,

not be nprstitialdluid ete.,ioof ¢veeimRfeaking irsporkinaatd tpdayi’s saviety. c Analytesdejection f i cul t
for patients.t erforma direct .vascul at nct on thepsel,ves. A nore
Fecent EopkmERRRavaRS o annauye Gpedines il bivahey Rateh rore

di sadvanrdsafg et Sswhre Bleqdsulds b sidiQestig phayl stbMaRhsroldintdagiekisasd a bl ood
sanmple by cutting or lancing the skin and the subcutaneous tissue,

i ncl udi mpnegrIMesk] 3 varighyef disqasgicandiivgs.Aralepsof iggreshinghideg ghusose fopcal i zed

bl eedi ng. : ' ra. QL . ' iceis

r eqﬁllgr eg.la%%ﬁgenﬁflg%g’yegﬁ% %@&gxgéé né t’?}{r%fCl g(tg'elnlwggéoﬁ%en{aco l%@%xg&%ﬁ{)@&g@?ﬁal | tube
or ot heanalgtetdeteotion, a Madietyi ofgaalytepletestidmprotoesls ahd daviesst foy both etinisaltandt o
col I ect bl ood Ln this neﬁhod due to the | arge nunber of snmall bl ood vessels
| ocat ed hpmeusehavepegpnde et hod is shown in U.S.

Historically, blood glucose and other bodily analyte measurements were invasive.

Such measurements were generally made by withdrawing a blood sample and measuring the

20  desired analyte within the blood or plasma. Blood samples were typically withdrawn by
inserting a needle into a major artery or, more commonly, a vein. Such direct vascular blood
sampling employed by these early methods had several limitations, including pain,
hematoma and other bleeding complications, and infection. In addition, due to the vascular
damage resulting from the needle puncture, sampling could not be repeated on a routine

25  basis. Finally, it was extremely difficult for patients to perform a direct vascular puncture on
themselves.

A more recent technique that has been developed to overcome some of the
disadvantages associated with the above protocols is to collect a blood sample by cutting or
lancing the skin and the subcutaneous tissue, including the small, underlying blood vessels,

30 to produce a localized bleeding on the body surface. A lancet, knife, or other cutting device
is required. The blood on the body surface is then collected into a small tube or other
container. The fingertip is the most frequently used site to collect blood in this method due to
the large number of small blood vessels located in the region. One method is shown in U.S.
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Pat. No. 4,637,403. This safrpl ing method al so suffers from several major

di sadvant ages, including pain and the potential for infection and other
probl ens associated with repeated sanpling for a confined area. Pain is a
maj or dy BORY3SH i W i f nerve
endi ng?ﬁ%@g@{?& t her3élr?§%%ﬁ]P ?rrl'é #g% 8%%155 SSurt grg lé’a%rggrgfﬁg Jg) ?nﬂ%ﬂah&gggt ake 5

t hese smthdmg paincandehs potemizh foranfeetidn ak ofthies grsbiays ixasdisted Béthaeateddhe above
described priqgr art _inyasive.techniques are painf uL, pati.ents frequently
avoi d hRMRNPS BPrauPngnee ose s armaior Ggadvantagetincedhe fingeriinhpig 8% neasure
bl ood g . ! As.S. cam ‘ﬂ‘ﬁ@ ,

i nvasi v{'adht% ec ﬁ‘?gﬁggmgﬁ‘?@%&?gs@r t&fe?en&?zlimr[{gﬁg\ggg?’go ggg%mm@é‘?‘gat? t(tafmgn
enhancethesd saknplearand neesisementanarhigis frequendy basét t enpt s have been made to
devel op glucgse and ot her anal yte sensors for, i.npl ant at.i in the human
body. Advantﬁb‘@k‘s‘b‘g_e bRvs qeﬁ‘ﬂﬁ’&a?é‘ﬂf ARG ﬁeﬁl&;‘}‘ af%%a‘%tﬁﬁlpﬂ‘?}‘tﬁ o provide
» cont i N Enily 6Yi@ RhineBIRH @hiché MkdsHRHI FAhWIMRECS herRINHEiOHRLYSBIBA ¢ DI 0od
at each asuring event. Despite the many potential advantages provided by
i mpl ant gldcaese vnarssscrbedtbasismanbe yéryalapgarowsa ddgol theiinyssivetteahnispues, ovhgeht er m

chronic ilm)l nt ed @gn or alas 1% been un ucggssé.ul. @ttengstis to devel op
shor t - t EPHT IHBRIRE BIBPd vessrlsredts fipenngncsd sk 0o REs RIS et with very
l'i Mg ed succgasmptyBave bddhnddead H&efp Hdose AdEothasadlyddsdiBers forl Ng vari ous
products from chem cal reactions between agents) |ocated on or within the

se nz or hmpizlmtaf@ndem lgunaarmdyt Advantagesof sweh grplenisd sensprsdneudethe 2biipi teal | y
t : eact , . ,
doscr | bEad P nble " SRahERY B §i BRI Bg W CorR eIty e BERRE L e e or

have begsghiniasuitipevet. Dessieithe many potontiihadatagps previtied baidpldatedi s to the

subcut aneous tissue. An alternative |ocation previous|y described for
chr oni csegersglevelapmerfrotiapermancatly implantad otlopgtgrm, cheonig g Byog has

typigal I j i Y . i 5
| ot nbden" BACCERAT ARGhpREo AR LRI Kt AR Olbrblls PSS UBTERS o
f aced walstneeweh abryrianited sueodss.eviest ikplastable adiisofscare bgged 26 nmswingal s,

including. mterjals incorporated into a qgluc sensor, odyce unwant ed
body re quﬁﬁg‘).‘f“gﬁiﬁ?n} @E’Eﬁf’%ﬁ?cgﬂ?ﬁ%gﬁeeplgﬂ‘ge tgsj ﬁ%ff’fegr?n_cﬂf “ﬁ{hb‘} PEPT ssue
around 5{iPths GBsRH anilveNIMpIhMRES lubSscSEMkORY have Gpidallytustd the ghrbosPoxitady fl uids
and anal ytes, such aS gl ucose. The body's natural defense nechani sm may

al so haneactipndpmeagsure i anaeunt gf glaedsecas dggrsibed eUde RabNos S3p88149.iSush by
interfer] it h i r i r | l - d sensors.
po B0 ulriSuhlb AP R il B ihosa o o bt BR TR BREC, 20T ECT
bodi | y defid foahs subaatatiebus Gissuel Aaah@rnative, logasion prdviasliedeseriedSoschronié ect i on,
and ot her unwant ed yeacti ong. |, mpl aqt ed, sensors.require certain chemcals
and che?ﬁ“é%ﬂ‘mp@&&tsit fRCrtigncde tath P ied seaenrs typically spqpite difsetqte sur roundi ng
medi um teyé%_'i&e& E’(ﬁﬂ?e&?drﬂ &l s@emeRl ifisthiMen® ULAR 1BEatbdEternBithEbodiR OF
problemtacing any I nplantable sensor. Chem cal’l y-based sensors require
product s to Al implstedeensarstire faced withseneral snajor fyeblpmsdiicstlldforeigir t of t he
sengor's pormal operations.. Therefaor.e, the sensors _can guickly..be depleted
of The DRBAFEopcER AT infORO BT alfeobf BEhE pffle il BBYCE ] one.
Second! eactiis I8RH #edclo AckRItly B2 fofniatidf of fib%Y tissuefaréuid the Seasdrowtibien cal
reaction. These by-products often "poison" the sensor or cause other

