DRUG DELI VERY PEN W TH EVENT NOTI FI CATI ON MEANS Cross- Reference to
Rel at ed Applications [0001] This application clains the benefit of
U.S. Provisional Patent Application Serial No. 60/518,571, filed on
Novenber 6, 2003, the disclosure of which is incorporated herein by
reference in its entirety. Field of the Invention [0002] The present
I nvention generaII% relates to a user-based dr delivery system
More parti cul ar | PRUGHRELIYERY PBN WHEREXENTNG TH&G Méﬁy syst em
that includes a drug delivery instrunent or pen provided in a

contai ner or case in which the presence or prOX|n1ty of the pen to
the case is detected by rirassskg ACT gatidn® case or one or
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| nvent i on 60/ 00TA] filedlbrcHbiember 6)2003] the ddeviueas vmrvﬂ ipihyepodtedietad byf lefitetlce
characterlsggc nDnltorlng devices are known in the nedical field. One
very connﬁH cation of such devices is the delivery of insulin to
and the nDn|tor|ng of blood glucose | evels of diabetics. Increased
portability and ease of use of such_devices have enabl ed the diabetic
to adninister a sel f-regul at ed HeldpEte Inventioment regine which in turn
provigegan i n%@g@e& ihR%Edn gaﬁeragtrasﬁe; toAHQRM dAl ey §St¥m. MokS 1S
part|cularly bene lal since a diabetic's glucose |evels nmay vary
daily or hetieulaly, [hGGUﬂI]tISG edlatesd & dwegcllvatyémstm tistinludes p duig deliverstingpumens
often incl
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t he t|nesaﬁﬁnﬁﬁﬁ8H%W?8$E§?%§%%F?n&29@ﬁ ﬂmwgvﬁﬂ%ed to record or
docunent corresponding nedically rel evant self-nonitoring

i nformation, e.g., blood glucose |evel sul i n dosage, etc. The

moni t ori ng of such data heIpé—éﬁE@@ﬂéﬁﬂﬂﬂgﬂﬂﬁﬁ—current status and
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information be as seam ess and tinme-efficient to the user
possi bl e. such devices have enabled the diabetic to administer a self-regulated medical treatment regime which

in turn provides an increased level of patient autonomy and privacy. This is particularly beneficial
since a.diabetic’s glucose levels may vary daily or hourly.

[0004] Such self-regulated diabetic treatment regimes often include the self-administration, either by
injection and/or ingestion, of various medications, e.g., insulin. In addition to a high degree of
medication compliance, for such self-regulated regimes to work effectively and safely, the patient
needs to closely monitor the times at which medication is taken and may need to record or document
corresponding medically relevant self-monitoring information, e.g., blood glucose level, insitlin
dosage, etc. The monitoring of such data helps to determine the current status and course of action
(regime change) of future actions. Because the recordation or awareness of this information can be
time consuming and inconvenient, particularly if done with a paper logbook, it is desirable that
recordation, compilation and tracking of this type of information be as seam!less and time-efficient to
the user as possible.

[0005] Accordingly, there is continued interest in the development of new devices and methods for

the patient-regulated monitoring and recordation of medical information, including but not limited to
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[ 0005] Accordingly, there is continued interest in the devel opnent of
new devi ces and nethods for the patient-regul ated nonitoring and
recordation of nedical information, including but not limted to
drug adm nistration (injection) tine and dosage, anal yte
concentration, e.g., glucose levels, etc. O particular interest
woul d be the devel opnent of a patient-controlled nedication
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syst ens aPfivapeand 6es8 ofvse 15 thpnatient, apd enhgpagypariebilityef yystemucamipenanin{F-g-oslhaese
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upon r enmodmag ddivenydeviek foagn the holderr heldsiicton miy baa mechatiod] dwitch, 4 magneti¢ s¥itah, a
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[ 0007] A pdstdcioc ercethe atjiqpbti ana bligonithmfaret ierporatealritto @ case Sordnudingsthed system. The

i njection_systemwhich includes a neter adapted for the negsurenen

of | gl ucos B Al et ey s S Dot cmivntecteaffere At 145 offf BET D aieee
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a detector adapted to activate an.algorjthmin the nmeter en the
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defining the storage space. In certain enbodi nents, the System