unwant editers the senspeseantagt with ngenal bedy Hpids pad analosn such 3siglucese. dihg bodyim| ant ed
sensors I I imal " " r ainful to
opt ang P! Bttns ol Gh ol e o SHEGL bR RAGPEN e Bork? T,
over tr@shritlonrtdl interfativg withwlesehemiabieaciiotis eafuired by phemizabbased sansbrs aAs

continual, automated nonitoring of the analyte of interest, [nplantable 1o
anabyt eWith aremplanted pbigelainnlanteshensrry n@wﬁemlrlétﬁtoﬂw %9%15 LeBetonsy o

unsati Sﬁ@ﬁlﬁﬂ{gﬁgﬁ%ﬁn idH! ‘ﬁ{ ti% e héA6sEs) ﬁ}feﬁfhﬁ%xﬂf- A onwahil fedctiods, CONt i nued

interest In evel opfren new anal yte concentration measurenent
pr ot ocol s anbinplanted sepsorrequire certaih ehenminale ambehemoed] dedotionsite daemeingtheent of a

ti |yt trati J t. t t hat.. d ff 15
From o SichsaAreedn BEToRPunfus LR T ahoaish L cadies A e Sl above.
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U S Patents of interest include: 4,680,628, 4,721,677; 5,002,054;
S, 108, 819; 5, 161,532; S, 390,671, S, S82,184; S, 682,233; 5,746, 217;
5,820, 520; S, 879, 310; 6,0S6,738; 20 6,086, 545; 6,091,97S; and 6,1 SS, 992.

Met hods,, g%i%%&g@%ﬁ%nﬁa&n 2 ¥ rqﬁllgll}]tfaﬁ’l ser&%%ﬂéﬂf?&bﬁ%as&@&k&&& Hﬁ%g[% |h§

concentr an a host for a

nmeasur i prgdidietoderoaninial androtiedr peoduatsad e producedl 3@att ofthet ssnscr’s nomnal poi nt s
over a given ti eriod. In the subject thods substantially pajnl ess
si ngl e WsEAoNE| \NEETesnibe sensars @A acklychei dsRlcigshat doeschmical ﬁﬁ?fﬁi/@éluwj Reasure

the conagi dk ullieBlonbARaPalihe Shold aibalds bRGIAT ol BRSO

t her eof , g., |nterst|t|a e neasurenents takes place
aut ofat baswl dhgmamat madiiong Thesecbyppredetteofidnri'pdisen’hthe sérsor Gocabes/othas of t he

subj ect invention have.at | east di fferent subst nt| | 'y painless single
ise. anal ARG HSUHERd RSP B Sowsh EHEHETS T EHedr bRt e

cont r ol »,QtH AN FatallyYéich dRpAR H%er&ﬁ%t ré‘ﬁ&lhﬂfﬁ é}ﬁaHE%‘Hs%ﬁFc@tofﬁ%&lQﬁem S
accordi ng to a predeternF a] . Al'so provided are systens and kits
for use in pAamdlcwh@e offmr@ﬂmneﬁts omﬁaﬁdmnalrmwcjmeemrememmwm nd use

in rmnito cone entration arie of djfferent an s of

|t or eskrosff. bR o5 SR ARl mddiroRty St be Snalblest e, GPmlatie
Conc@nti@lﬁ@Eb&%nﬁt%ﬁ@ﬁ@sm@é%@:’d&&m%ﬂ}'dEmﬁ'BECArEh%aﬁ&ﬁaaw\@@s 5 Met hods
and devices are provided for automatically nonitoring the concentration of
an anal wrebqr@fapamt or porti on thereof, i. e., for automatically measuring
the concentr anal n iven tine
period. In t%‘tééog% 8?1 gt@ere 14 ﬁo ntmue tl)&t&%s“ l{md’eve ’ln Igtsosf% \éfvnaa use anal yte

concent é(ﬂlbérﬁfatldﬂh&%urémeﬂ@tbt@&ﬂs a:ﬁced@meh Qyﬁshrﬁaxlﬁﬁﬂmersewb\lﬂd bemlm:ent r at ion
of the analyte of interest in the host, or portion thereof, e.

i nt er st develgpmen{efe copfiaveusenalyiesaucsiation gle@sat@nfmt sxstern thag degsi Il%ﬁl}ffﬁf

accoqg di t pgéﬂ t he subj ect

i nvggnt i g%ntgs\?gvg{r‘%q eﬁeﬂ%ﬁ@@&e‘%@abs}u st an’tl aFﬁgwg(glg%[ﬁess si ngl e use
anal yte concentrati on neasurenent conponents that are under the control of

an actiéation means that activates the neasurenent conponents according to
a sche types of measurenent scheduling nodes are enployable 15

with the pr e@@l’atbﬂt‘é%ﬂdté}@st 1E&ﬁde94%'8‘0628 4‘1’261 @ﬁhs@utesmmdsemr edet er m ned
accor di n<1:1 to either fixed tines of fixed intervals of tine. The

schedul% %93%5ﬁéﬂ;ﬁ7éé@%21%€dépﬁ82#é3, ,7146523137;96183@,5‘26,53&9&%0&6@56;73&,h0rt term
I data. Another type of scheduling is one

tha pérge]%ﬂqg{qégbg%1%d$§é§%0§r%e to previous data collected over a | onger

peri od (i. e., over one or nore days). The present invention may al so

provi de 20 an "on-demand" node where the physician or patient may override

t he progranmed neasurenment schedul e and activate nmeasurenent of the target

anal yte. Al so provided ar i e in practicing the

subj ect nethods. The subj "ect nmethods Tind use irn nonitoring the

concent r at i oMetiibdeandatevisey amfprd?iﬂéchfoe ﬁ¢on$inad>qsi)é snanfitdring ¢hecmincerdratomr e

D" M { ol ihihond s blbp e lyhetrive e CORRRPACH o Do s rer |
it is tiysbs tWode hior®@peinisidvbr 4 BRen amerpteh@dl ln&h@mbjédt Hetifds,tsabdthRtiapgr ti cul ar
enbodi nents of the invention described below as variations of the

parti cutailesssingln Wﬁﬂ%‘ﬁwn%tﬂﬁﬂ%d%tmlogﬁkwpeﬁ ap emplayed fp mpesusctbpe of the
30 a I

enpl gsecg)qg&u% 181'1 pﬁthe aﬁalgﬁsoglogre escr fj%{:g ?lq tﬁePéaotf éegbmge%tm#ﬁh(ag% dis

not i ntwhele thetmedserememsttakey pldcaaﬁteﬁﬂtlcdlllyacsdrdmg t@ﬁ ptdileteﬁhm& Sthedoléent i on
wi |l be established by the appended i s specification and

t he3tappasiaess of theisybjec pﬁamoaﬁlav%até?aéhe&dlffﬁ@nhﬂ@sftan@alm RHHESS SINFICBE t he
cont ext, nﬁi{ﬁfé&n}feﬂfaﬁbﬁ‘}rﬁaﬁ Jﬂ%ﬂ@ﬁt\@oﬁﬁonéﬂ ﬁﬁéh dRf ddaeAme chﬁ‘tEdﬂ"o?ﬁn a&lJau&?C hni cal
and scientific terns used herein have the sane neaning a nl'y

under stmeubs tlat activates thor measaremesik corhpanents hecading toa ]ntudeﬂennilnbd; scheduie,t ion

lrorglt ﬁ ggsA]ﬁ‘i’l Brogggﬁ @&syﬁgmrnld iﬁg foart{lgt\:/ n prggleczlrfgutme 51%[] eclt rr]r\lle?}{](;[dls ° li]‘htla gub?c':crt ected to
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nonitoring the concentration of an analyte of interest in a host or portion
thereof. By nonitoring is neant that the concentration of the anal yte of
interest is neasured two or nore |0 tines over a given tine period, such
that t ' bt ai ned for
gt veneied BhFERRSHRRERL heonk oty b R ) A Lo

sever al interestsandtave piatisuladipswited ifor tshén moueringethe oshoghtritiomofighywiosal | y ranges
fromabout 1 hour to 2 days, and is often 2 to 8 hours. Measuring the

anal yte concentration at |east twi ce during the given tine period provides
for the nonitoring gigd ETHE ERIRODI i the tinme period.
A feature of the subject methods 1S a e nonitoring Is automatic. In
char act eri zi Mgtlidde anabdévicasiangprasided formatontaticalhamonitoringathe corxentraiontolie

i ndi vi dual ?nah¥tﬁ measur.enent s .t hat, make ugP{he noni t ori ng protocol. are
made ac@bFRALYG i Hhost OF RUHAR EherqafyicoAPT JPiRmaielly meaghringdps sncsRration 9fit omat i ¢
acti vat LohnRRaRBmwoAsH miGe poindesiet B gBleB {hfS e£i8l Ahlthd Qftféet mbiRd0 ,
predet erm ned schedul i ng nodes can prOVIJ% exact points in tinme at which
measur esuhstagtialtyepainledsesingeluse afakytenrondentration detection; dezites ancempddyeddr peri odic
schedul i ng nodes, a pl urali of nmeasurenents.are made dyring a given

et o BEARFREe pRns T o s CERrERE e bRTae PPt (elE Ember of
neasyr ek fald, MhereBéMehdurandity'@Re platd AdoMatidallfRcatRGagsesi |y 25 varies
at least in part with respect to the particular tinme period, the tine

i nt er vapredetermined sahadwe: Desdees prarddaddryethe subject inyenkiempaveppleaghtwapl e, where

t he peri i . l.lecti r ] er of
s L S T S S D A G Rl R
usual | ytiat aﬂe@ﬂﬂ?\r tﬂﬁcomi@gbﬁaﬂ z(kjtﬁivmtfﬁm' éahmbfad tbai\&éaa?hmbm&dmer#n b@’ﬂpcrnena. g.,
24, 36, 48, .or higher, depending on the desire requency of apal yte
concent ASROTHNE tpchschedille nY arepsitypesof megsusement sehedyling medesarg p@ployable i ven
period Qfiti WAL IRV I i 3 e made
bver'y s Vi Breschl (VAU Fof BRIAIE, BOTRERIE By 0 pRERRI SR SR 0
hour s, eilerfixdd himes of daytar.fixed intexvalsplf tmei Thesctedulemeay sthermasetbe be nmade

every ten, n.nyt.es during.an 8 hour, tine period,.the predet.erm ned schedul e
ol bye SRR SppatedS imMedint o TP Gt BUbIC REGFURBAEE (o be i aken
at t =10 AWbihé 8pe of schedulingué 8e thhtidOpiRHRHYESin réspdhseth PHivisus dafa@llEdte't es and

t=60 mnutes, etc., as neasured fromt=0, representing the start of
t est i ngovertadopger pered Ge., pEer asgios moye dgyshnEigpreseabinyerfionandodshrasideenent s

t hat, ar de. duri, ' ' per | od [ B e shbj ect

ot R 1 P S Hadh et R vhiRGREL! Sltell il Ml BeBboddfindd® P!
duri ng ideasurémant peliedold and attiviabemedshfenmnabithe tavgat@adliteat i on i s noni t ored,
and not just asur.ed once. For predetermned "fixed fjme" scheduling
modes, a plu @nr;ng?d e XTI s dPrusy R Braficias ﬁﬁ@h@%ﬂg@&»&’fﬁ%n od of
time V"hﬁﬁ)jé& ffettiods Agd hEteinﬁH&ii%ﬁhgﬂ?etébﬁéél_trah@x‘(‘ﬁf@{}aﬁét)'ﬂ@f diffefhY Alalydds ofhi ch
the nmeasurenents are conducted are not fixed but are pre-selected for to
cer t ai ninféresssandfare pasticidgriysuited gortyse snmbnitering thercorgentmation®™f ghicasaiand 11 am
Thiﬁspre e% %?hnﬁe schedul e can be programmed into the activation neans by
ei t er t %sﬁ 8%t or the healthcare provider. In other scheduling nodes,

t he activation by which the neasurenent neans is initiated can be based on

dat a previouséé obtained within a certain period. This type of 15
schedul i ng nBeferstg suhie duyentiowisslesqribed furthepdt is tebey Hndensiped that thede,

measur e ' Q . i : C he
Fecont - egyondt BoAhhr Tt ARGy R br E6i0hY five o bRENE of [T
pr edi ct variationglef theparsivulenembalimests anlyibe aiadd ahdistilti fabiwithsih ahe seops oftHe or
col l ected oyer a greater period of time such as within the |ast day or two.
SuchO t yﬁ&en%?dr e dli s #lep Wﬁl?é‘é‘gﬁ‘éﬂ?% glaéa]eaﬁevn?legbémap@aé] @rfjﬂ’i Beauiocyl ng
mode. Whef isgidig pafoRtRhbometts, AN it iteadEISHE Al YAlad, BEseHe On

previ ous neasurenent criteria ich may be out of a certain specified
range, ef the presend inveation will ba¢stablishad byethe apifeati¢d ¢laimshe anal yt e

concentration. For exanple, with diabetic patients, an adaptive node nay be
activated where several of the nore recent anal yte nmeasurenents indicate
that the change in glucose concentratigon level is too rapid. Wth such
patients, a predictive node may be activated if 25 previ ous neasurenents
indicate a swing in glucose |levels during, for exanple, the early norning
hours over the |ast few days. The new scheduling patterns invoked by the
adaptive or predictive nodes may thensel ves be predeterm ned with either
fixed, partially fixed or unfixed neasurenent intervals. For exanple, in
the case of the diabetic who has recently experienced a sharp rise or fal
in his glucose concentration |evel which has triggered an 30 adaptive
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6 measurenents may then be schedul ed at 0.5 hour-intervals duri ng the
hours-from5 amto 9 am for exanple, and then revert to a nore typical
measur enent schedul e during the rest of the day. The present invention al so
provi des for ¥ g i . Sl ich the
pati ent or h{a&a‘:ﬂﬁs?gélge%?év%nggﬁﬂﬁgﬁﬁégpl%%ggidﬁﬂ giégé}?ﬁgc%ﬁ{r@g% thg @WE@UI i ng
node andnlessnthel cadtedt gleardy idicadtessothdrevistetalesedefined othensise, falirtechndvapam], a

di abetic .pa{tj ent may ﬂesj re to know his or her current glucose |evel before
and/ or fieniticdeamssed hergdhane therfgmeingaaniag 3a Formpmentyindersird taAne ek i ce visit
by a pahi iy sl RyR! a5 }ﬂ?&’ - he patient's current glucose

| evel . 1o AnotS]ﬁer *%zfﬁ}ragvo %hﬁgﬂieukﬁggggeﬁ%% hods is that each anal yte
concegntrati on neasurenent made during a given nonitoring protocol is nade
with a spbstantially painless single use anal yte concentration neasurgnent
nmeans. E&E@%gl e-use" is neant that the analyte concentration nmeans ifs one
that is usedAQRIMnARSE) abtARE, thO&ibidke invefitish i8dfbdled &/ mAREYAnA dePRESHR T ati on
measurement . As such, the analyte concentration measurenent neans 15