i ncl d@ﬂ@gl Wi r elfepstiisrarphiratian pbihe yention sen insplimigieption sytiera Wéich éechides ageter
data to a ' s 10 1:.8:

comput or - ape R e e e B oo e P A PPl aft o
moni t ori ngoxag-ﬁ@pgpgéor(j]ﬁe msudin @p@ec@tg; thw@cpryged;gaqe dnsjuding a detector adapted to activate an

algorithm in the meter when the insulin injector is removed from or placed in the storage space. A

J case is provided which is configured for housing the meter and defining the storage space. In certain

embodiments, the system includes wireless communication means for transmitting and receiving
data to and from an external device, such as a cell phone, a PDA, a computer, efc,

[0008] The present invention also provides methods of monitoring the use of a drug delivery device,
such as an insulin injector, where the methods generally include storing the drug delivery device
when the device is not in use, removing the drug delivery device from storage, detecting the removal
of the drug delivery device from storage, and activating an algorithm wherein the user of the drug
delivery device is queried for information regarding use of the drug delivery device, such as drug

dosage information. Other data, such as the time at which the drug delivery device is removed from



B v e e
such as an insulin injector, where the nethods generally include
storing the drug delivery device when the device is not in use,
renmovi ng the drug delivery device fromstorage, detecting the renova
of the drug delivery device fromstorage, and activating an al gorithm
wherein the user of the drug delivery device is queried for

I nformati on regardi ng use of the drug delivery device, such as drug
dosage i nfleragatmayhe agprhaicallieeprded gudhstered inimentoryydn aartajgtiagstions ghegnatigpd
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[ 0009] An advant.age of the present invention i.s.the autopation_of the
Lask of |1 GELPHCHRE 0 P B B b i inising eC Folh et ped e
burden on of laggis@duth MeFnaicn] £idiFbeh reBembdringe dohe. effort and tinme of

| oggi n uch 1nformation, and fromrene erigghto do so, [0010] These

and of obj etiese and gihsmabigesadvanizees. aad foatuies offthe ipwention, wilkhegnme,gpparent to
become appgkepsohOskiiRASLmPEE RN Tealhl bileUkafiforlillindidds HRODstERACH RO L0
details of the methods and systens of the present iInvenfion which are
mor e ful | ynveetipomhiphdreyeore WilyBescrbedbelowr i pti on of the Drawi ngs [0011] A
better understanding of the features and advantages of the present
invention will be obtained by reference to the foll ow ng detail ed
description that sets fort lBri¢fl[Desdripgioh wfthe Deawlingent s, in which the

princj s of the . inventiaqon ar tilized,, and the acconpanying .
R o BTS¢ O e B Sardthe B e Hatures 60 o iteeet P B Ry il e
exenpl ary obiaedbyveftened to theFyIfomaip REMET ds@ptibOthhtiers BraSBitrative ¢@BbdiRbts, in

0013]Fig. .2 is a perspective view of another exenplary enbodi nent of
g sy s% e mg Fehich the gﬁi@gipl@s gﬁ,{ge invention are ut?lized, and the accomparlrlging dl)'/awings of which:

[0012] Fig. 1 is a schematic illustration of an exemplary embodiment of a system according to the
present invention;
[0013]) Fig. 2 is a perspective view of another exemplary embodiment of a system according to the

present invention;

[0014] Fig. 3 is a flowchart illustrating a sequence of steps iln a process according to one or more
exemplary embodiments of the method of the present invention; and

[0015] Fig. 4 is a schematic illustration of another exemplary embodiment of a system according to

an embodiment of the present invention.

Detailed Description of the Invention

[0016] Before the present invention is described, it is to be understood that this invention is not
limited to the particular embodiments described, as such may, of course, vary. It is also to be
understood that the terminology used herein is for the purpose of describing particular embodiments
only, and is not intended to be limiting, since the scope of the present invention will be limited only
by the appended claims.

[0017] Where a range of values is provided, it is understood that each intervening value, to the tenth
of the unit of the lower limit unless the context clearly dictates otherwise, between the upper and
lower limit of that range and any other stated or intervening value in that stated range is
encompassed within the invention. The upper and lower limits of these smaller ranges may
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present invention; [0014]Fig. 3 is a flowhart illustrating a
sequence of steps in a process according to one or nore exenplary
enbodi nents of the nethod of the present invention; and [0015]Fig. 4
is a schematic illustration of another exenplary enbodi nent of a
system according to an enbodi nent of the present invention. Detailed
Description of the I nventjo 016] Before the present inventjon is
descr i bedmgqpenqe&ﬂw A eépes%ﬂ%g‘af Tefgst 513 SICORgETRY G e HSEIORprbie o
to the paﬁ&lsgéelf@auﬁ&‘a%drrﬁmlﬁ tuéeﬁealr;h@el Wﬁérc HeGheRhge REILEQWRSED both of
vary. It | so to be understood that the term nol ogy used herein Is

for the p@? b@ﬁe r@ﬂﬁ%@@cﬁﬂ&ﬁlﬁg 95 &ethiof thogerindydsd imirpare slsoiripdedimthejinyention.

I nte to be;
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one or botd “B” inpladg pl\lﬂaltrsferen‘faﬁgleﬁ thecentgeticlegrledictatey othgrwiset Fhugffor ¢xemple,
i ncl uded 1leF]ePQnEe$toa5 ?est]%}'rﬁog 1ﬂc gq%gaﬁ of s!%@h {e{%ﬁ% h{ﬂr}efelegrgjtg ]c?yﬂ !ie%%c%” includes
n| C I'C erern

defined otherw se sclenti erns use
have the wéemace to one or more dev1ces and equivalents thereof known to those skilled in the art, and so

forth.

[0020] The publications discussed herein are provided solely for their disclosure prior to the filing
date of the present application. Nothing herein is to be construed as an admission that the present
invention is not entitled to antedate such publication by virtue of prior invention. Further, the dates
of publication provided might be different from the actual publication dates which may need to be
independently confirmed.

[0021} While the invention is primarily described in diabetic applications, in particular in the context
of insulin delivery and glucose concentration measurements, it is understood that the present
invention is not so limited and may be employed in any drug delivery application, particularly where
the drug delivery regime is self-administered. Other applications include, for example, the
administration of humane growth hormones, asthma medication, blood thinners.

/ [00622} Referring now to the drawings, Fig. 1 illustrates of a schematic representation of a system 2
of the present invention which includes a storage/carry case or container 10 which provides various
devices and components for use by a patient for the self-moni'toring of glucose levels and the seif-
administration of insulin. In particular, the system includes a glucose measuren'lent meter 11 and one
or more drug delivery devices 12 and 13, such as insulin injector pens or insulin syringes. Meter 11
may be any meter of the appropriate size with functionality as described herein. The delivery devices
may be of the same or of a different type. One skilled in the art will recognize that any number of
drug delivery devices may be included in case 10.

[0023] Case 10 may be formed from soft, pliable materials including leather, vinyl, plastic, or other
suitable material known to those skilled in the art. Alternatively, case 10 may be made of a rigid
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[ .
meani ng as comonly understood by one of ordinary skill in the art to
whi ch this invention belongs. Al though any nmethods and materials
simlar or equivalent to those described herein can also be used in
the practice or testing of the present invention, the preferred
met hods and materials are now described. [0019]1t nust be noted that
as used herein and in the appended clainms, the singular forms "a",
"an", andmeiersushs injggHorynplded plasts- flanreofigried 8 say e accamplished withoasipnpr,
di ctat es glhebih eh S suithlé sy eins, M8 HES b Secudd infale 19t aBook and
includes a plurality of” such test "strips and reference to "the
devi ce" i ivep fadierer (g cYad¢relea togp.adkesive, onenyethte siilobls means suehthas aeteni bis easily
t hereof k ' i ;
publ i cat i SALve e OE 17}t B Cose 16wl heye el bt Wbt o
di scl osur euxiliaryosasds ovhicheortaih itheganedraingfar ddveepandsepyliea phich emduxidiary case may
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prior invemei on. Further, the dates of publication provided m ght be
different fromthe actual publication dates which may need to be .