enpl oy ethonitotimgths gbpceotrationafranianalyterad interesti in ghiostrgofticorthereef. Myasur enent
means found i.n conventional inplantahle sensors jn that the conventional
ool ant TOPLORE S amenEinal e ponsFiTEnad i St viialTest B Toesserod FHF A BPIy o
times. #hRs avda)diteriRie BEHIREIAThATRRSE BF AIOR thedMaAMTne O tRY SthIytd the subj ect
met hods are preferably ones that are precalibrated, i.e., do not need to be
adj ust egonsenigationgire efthingd fara givandimeperiods Thegiwen periyd of tises may varyIfienbai nl ess
it is t e a Wi 0 rat] of. Lhe j &c

| nvent | SACBE SRS POR GHERRIRTEVE] bR BT Sh b5 e
during abcutdseur ©. 0daysHndiingftac? toBhoues) Measiigiag tiecdhite condedtratidnianserti on,
sanpling and, w { hdrawal, while awake and_ during sl eep. As indicated above,

t he ana?ey“ﬁtéwéﬁrﬁé‘élﬁg ther given tinge periad RyPwdes for theananitering of thegnalyds in a host or
por i Onc6¢b%ﬁ§=§[3.on dﬂﬁﬂé%titﬁebé}?qbd?nal yte concentration is neasured in a
a e.g., a

portion o host iological fluid ftoma host. Biol ogical
flui ds of i nAdcikatate ofitbhd sudgecbmsthddaisdhdt tleechonitingheawofmatie Iy charseenizing

| asnma, .etc.,. interstitial fluidand the |ike.. | ertain enbodi nents, the
b oncent Hehatitopine ah augmafs ouhal is Tt tndBas the ndisidbal e Mearrement o e o

t he obsgfaxedp MRARGHIRMRB prdtdcdl RRMARERSRIngb b \iehddiR, 6PRARP Uhdriten of the
anal yte in another portion of the host. FOr exanple, “in certain enbodi ments

t he anaHifediop®f erautomatieactivatigmmeanss ay describedrin greatendeted infrd. dhef | ui d, where

the e ?g%égstgg}(ﬁl:&'gcﬂe&ul}r%ﬁﬁo&%%g? I’%’P{ﬂﬁr@k%ﬁ? 8%?1% r}é?{%eﬁzg%hsi&{]ﬁem:y%?s in the

hosg b ecause a ure o e su € use

subst anateab by madenl ess singl e use anal yte concentrati on nmeasur ement

devices, the_biological fluid that is neasured ipn 7 many, enbod] nents is
interstitial F§1 w@e.%eﬂi%qdc éﬁqeg intgryal”jop peragi schgdulmg meges, agplyrajity bet ai ned
from skj i . : [ ians) of
e sii RasyblREfs 4 SndldauRY p B el Bk GG QP AMCRIAY fRSEBoRERIANT) O
vari et y WiileltBFnambidryof exeanuememsithat anemsads jn 2 given peaboefitenendcessaelys f or
nmeasuring.5 nalvte.in I SE fl.uid,.have been deyel.oped and disclosed in
Thadb ! | Bitic af TeaiiE pit FithBesoiet st btk Smpcpeniagh e tnianer o bR For ' Use

in the péReeNnehsiyRdntIS theldARRE FOP ¢ Svierd e PeriddbHtidé aticbMedtingt er ms  of
configuration, nature of analyte detection and neasurenent, e.g. tical

| (0]
based, @neé%xmr@@ﬁw%wr%ﬁ@.qurr&waﬂrneasmemntsmbqira&@mi%mawaﬁéagwﬂyrﬂat neans

of inte to J t..alr o) . i ed,in U S
1o IPat e%? sstlﬁodsn Ia(ﬁé&giéu@&?t Egﬁolgs%kggﬁ%ﬁ%?E?gﬁgéﬁlaﬁﬁﬁ%ﬂlﬁgﬂ? %é%'; ke, the
di scl os36,e8, of highdrcdepariding) o1 eherdesifiofiqyuendyast ahylyteconcenn@ation masweeiyent

enmbodi nent s, %lhe nmeasurenent nmeans will include a .ncroneedl e or anal ogous
st r 8t utas thefboyrperiag aFheeigre, Bt ayen periad o dimes indliviqual gpalytejcngentration
SUbst ANl Ak Mb 58 THBC BRIy 5 iR oFerl Ton AATARY S ok, EARF RO 8L 1 On

of analyte In resu
every 2 hours, every 4 hours, etc. For example, if measurements are to be made every ten

minutes during an 8 hour time period, the predetermined schedule employed in the subject

5



15 sanpl ed/ accessed | SF.. Such m croneedl e neasurenent neans are discl osed
in the patents |listed above and incorporated herein by reference. The
measur enent neans may be designed to neasure the anal yte concentration in
situ or | 46 6 Ekkn FEAE nfiYed BAR hfufdici=30
concentPgﬁogh%gpﬁgﬁgz%nﬁ%ﬁﬁﬁﬁﬁ%ué Wt hdr awd ng t g’sarrp eu?r’omthe body,
or may inirdutel; eed0tnniauies pdEminoen dankd e=absiynutasdett hesmeasasadr feorh ired,anal yt e 20

concentration, in the withdrawy sanple. A.variety of different analytes may
be noni fepFesEnting; thgstam of L5t W&peﬂ_ e @a_[sjte EOCCREANORL i on” i s
par ti Cubasd Yerhisd t'ﬂ%at aﬁ@ﬁ{a@e H@:Sn@é‘ fvéh Fim%f etidd %?ﬁhrabﬁciﬂ% HeQabjectiRERbRe Of

y nd hyperglycem a, I

t he consequences o po- a e ndet ect ed over | ong
per i ®dsis nonhcriticat; tsd dongpstah eastuiyp aedasurembutd sreahadenhiring thetgme perigd sich

concentration i.n a host or 25 portion jhereof, two, or nore analyte
concent Wﬁh@ﬁ“ﬂ%’ﬁ%?‘éﬁ?ﬁﬁ?@ ’ér"é‘P"i‘rtQEFél’ ?j‘lii‘?oﬁéusgmdjf‘%?fl M period using
separate or pgSbRttInddNYXad tifle” SHRINSE; RHMS! ﬁgﬁx}zﬁid’ ¥f Pehdit@snedel yt e

concentration measurenent neans, as described above,” for each distinct or
di spar atleo mede duringemgivemperiadeafilimeawhenpraghicingrthe subjent methnds. Hoplevgretheas a

set as desirne d nding on the particul ar lLbeation in i t he subj
cot moniEakRS weieB Y Befraert s Boldrsled Bn R SR A S P AIT o T one ar e
desgs i begaimtigeLat thE dalebrxikhtl Sichas 8 hhe 996, 1030mBAsd BdananThikt e _
concentrations nmay be used in raw form or processed as desired, e.g., fit
to a cuPigdetepiged schedide eambe pragrapungsHnto the petivatippmeans byotithenthgpatsnt phe

noni t or | I In this way, the analyte concentration is nonitored
in a hogqg%eélkﬂl%%rl#l&glgerf hereof, e.g., interstitial fluid. DEVI CES AND
SYSTEMS Al solInustheti sdRetiuding nibdus, cleesactingtionytsi wiiish flermesserenenpmeadsiici ng t he
subj ect , net hods, as descri bed above, The devi ces and systens of f{he subject
Cnvent i Bibatsbeag e bared Qixdata Brepiopsly ohisincd vathim gerath avlﬁﬁ SR OBE Pt i al | y
pai Rk es sHRBAlNERodERMH HEABDL; dic@e. 4R 36 lifRTe AR EmedBrdnitiitscaé ed above,
t he ana?cytgﬁr%tas%r err%ts nge{‘rlls 0 tlﬁe subj ect deSi ces rrg}y_f/ary, dependi ng
on the petivatedibasad analptaomeceivedardollestedin theeechmtiast, such as avithiretheflast 08 tg anpl e,

t he nat of the analyte, etc., where the negsurengnt an enpl oy
opt i cal Bt nraie B EUALTA S MeashrERn e P var] BroR pANE | ¢
neasur efRBivedBAcblected oVE W greAthostric’ F Emelstch fewillia she [asRAY ofBAdsSwh t he
subj ect devices are |SF anal yte concentrati on neasurenent neans,

as
r evi ewetypapehashednling madsemar e ediuaeido 8 peadetesmined seheduling mede whersinthen
i ncLude . - : .
typrbal PMPPREROireRelid Bby el SRRt Ot HchiolE BRUR OOk ARMASCLRNy
measur ebeaoit ofazesaingyeciffedrangs, e on2 thao indivatps arrise de fdinditiganbbton t he
particul ar nature_of the device. I.n certain enbodi nents, .t he.nmeasurenent
means nESNoBRITAHORS EAL SXMELS. SR Gif el Paficnt 3 SURRITe Mo et PRCHUHED o
separ at GHlefRlsev 2R Bk hoRTeddAP kBB iddQirerRéntd iR MhaGhe ShimBe i\@hcosBen al |
of the nmeasurenment neans of a gi'ven cartridge are enployed, the cartridge
may be ewnconteationhevel ispoaapil. With suehopatients capredictivemode niay bh activated ifihol e

device need not be 20 .di scarded.. I n vet othe nbodi ment s e asur enment
roaft Bt Risp At in B tos? e SRS oL PR e (e Sev co.
such t hgjorniiehor§ 6vdralid 1ask fewliayIERtE e SRR dulRa Pattérhs RIVEk&Bthe bliaptigevi ce is
di scarded. Because of the |lower cost and_efficiency _ of resource use

pr ovi de@r prpdictive madaspnaygibempalvrsibededstesmined wvithesjthefixedy partially fixed omat

i ncl ude i i ans are
or of or » wE TSGR0 BRimAL K e Of tré RROBROSHE BEPRbIRETD 7P
subj ect expevieoed aghatpsise be fdl ialhisplicost voleentrativhdeved whivh has triiggerédom neans.

The measurenent activation means.is _a heans caaiabl e of actj vah%ggy each of

t he3treatdPU¥RMeashERRRNt sthedplingfa0de & Sqpiyfedniceyal BeasysrmentsehattitdB®ore preset
schedul ﬁwoifaa%ewsé%m&mr ffeldYRbé ROITRARSithaioRRAFrME RlitRnhlAlstrebar dwar e
and software 30 conponents, 'e.g., a mcroprocessor under the control of a
sui t abl egahyimmediate intake ofglosdselelrf the sisuation where changesan ghwgossflewddh of t he
nmeasur enent .nmeans according to t desired predeterm.ned schedule. |In other
Wor ds. BB AOT S EBR s S elctahand 6. BESEATTUPRY ARl Biodttapan e
of activating each of the neasurenent gneans according to the measur enent
schedul i ng node that controls the activation neans. Typically, the
activation nmeans includes an algorithmthat provides the instructions to

t he hardware conponent of the activation neans for activating each of the

nmeasur enment neans according to the selected scheduling node. The particul ar
nature of the activation nmeans is not critical to the device,




5 solong as it is capable of providing for activation of the neasurenent
means according to the desired predeterm ned schedul e. The activati on neans
may be readily generated fromcurrently known and avail abl e conponents

wi t hout undye, exoenl FRALAL] g : I il i in the
art. Thgl ac?]&l\l/at %Doni’ rreatr?g %@FQPS?{ g’?é@g{n%‘tﬁal?E‘gn%@%c%gmrsmfgoig alaItll t‘G?ear ni ng"
act i vat ammnfot exammalasanditinent readrt {ota mage tiysica heastremant schedule dilring theebisf of a
predete@g%ned activation schedul e according to which it activates the

i ndi vi dii§1%¥easurenent neans, where the nodification of the schedule is
based on preyhOpgsd #vehGort A soVides forthd GpioHAITER M 3Bk dulifE G- her eof
e.g., patterns of analyte concentration observed by the activation neans.
For &xafghand’wnehichithepatieat gt kealtbcart provisler manbiallyiovesidesthesurrentent s nade
accordin .the predeternmined 15 schedul e indicate a.rapid decrease in

a1 ucose efidingtpodd S ety pdReR AR Heutbienf Rt Fod Bl

f r equengibetidtidftirh¥AddsRB taRAWhiIBY hSCuPeRIEIREBIE vk PodiEe AaR/OE Bt ¥atind
pattern and chaggg or adapt the activation Trequency accordingly. In

addi t i oafead hanimgadgh sugar eomtenbabpon amoffigavisitdlyi apatieyt, aphysiciermenmant to
individ n the device, the device may al so include a
nmeans fg@£%g%§§ﬁ%§%§%h§§€$5§F?%aeg measur enent neans on comrand. For

exanpl e, theAdethecRatiey/of the subjet tekhods Qrthatle@sieinadyte da@eag@aion Neans that can
be mani pulated at will to provide for an instant neasurenent of analyte
concent Fgasusemens made during 2 givge mositprrg pratoca) is sads syithresubstaptirl bypainless neans
for coll; i t o j I8 fr.omthe
reasur crihe nonieie EaeARloR e baRARA gl R et T

desi r edarabyteradncedsatimaheant issonerthatés ssed @nlysanos, amed\thénwot uskel apainefopr ocessi ng

algorithnﬁ t hat convert the datﬁpinto a desired format, eﬁ?., into |Iinear
funct i offlytgfanceniraiion measurements As|fECh fheAnatyteePRCHRIEAton MeasIFReRt JReass

anot fier eRlolbPih (RE st HRBhtiorfard distthfithed TR IHe rheabueRRAGAEIR R hNt O the
bl ood concentration; "and the Iike. I'h addition, the devices nay have a

r eadout convanisonahimplanitahie sgnsonsiie thab thietconeitiGual amplagtablecsensoasiare abt simgle-Any
conveni ent . readout or,di spl ans e _enpl oye including an LCD, etc,
wher o P it o PR P850 S RERURY, o LRSS ThR e SRR on R GrabPosh s et

e.g., nemployedin the sidyjéup Rietttds ¥re pRéferablCones HacadrécatibRbd, 5y sdcha negd take a
variety of different configurations. I'n certain enbodi ments, the devices

are si ni ke adjustedrior toyiakingdhe anlaytemeasyrement. Byasubstaptislly painless it ismsanksi ng
, i : I . t : t
TR SelBb U R o SR dr L SRS SRS 0

one Oof nore o
ot her chitle@nanipsin ab aliotimedaripg #s udehe gndmsing sniwatiom@ansasomyneht ssehpar at ed