i ndeg@dbnt | y S8ieralnises | oy Ruthaniopleds qeepriivpety or santeigerp foF helding g variety of
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insulin delivery and glucose concentration neasurenents, | ‘
under st ootteehapismilhdansete 42 pnd nepdles i Epseild map further inglndet dsvicesnsichnesytesh etrips

enpl oyed g f@r%&érlrflrlgg iﬂ@'pée‘éﬁﬁ}ég@@ RideGa b mec%?rs&hﬁkﬂ Fblodd %ﬁ‘({\%ﬁgﬂﬁiﬁ fo within

drug delivéry regi m ni st er ed. her* applica
i ncl ude, fmeter Exanpl e, the adm nistration of humane growth hornones,

asth di cation,. blo thi nner.s. [ 00221 Referring now to the )

e BT e ¢ R el ik colRTRHIoR br L ERD Ao E et cogtained
system 2 @ithih h%epo.emrekmﬁm eftk 10 mayVikinle 4 detdcticiefeas 21 fF dAgeAiBBIME YreGenSeor
or cont al ner use

whi ch, provi des various, devices and conpqnents for
by a pati &ROVHSE é@ﬁéggfswsww%aa P Wihiger feamsese é%é?eré?%a?r@]efvweﬂ may be a
sel f-adm By gdhfoRben&?, sQth dsRShbchdhical, Pa@Rfid, derdltf apakifife SMEhSdFah Bediches a
gl ucose neasurenent neter 11 and one or nore drug delivery devices 12

and 13, s@isakienson, sushiahan infiwed $AsoBens or insulin syringes. Meter 11

may bgoRpYy mtﬁétecﬁgrh&é@ﬁe APREPHE dofifurdd & @ho‘MnLJ? e P&ﬁ&d @hah Ehéédlé,scavigz or
descri bed herein. The delivery devices may be of the sane or of

di f f er ent helgesavhiolypeovides & begere mganshckagsta spap-fit comiigigpiior.dor titaining ke dyugrber
of drug dgli.very.. I+ ' |

may Dot olHiKT R IR0, B o 4R fba s it o b S Epet
pl astic, owudtderoppesitgsileeofithe Enicmblek Haharinjedor geo Sepresent| withoh thecrédie the

art. Alt egn%%}eld%galn}/ emitted by ti!ig eridter \’plﬁ bgﬁg&cg fﬁ'ofli) récleﬂ)lt gy the infrared detector. Where

_ the pen is absent from the cradie, the infrared beam is detected by the detector and a signal is sent to
‘I case 10 or meter 11 indicating such.

[0027] Alternatively, as illustrated in Fig. 2, the detection means may be configured for detecting the
proximity of device 12 and/or 13 to case 10 or meter 11. For exampie, the detection meang may
include proximity labels 25 or 26 which may be removably affixed or adhered to drug delivery
device 12 and a corresponding proximity label 27 which is provided on meter 11. The proximity
labels may be in the form of a magnetic label with adhesive backing or other sensor type which bay
be attached to drug delivery pen 12. Meter 11 has corresponding electronics which detect the
position insulin pen 12 with respect to meter 11. Therefore movement of insulin pen 12 can be
detected and monitored with meter 11. For example, when the injection device is moved a specified
distance, e.g., 6 inches or more, from meter 11, meter 11 would be trigger on. It is an advantage of
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material such as injection nolded plastic. Cosure of case 10 may be
acconplished with a zi pper, snap, catch, latch or any suitable
securing neans. Meter 11 nmay be secured in case 10 by a hook and | oop
fastener (e.g., Velcro), a |oop, adhesive, or any other suitable
means such that neter 11 is easily renovable fromcase 10 by the
user. Case, 10 may have a configuration to attach to_ ot her nodul ar or
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separese] y rTDlWlieGéi‘h@druQ RjRfr RGretdadeBwit the fag REtR deliveddeanothbr sefr may be
injector pen is present within the cradle, the mfrarfe]']g beamem tted

by the enMR@ed m“Fonﬁecablv eREtnerthAmauaitdpie dispenserbiror e iniotpr gl this piay:.