fromthe di.spla ans re telenmetric communi cation or anal ysis data
transni g’é?‘Bﬂg’ﬁééﬁE{?g %‘?‘bv%‘ﬁaﬂﬁlowh‘ﬁ%ﬁwm%d{muﬁﬁsﬁg%ns, are enployed to
provide for AsimliGemasolesIhd fRIYAEENMRERMIAHIOR i ¥Bnidired R Be %@&Q'ﬁi&lﬂ)d@; aponent s

of the device. One representative device enbodinent is a "watch"
enbodi nehest of porsipn grereofiel xpisally dhe analyde eeneenttaiionds measveediorpogiannf@ a | i nbi c

porti on g, , i . . I Ln thi.s

bt st < 1 BigPelcat oulgs ERPE B RERaP HRYF ok Ao Blie Rer o

i nt egr afradtiont theydofedg. ] SeturhPlasmas eldR imtestitit dluidand the ldet Inicédiaih he skin of the
host via an adjustable strap qr. other retention neans, \Were the device is
to cont geeodimprs.theronsentration od the analyte is meagired st biolpgisahiinid, whergthe 5

por ti ongb bl hedeitbifettis BER ﬁ(gjcd]pcg rdEfiQenthE Q@ﬁcehﬁaﬁ&ﬁquﬁé zllﬁéé);]lcr’ i§£1§9fe?d by
clothes or otherw se not readily viewable, the two conponent device may be
enpl oyephrtiomef the hbst. Ferasamplepint certeinrembodiments the apdlgte gadeentatdosisnsor s, are
one_conponent, .of the devi.ce.and the displa r readout neans i resent on
¢ he?bt HBPaLEh B hestinertidTuoher themeabured velue isihermised i drrbrmte B cat o
Wi th eaghhOhlifyte #h B@hSstHEPRUNI cati on means, where the data communi cation

means is typically a wrel ess data communi cati on 20 neans, e.g., RF
tel emetric niBecause afenturerof thithsubgech msthodsristthouke, of dubstantislly palintegstingle fi nd use

in a variet f different applications jn ich niLoring the,.
concent i anitseresm T e R T pEADR bR SO TR BRI 5 Mab¥in 0 of 11 e
is desired. As such, the subject netheds may be enpl oyed to: (a)
continuously or periodically nonitor an anal yte whose concentration is
associated wth a disease condition, e.g., hypo-or hyperglycema in bl ood
sugar disorders such as diabetes; (b) continuously or periodically nonitor
an anal yte whose concentration is associated wth a non-di sease
physi ol ogi cal condition of interest, e.g., alcohol intoxication, illegal
drug use; 30 (c) continuously or periodically nonitor the concentration of
a therapeutic agent in drug therapy applications; etc.



Where the analyte is gl ucose, the subj ect nethods find use in a variety of
different applications relating to the treatnent and managenent of
gl ucose-associ at ed di sease 11 conditions, e.g., diabetes and rel ated

conditi : : k , ' 3 . i ,nd use
in pr owmélﬁ%S@gélnﬁggﬁ??}gﬁgqlwgﬁléggﬁgﬁ P{egﬁtlteﬁsg',a Lg@‘g\%ﬁcﬁﬂ ls?(gour%ggcfﬁr&f]hat

gl ucosestkigmehae the ISF padyi terdbtaine] fiea any eshvienieay portidrg ) df\thaskin,aigt. ab@t i cal |y
accordi ng 2%&& predet ermi ned schedul e. The subj ect methods therefore find
use in £pide _ é?@é’rréﬁ'fmaéﬂay_§r’é}‘ é“BY"(Sp“d?-I evel s in glucose netabolism
associ at ed dixsgase HI8H iR ncallreheMhding . YheadurTERRCmb s SHThERUAL .
nonitor the concentration 004 gl ucos€ and intervene 1 n an appropriate
manngr ahenadytn éc By, have heen deyelaged mdsdiscidsed i thie prios ait,i wheréthesangest i on of
sugar, and the like. The s%%h.ec negﬂods.cgg al so pe enplgged to detect
and pr ea}eéi“f‘f*n‘a“&&ﬁ@m PaRber llﬁﬁéﬂi’-te aftU4yp eg‘?’_ﬁ%eémné’e‘&t&‘\‘di #6ns. In such
appl | capjeafifemé Gndand 45 Brébly iDteFROLE AAibharibR Hah& SFarlAb HetEctABGENT r ati on
measurenents can be enployed”to determ ne whether a pati‘ent 1s experiencing
hyper omeasyemepityczndptidal/basedssiacirnchentieal ptt, tand thetlikeaRemsentitiver r ef er ence
pattern. In addition, pne can 0 t a ttern of measur nts.a conpare
e to aeapERammean: obRfroT sl dpdheshob At By g FRRER FRRIoRRAR B ur r emce
of ag hy pReRINGY BGUERYT:L61083, P35 8isH1 289; 610Ya , Br3kind ¢he RS HRUfsciRGrldrpart of a
nore conprehensive 1 s therapy protocol designed to prevent the occurrence
of hypoWwhird asg/hereiglipensperated b meferenee.g. | by predicting the occurrence of
such events w .. 8C evi.ce interyening in blood
sugar nmet abom Igl%]mf %g%édé%ﬁﬁtg’rthf ﬁ%&g&ﬁ%@%&gﬁ Wielf%%@‘ﬁ?? énﬁérg’n%@]% ?’Ilg predi ct ed

event, englogousistrudtin@hdtiis ¢apabie of being insertedciatathe slgia i b ewibstahtigllypdinlesst

met hods and devices find use with a variety of different types of hosts 20
wher e afERYerdo fyAPle 4K Ard measyesstne eencepiation afpnalitedp drestigide, but are not
i mig§ edsﬁ‘u@e\lg@mgs%d 129k $hiGon é&i&h@a%ﬁreh{kﬁ{ Hidfns\eRd §R30b&d ih YR tbaks © 9.
horses, ¢ , Sheeps, etc., pets, e.g., dogs, cats etc., an umans. In
nmost entistdd alsovesind inverpraatad hereimrbywhfecdnce. [he sudaserementenbod snayrbe desigoed ced
are hurrgorr:%. 2S solﬁrovi deg are kits for. E‘rﬁcti |t£g t he subj, ect nethods.
In one SHBEMHHHE analkg CRPGEBIAHN i gitt Or GV AT BOh e MepsIRgeRteaDy b e ct

i nvent i gfay nldaSurd e coRcEmdatibR ofithe iaRslyR witho8BWwahdrd®igiBe SAmpIB #dni4Re Of two or
mor e di sparate conponents, ehg., a di splay conponent and a neasurenent
conponehedy, pnmex withidraveths sampierftom thetbedyland then megsuse the agalytece in which the
30 as . J t;,.on a renovable cartridge. In such

errbgbéi ng%@gﬁ@%twgqufeﬁ#gdﬁ\pﬁg LIR}% a single cartridge, or two or nore
cartridges. Arnvayiety sfidiff¢restanalyteseidybe rhéritosadajsyt thi slitgecrmethods,| butléheone or
nor e cartr,id9es for, use, i]n a di st)a ate devjce not included in the kit.