Wer e t heghpgdtichtSs ﬁh@@@hom@%lﬂgmeme&raﬂg fhis ihfdEmdtidhr ared beam s
detected by the detector and a si is sent to case 10 or neter 11

i ndi ¢¥Wthg suélase PowaPE Airther W&PP@F’QF‘@ a rpgferjdeteetan (naftsbeivi) o ¢etegt tho pregenee and
detecti ONre G }ﬁf A&y 3; qu:roﬁptﬂfsé ﬂ)uﬁrﬁc!!s glﬁﬁ RGH@% E&gnﬁlﬁbewl%lﬁﬂhghéﬁéntq}(as

device 12 an to case 10 or neter or exa
det ect i onpeviormrsl ﬂwosemaMGnqm ogipriptty ad mséinsiOEiBg dn tPQ!ﬁW%hThc RppTepyiatse

Lo eeno s Rt BTS00 oL HERL 65 12 Bl sage o
pr oxi m tyswxab&ioﬁntemwxﬂbsﬂmIpombmﬂ‘mmmdﬁ whlclmguaeul erdtdixdl w th adhesive

backl or ot enso i ch bay t a hed to dellver
pon 10820, or ke RIS Atk Beiiin weoR oL uR o b e S tover 1
posi tion égaguldifke@en sﬂa&bMAsértgorrxﬁa?rbeeﬁaplbptweeﬂ&rbla{ﬁagnam;ﬁfsefpepmmﬂe nt
of tnsulin pen 12 fan be detected and ,nonitored wth neter

exanpl e, oRRaNteside of the ease payrr- JERAn e qase lﬁﬂmthe%fﬁé@.wéavwg%rf tﬁ@é into a

e.g., 6 |ﬂ&e§§n&{etmn,@bat&{y%\ygpter 11, neter 11 would be trigger on.
It is an advantage of 5
[0033] Case 10 may further include means for enabling the communication between the case, meter

and/or PDA and a device or system 16 external to case 10. Examples of such external devices 16
include a cell phone, PDA, computer, watch, pager, printer, or any other device capable of receiving
and/or transmitting wireless communication. To effect such, a wireless communication device 15 is
integrated within the case to transmit data to and possibly receive data from these external devices
16. Furthermore, wireless communication device 15 may be capable of exchanging data with meter
11 and/or drug delivery devices 12, 13. Wireless communication device 15 may transmit
information through, for example, an RF signal (e.g., Bluetooth link).
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this enbodinment in that drug delivery pen 12 does not have to be
attached to case 10 while at the same tine the initiation of use for
drug delivery pen 12 can still be nonitored. [0028]Still yet the drug
delivery device detection neans may include a radio frequency (RP)
generating means incorporated within the drug delivery pen 10 or
under_a cap provi ded on the pen such that, when the cap is renoved
froml®934l pen, ImEscRIYsigmdraay be sonfieuied 1A QPERts apeordingsie anyongior msteef the protocols

whi ch hasy, faﬂdé%ﬁn&ﬁ%cyaraﬁ%%@?lg g hWﬁh?&%écPt@ }o%oca BWnQ%HJgQ@lwery

interacted (graphed) wt he self-nonitori ? or mati on.
enmbodi mendevicedddads rpmgved@r isyeoved ewgclﬁghdwtmd step 3Bk ﬁ'pmrcawrlﬁetde dgtectm er

pati ent e S
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swi t ch orremewnsicand, m{crbiﬂy, «:mmrgmnmaktampi-eyord ofithe e-d:nt (Thiweih e tibganéer 11t
a n1croprocesso bui.lt.in to the

case it sel’F ongrdfod &]?Péatyé’rv‘sf%_/l (Yilﬂalaisﬁ@’ %ﬁhg{l%grp&v\é\@gggp REBRYCToRiPIS, agt ghown)
al so el eCfﬂf)inﬁﬁdr'qurPM 88 (s8p 84). &6r dR¥mp¥BhdfserdnSe Iqaénea@frﬁumpﬁ@{d cAfduct