Fi nal | ySubiees veption i pagticplarly uselil where feranglyts Qfifaterast is glicqep, Pﬁt@ugwf- ect

" eagent teabhscghércBPofifypo- hill hirdlleRiATiNAdeRBAVENoRE Blrida, concent rat i on
in a physiological sarple. ThHese 1nstructions may be present on one or nore
of the packal practicing thb siibjeat seathads o moaiteringsanalyds eocentrationdn g hosg orand t he
Iik? s._The ub%z.ct net hods a}nd devi ﬁ_ets provi de cgnti nufel\ldneasur.enent of an
anaPyt ePYFIOR RO 4T AU AnIKE cARsAItatinN Tasasuremenisatie Tads dyrg 2eiveth o

anal yt etig@peAbusilPsepBratd 1ot fevib@tPitifed tiffle s SidstHbAlApHinladslanalp@l Nl ess

anal yte neasurenent means are enpl oyed, user irritation and pain are
avoi dedcorcantration migaguremigat means,Asdigsdribae akayeetos aechrdistingt erdispatel need not be

ca 1 kB, 44 BB e o bRROS] LR el ey 0

(D

ect 1 o devices an can no
accur at et thegattalar bjpyslicaticruin ehick thefsubjedtypeniring grepigbsingnied, whaat w t h out

host participation, but they can also be emp|oyed to readily predjct the
occdt r efFEEFS tathwpamwﬁ%@rd@;ﬁ%s&mgreﬁﬁrﬁw a. Eﬁmse_tt Hgméil%‘f PR de for
| mpr OVESBM%H?H@ 8L ulldan da RGP %ng%@és@&?éé &SHés %%C.,'fﬁft&g c@dv?%?

As suchj] S I cant

condi ti ons. the subject r'nvention represén a signi
cont r i bdepending on theepaaticularlapplichatiop irowhich theanenitonihgfaide nses Ircthisswlay, thet hi s

specification are herein incorporated by reference as if . e .| ndi vi dual
Cb! | catiabyie Byepirain TBRBRGBAE § Reskior Pouion (RTEhlyf BudNPRTHAMEb  ed t o be
i ncorporated by reference. The citatign of any publication is for its

di sclosure prior to the filing date and should not be construed as an
adm ssion that the present invention is not entitled to antedate such
publication by virtue of prior invention. 20 Al though the foregoing

i nvention has been described in sone detail by way of



il lustration and exanpl e for purposes of clarity of understanding, it is
readily apparent to those of ordinary skill in the art in light of the
teachings of this invention that certain changes and nodifications nay be
made thereto without departing fromthe spirit or scope of the appended
clainms. 13 WHAT IS CLAIMED I'S: A nethod of nonitoring the concentration
of an aDaVWESAND SISTEMS or portion thereof over a given time period, gaid

nmet hod conpr ki.ng a first anal yte concentration nmeasurenent in
sai d host rTgr Esarp?%& c%ar{g%gwgpgsgp éyﬁft?m%g’f ;5‘6‘%/ I praciicing tge pybject pEthods asi ng a
first sybsSLsdfdmabt. yl‘lf&%ie@ic@§§uﬁ§y§‘t%1§ of B8 sBbietnihFention BMided 15 ARSI gerrent

nmeans; (b) making a second anal'yte concentration neasurenent in sald host
or pbrt seennd sioglehse aubitaatially padessdnplyienhedsuresntimeanspaguieséritedabovey Aa second

substanti.al | ai nl ess ngl e use anal onc [ on nmeasur enent neans;
oo (M ingialell AT trape RS e er B 41 T OHBICLAA oo B aRSent s ot i o
measur eﬂ@ﬂ%hémg Bh 'tﬁ@pa?ﬁ‘étﬂaﬂrbgiﬁn BP{)érﬁQn Hﬁﬂh@ Bo&the %tu?@éﬁh@ﬁ'ﬂhﬁlb QR@hature
substantial | y pai nl ess singfe use analyte concentrati on neasurenent neans;

15 wher ef the gaalyiteaetaL y/heredbmmeaﬂurmend»)memw employ 9pticad nmreasigementor di ng to a
sel ecte sch [1% e@&( {}5 or t e concentrati on of saldl;ﬁ?n ein
sai d ho§ BCFC B‘B}“f’ ﬁaSPﬁeé‘P O Qe SRl tf TFASRETCR HReRIs, fnggam;em émﬁ‘éﬁ *hod
accog di thg rhidaséreenit rheandlo€ fRI sibjeat dévRBAArE TSF ARAGE cORRAtratic WeRfeaicnon 20
measurenents are made in situ. 3. The method according to Caim1, wherein

sai d anmew%awa@meéﬁ’ewe concentration measurenents are made an ex vivo. 25
£ e T ologEopl a8 48, Bl e AL L ERAUTS TR0 o0
concent s@bhdanabfte gleda@eBentindant, aligf typically inthidel nidire thah 086 measurement
means, where the number of measurement means may be 4, 8, 16, 24 or higher, depending
15  on the particular nature of the device.

In certain embodiments, the measurement means may be present on a cartridge or
analogous means that can be separated or removed from the remainder of the device, such
that when all of the measurement means of a given cartridge are employed, the cartridge may
be removed and replaced with another cartridge, such that the whole device need not be

20  discarded. In yet other embodiments, the measurement means may be integral and non-
removable from the remainder of the device, such that when the last of the measurement
means is employed, the device is discarded. Because of the lower cost and efficiency of
resource use provided by the cartridge embodiments of the device, embodiments that include
a removable cartridge that provides for the measurement means are preferred in many

25  embodiments.

In addition to the measurement means, the subject devices and systems also include a
measurement activation means. The measurement activation means is a means capable of
activating each of the measurement means of the device according to a predetermined or pre-
set schedule. Typically, the activation means is made up of suitable hardware and software

30  components, e.g., a microprocessor under the control of a suitable algorithm, that provide for
selective activation of each of the measurement means according to the desired
predetermined schedule. In other words, the various components that make up the activation
means are capable of activating each of the measurement means according to the

9



over a given tinme period, sai d met hod conprising: 30 (a) making a first
interstitial fluid glucose concentration neasurenment at a first point in
said time period using a first substantially painless single use

i itial flui i on.. : (b Ki
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concentratiaqn neasurenents are nade according to a predertem ned schedul e
to noni thedesired pegsicteaminedsehadulss Thiactivation maansmmay be grdibossaesirdiirami d gi ven

time pegj 3 |4 ' ' ' od
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over a given period of tine, said device Conprising:
according to which it activates the individual measurement means, where the modification of
the schedule is based on previous analyte concentration measurements and trends thereof,
e.g., patterns of analyte concentration observed by the activation means. For example, where
the analyte is glucose and initial measurements made according to the predetermined
15  schedule indicate a rapid decrease in glucose concentration that warrant an increase in the
measurement frequency, the activation means may be programmed to recognize such a
pattern and change or adapt the activation frequency accordingly.
In addition to the activation means that automatically activate each individual
measurement means of the device, the device may also include a means for manually
20  activating a measurement means on command. For example, the device may include a
button, lever or analogous means that can be manipulated at will to provide for an instant
measurement of analyte concentration “on-demand”.
The device may also include a processing means for collecting the raw analyte
concentration measurement data from the measurement means and processing it as
25  needed/desired into a final desired format. As such, the processing means may include date
processing algorithms that convert the data into a desired format, e.g., into linear functions,
etc., that correlate the data to analyte concentration of another portion of the host, e.g., that
convert ISF concentration into the blood concentration; and the like.
In addition, the devices may have a readout means that displays the monitored
30 analyte concentration. Any convenient readout or display means may be employed,

including an LCD, etc, where the display means may display the data in any convenient

format, e.g., numerically, graphically, etc.
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20 (a) at least a first .and a second substantially painless single use
anal yte concentrati on neasurenent neans; and (b) an activation neans for
selectively activating said first and second anal yte concentration

measur enent : | ' |\ & he devi ce
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conpri si t. least a f.irst and.a second. s.ubstantial‘la% ,pg.i nl ess single use
anal yt et%%ﬂﬁé‘ﬁtci)’gﬂ“&f?aﬂ%%gm’@ Kt amlsé’r‘?_ﬂ RBYS&£-& flio TRIHEEYWRICh sai d
car t i dgeafRhrdanp10p&f throvidd ek Bhtd cERLRNAGHbIE BetWBEPIHe 378 ofhoRCAikyahts ON
means for selectively activating said first and second neasurenent 5 neans
of sai dcempendntigd thedwiei ng to a predeternmined schedule. 11. A kit for use
I n nmonitoring,the concentrat.ion of, an analyte in ost. or_port.ion thereof
over a gi ven%ﬁg Ir?p(gaseg}%%w ﬂ%\{lcesgp%od'gpfnté%%\\&?tgp napg%dgmf’%tag’twﬁﬁéh’&f&f’ t°(a) a
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second ne means o car ge accor a preaneterm' ned
schedul adjuitabléGtrap or other retention means. Where the device is to contact a portion of the host

that is not readily viewable, e.g., a portion of the waste or other portion that is typically

15 covered by clothes or otherwise not readily viewable, the two component device may be
employed, where the measurement means, e.g., sample pads and sensors, are one component
of the device and the display or readout means is present on the other component of the
device. The two disparate components communicate with each other a data communication
means, where the data communication means is typically a wireless data communication

20 means, e.g., RF telemetric means.

UTiLITy
The subject methods, devices and systems find use in a variety of different
applications in which monitoring the concentration of an analyte in a body sample over a
25  given period of time is desired. As such, the subject methods may be employed to: (a)
continuously or periodically monitor an analyte whose concentration is associated with a
disease condition, e.g., hypo-or hyperglycemia in blood sugar disorders such as diabetes; (b)
continuously or periodically monitor an analyte whose concentration is associated with a
non-disease physiological condition of interest, e.g., alcohol intoxication, illegal drug use;
30  (c) continuously or periodically monitor the concentration of a therapeutic agent in drug
therapy applications; etc.
Where the analyte is glucose, the subject methods find use in a variety of different
applications relating to the treatment and management of glucose-associated disease
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15  therapy protocol designed to prevent the occurrence of hypo and hyperglycemic events, e.g.,
by predicting the occurrence of such events with the subject methods and device and
intervening in blood sugar metabolism in a manner that prevents the occurrence of the
predicted event, e.g., via insulin injection or glucose ingestion.

The subject methods and devices find use with a variety of different types of hosts

20  where analyte monitoring is desired. Hosts of interest include, but are not limited to
mammals. Mammals of interest include valuable livestock, e.g., horses, cows, sheeps, etc.,
pets, e.g., dogs, cats etc., and humans. In most embodiments, the mammals on which the

subject methods are practiced are humans.

25 KITS
Also provided are kits for practicing the subject methods. In one embodiment, the

kits include a device for practicing the subject invention. The device may be a single integral
device or made up of two or more disparate components, e.g., a display component and a
measurement component. In certain embodiments, the device may be a device in which the

30 measurement means are present on a removable cartridge. In such embodiments, the kits
may include a single cartridge, or two or more cartridges. In yet other embodiments, the
subject kits may include one or more cartridges for use in a disparate device not included in
the kit. Finally, the kits typically include instructions for using the subject reagent test strips
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10 devices and methods can not only be employed to rapidly and accurately detect the
occurrence of a hypo or hyperglycemic event with out host participation, but they can also be
employed to readily predict the occurrence of hypo and hyperglycemic conditions, and
therefore provide for improved management of blood glucose metabolism associated disease
conditions. As such, the subject invention represents a significant contribution to the art.

15 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 its 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 invention.

20 Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it is readily apparent to
those of ordinary skill in the art in light of the teachings of this invention that certain changes
and modifications may be made thereto without departing from the spirit or scope of the

appended claims.
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analyte concentration measurement means

(b)  making a second analyte concentration measurement in said host or portion
10  thereof at a second point in said time period using a second substantially painless single use
analyte concentration measurement means; and
(c)  optionally making one or more additional analyte concentration
measurements during said time period using one or more additional substantially painless
single use analyte concentration measurement means;
15 wherein said analyte concentration measurements are made according to a selected
scheduling mode to monitor the concentration of said analyte in said host or portion thereof

over said given time period.

2. The method according to Claim 1, wherein said analyte measurement concentration

20 measurements are made in situ.

3. The method according to Claim 1, wherein said analyte measurement concentration

measurements are made an ex vivo.

25 4, The method according to Claim 1, wherein the selected scheduling mode comprises a

predetermined schedule.

5. A method of monitoring the concentration of glucose in interstitial fluid of a host
over a given time period, said method comprising:

30 (a) making a first interstitial fluid glucose concentration measurement at a first
point in said time period using a first substantially painless single use interstitial fluid

glucose concentration measurement means;

14



10T 10T 10T910947& ()-$" 1090& () - $109F0& () - Z! #$10%w&' () - Z$qEJE] @
10gy10%g& ()- 10%g& ()- @0%& ()-10%g& ()-109%g& ()-  10%g& ()-EqdE @
10g&#10%g& () - 109%g& ()-M 10%g& () - Y10%& () - 10%& ()- &$109%g& ()-Vs]$7?j @

1000 10%¢ () CSSRRNIR SO AR o s
10%9&' ( pechdd p@ifit in)sald3Hihe perfod YsingldSgénd subShntialVaiddess single use interestitial

"109& ().- 10%&' ()-y  10% () - 109%& (%-& "109%& ()-y10%&' () -] 7dEYNC 10g
ys109& flyidiglugese sonpentgiiommeasyrspigni meansyangte’ () - y@L0%& () - &IEYNC 10g

Tog! 6 81000 - 0ignepy MRk Bimicke SR ol 0B 00 - poe =
10g! #10%onoBhifjtiod! héabOBanEARts(during said time period using one or more additional
substantially painless single use interestitial fluid glucose concentration measurement means;
wherein said interstitial fluid glucose concentration measurements are made
according to a predertemined schedule to monitor the concentration of interstitial fluid
glucose over said given time period.
10
6. The method according to Claim 5, wherein said method employs a device that
comprises:
(a) at least said first and second substantially painless interstitial fluid glucose

measurement means; and

15 (b)  anactivation means that activates said first and second measurement means

according to a predetermined schedule.

7. A device for using in monitoring the concentration of an analyte in a host or portion
thereof over a given period of time, said device comprising:
20 (a) at least a first and a second substantially painless single use analyte
concentration measurement means; and
(b)  an activation means for selectively activating said first and second analyte

concentration measurement means according to a predetermined schedule.

25 8. The device according to Claim 7, wherein said substantially painless analyte
concentration measurement means are interstitial fluid analyte concentration measurement

means.

9. The device according to Claim 8, wherein said interstitial fluid analyte concentration

30 measurement means comprise a microneedle.

10. A system for use in monitoring the concentration of an analyte in a host or portion
thereof over a given period of time, said system comprising:
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11.  AXkit for use in monitoring the concentration of an analyte in a host or portion thereof
over a given period of time, said kit comprising:

at least one of:

10 (a) a removable cartridge comprising at least a first and a second substantially

painless single use analyte concentration measurement means; and

(b) a device into which said cartridge may be inserted, wherein said device
comprises a an activation means for selectively activating said first and second measurement
means of said cartridge accordipg to a predetermined schedule.

15
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