port or e ectrl cal connection 23. Alternatively, neter %
i nt egr at eBelPsPMERYEMEY GEhe e T siryesietyapeinprmatise. Hilks hrsarrq%w Blucose

device. [OQ3Q.Mhaf @ittt Bae.dnugleaem 1%&9,5 {ne u%'i' %hteagfg%eéeédtdasa%tasfﬂguﬂgmtsa

be delivered, another sensor oye to automati ca

det er ni neadnieistares based of anohlwglﬂm gw@h&fémﬂzﬁ Hoattht Cree Pm?té@u@ﬂ{CP)ﬁn@/m a@her

way, the C

o or e 1 DAt G ol d GiSahl aled BAANEReid oy BEREGBPR e ysgr may or may
det ect or fotdbsedimasifhetsaf dith drog delivery;dc‘e&e]ao;ethamclsug@s’lad!dbsagd Tire tieer miyiopt
from case, 1 suc i n order to determ ne ther t ati ent
AR L e R T e R e e T b R
In thi ; V\ﬁmdldthESlﬁﬁpS&ﬂlaISMaﬁorpmﬁfmtss f&ftﬁl?]:ﬁplel’xﬂiﬁ& ﬂp;eaallslaehmgdm th@nhﬂpated
user. Such a ter C nmechani ca i e. pole swt ,
mount ed WPHHRIGR fofse ﬁﬁﬁa{eh Mﬁ%é‘?@‘ {5, 8 FHr 1R 2P PAEIERY ’Jé“df Bimse!f tine

[ 0032] Casgy ahbufiBof chrbbybfites ba@bid GsMhaENER he 60 artidRWE phidito B IRA! WPGther
whet her the case cover is open or closed. A suitable sensor may. be

enpl oy t wimes BRUET MarBeslset te condpe aglucossaneasurmeat W mappsinelessg@inisyr 2

the case gQuglor m\é\ﬁlﬁﬁ Thik8s £RGH dcenafib Q&M thelphifen ¥§1E>&i*%ﬁ%¥e B&1{4rd AH5" ed
to go into a "sleep” node to 'save battery power Case 10 may

further i prefictable pmangivérdime aghpitarg meple IM$W$®m@ét%mnﬁW@d meter

case, metegf will query the user as to whether a dosage of insulin was administered, and if so, requests the user

to enter and verify the drug dosage information (step 38). To facilitate entry of the dosing
information, the system may be configured to initially display a preset digital readout, for example, 1
unit of insulin and the user may adjust that unit value, preferably, by up-down toggle keys on meter
11 or on the PDA. Once entered, meter 11 stores the dosing data into meter’s memory. The dosing
data may then be automatically transmitted or prompted to be transmitted by the user to an external
device 16 by wireless communication device 15. Upon placement of drug delivery device 12, 13
back into case 10, meter 11 may be triggered to tumn off,

[0035} As provided in protocol flowchart 40 of Fig. 3, system 2 and meter 11 may be configured to
be turned on and off by a user activated switch (step 42) and to allow the user to conduct multiple
functions (step 44), such as check available system memory, download data, algorithms or programs,
send and input data, and customize or format the meter or PDA. As provided in protocol flowchart

50, meter 11 can also be configured to turn on by insertion of a test strip 18 into meter 11 (step 52)



and/ or PDA and a device or system 16 external to case 10. Exanpl es of
such external devices 16 include a cell phone, PDA, conputer, watch,
pager, printer, or any other device capable of receiving and/or
transmtting wireless comruni cation. To effect such, a wirel ess
comuni cation device 15 is integrated within the case to transmt
data to and possibly receive data fromthese external devices 16.

Fur t her moVach ijtyra trégigers peotasalepatsienn 1ed) similan 1y thasy prowidedhy-nsptacab flow chart
exchangi g data with nmeter 11 and/or drug delivery devices 12, 13.

W rel ess communication device 15 may transmt information through,
for &8036ll e, &ie. Wik aschametic (epregentatiBh ofist ghisole honikying sy§te0 3Aihe presrmbinvention

system 2 fi er at ccpording t .Or .. nor f
the. prot o gl Ml 1. BBEIG TESHET g 2N, B Rhlizaded
to pr og ocand p&icapf] ldgha}e aaoumgmhéch ;wugnafle bf a/@.ﬁ'abldiﬁgljalﬁfic hdt is dsdistafit to warr?
removed or ,is nov a specifie [Stance (step 32), 0 ase 10, the
ot act or B SefNsT 29T VIS OO BSTHOLCEI St Bseal (R ePeh SreLhioohaD) and persorl
i ndi cat i ngse theaticalsBand miGsnetRbis) GhlifSeH 106 iR AR NARF tFA50MEAnR Tbreinafter

preferably cratlﬂg a time stanp record of the event. This in turn
triggers wmesdtors RF FxRxrunitd 30)alqen! mesrerontmlisy 140, paveen saurqevis@and qyens pwisgh
22) ~and/ of 60D RNk Y5 24t 1 i{ Maftedito AL IRIRAPS0. Yhsyli
guery to the u_serfrjﬁ:5 s%bcejpgéiﬂf) .ﬂle:orp é%ﬁ%?i{?}%{ ng& ggg‘? rrayu@ggggéeor ?‘ésgh%?en
pronpt ed tap 1&Qisgositonad gich tebeyenrtsu it ivractueted svhoy insudin et eap 189 isgemoved
delivery j t I,f -ql se_neasur epent ,fest
w th et oot BT oo, ookt 3P DS A B MU SRR PRAH AL e
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or may noircOiosRentctiv®ddl /This hebkfiontdctilts WhangitHelinsved yendey i 106s Rethovéd fiont he
suggest ed, d .sagg Tge .us&r may .orgt ﬁ? adm ni ster a dosage other than
the suggeSt¥a Pebtig Luripels aptations an R siggal mey besrat i wsulmmen J0RA elorose
di ctate spghr 126UmHe agtivaiidnEEsivRdh 188 Ynad bé fBordddOind SXAREBY Rcal WIS EontrBIR: €44. S
a change in the anticipated or typical intake of carbohydrates by the

di abet i ¢, Theregre nymprqus gxanpigs knowryio oag skilled inf the arg of switshss thapeanibg getiyafed by
amount  of , £AIBARYA AlQfreFEIERL)E Polr sbﬁéémbﬂﬁ@n@!@%% KY T59R€ unit 130, local
he neal”. At other tings el Bct

anticipated prior to the . , the user my not
t o conducmiczocgitipdersld0 pusbeyenteswieit 166U Pomapomtenid? idlegalldmupled todhe arious
dosage of ]| i Thi s i i.kel ri.o where.the ient's
bl ood gl (isBRaHpls iy cbiiafts el & 65} oS RRBRL R ITR PR RFHET S
af t ef00&7real . RFfTxRx 0wy sechnie fisnscaveefor dxeple b ChipoordOC 1080 frausediedt arddla

w ll query. the user as. 1o whether a e insulin S .

i st oViston TP HGsh Sl RedlBtey e S0AEE Pl pabily An i AL e stipbiepever
drug dosagepliy 15Wis BBilved Dx(deRAPOBR)357.TA nblinktingaken@beyerd bwitdhel 60 ety Be
i nformatign, t'hﬁ %stem[’rgilg or&,f@i%ured toinitially display a

pr eset di%ﬁ“ﬁ's&f“c Bsigptpn switgst E a'%f)‘l N unit of insulin and the user

may qei3gst t hat albiefnathRlelBodiRbR i RRLMcesRIEARIARMPoAABDE TrskEYRn O, RF
meter 11 or on the PDA. Once entered, neter 11 stores the dosing data

i nto net eF*/Bx piihi30ynd lppad migresongolisai4) menberchmpingrbinie at singletHagkpgs yhere the
transmi t t ey 0 ;SR hPEkedr BEPRORD Mok Rih B WG infoBraRICISU K
device 16 by%lr_g ess com’ru_nlﬁcati oﬂew cegbé{‘g‘%ﬂUponaE)ﬂng eamant 0 g‘?{uléo
del i very andvicglaniecontigligsddf inchydoTaxasiastimentiixed Stznal Fearessers (MBS Bpe Chipeon
to turn okfyp1h0035] As provided in protocol flowchart 40 of Fig. 3,
system 2 ancP neter 11 may be configured to be turned on and off by a
user [(39] vat edn switeciitefmtiepmbaiimantdvhid reducenpovieconseptibmbicinndin pen 100,
mul tiple functions (St 44), such check avai,l apl e tem nmenory,
down! baq o5 TiepgERt Fihand bovst Seeia0 Reg Rt AP MBI g
cust o zejdertifitQiofedg (RFD) B Rder @ colfRAwnicAS with e T80, difbolY REACIRD will need a
sufficiently strong RF signal generating means to power the RFID. 5till yet, insulin pen cap 110 may
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i .
el ectronics (i.e., event switch 160). Event switch 160 may be a
mechani cal switch that closes a circuit when activated. This
activation occurs when either insulin pen cap 110 is renoved from
insulin pen 100. During this activation, an RF signal may be sent
frominsulin pen 100 to glucose neter 120. The activation of smntch
160 may Qhe recqrded and stored by |local mcrocontroller 14Q. The

are numer§aderiadiehave an B SERRACYS STITEAL £ Jeplags Boer qwroe {30, a’f’heg\msy%@g Tiois

that can rhgoveg FoMahtn Peh 108 8he B68dn thid rembval ﬂ%ﬁ&iﬂécﬁtorg@ﬁ%ﬁ‘&wer R Yefilin
source 150 sucEpI i es power to RF Tx./Rx unit 130, [oc

m crocontPe®i%r 140 and event switch 160. Power source 150 is

el ec al | :] J -
o el SRUBLEH 15 B8, MATMAS OUBRIE B0 S BiE™
130 may |($1mhl@ldeRErTaﬁ§cmmtvlé0), Irfmeaexmbzpﬂneera slivbomter CXLOBYb simils ¢eihe er
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and | nsul o eloc iRl HieorfiealEs BR bOGMIn 1{DelfRSE:

120 acts ‘as the "master” ectronlceerrents w thin’insu n
pen 100 dosuliaperal 0044 showtt on @3 b@B@égmsememz (20p dlepending ah thy sifratiom tthe user
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vel | as tiRsp P00 beaSeested, Whensihin o | s Towis sy 8y KV peainie)

eve n]E andlivase rﬂggrlyo lfdasapnaalpt tﬁéﬂclisef mrprcfcu:::etah ﬁddlﬂ!d@lﬁl(lﬁdﬂiﬁﬁ péinas aedded UR Rhgthed
notificati n an enpodi nent _of this invention, a use y
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switch 160 sends a wireless signal to glucose meter 120 prompting the user to perform one several
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insulin pen 100 to be accessed. When insulin pen 100 is lowin
insulin (i.e., 10%remaining), glucose neter 120 may pronpt the user
to procure an additional insulin pen as needed. |In another enbodi nent
of this invention, glucose neter 120 may pronpt the user to input
ot her types of information after activating event switch 160 such as
breakfast, |unch, dlnner snack, al cohol, carbohydrates, fats,
cal ori es,steps Grtdrailitate Gerapliangeiwith thesen is regpnds i) their dighstietherapiess Glasesd meter
notes, k nd
xer of o O ST U RO Rk O R L conbnfond i 18T
does not mha¢epdaisd gleasa P¢Iyenfl@bwdeqmmd aeinatlinwhsaghbasersen resent glucose
i njected u hj ] es the ability of the
user to grmt %{ﬂerh gst!gqun%n?pgﬂse%? u-[ hj?r A eg%n%nage their disease. It is a
f ur t ped3ladv anmaageitaﬁattvb embmdimem tol thig mvﬁntiohahsuﬁﬁ beral00 gy Bivteblabed bith a “pill
sends a S nal L ucose neter 0 pr ing the user to
perform gﬁ'&le @6 Sglf‘e‘f)agzlog [agdicption xppple & él:‘ﬁfﬁ’ﬁfﬂ;% e[g\?\ﬁ‘cgﬁ“ pRRdFacat, the
in regar d"pllltl:{énlehﬁi[lr inSlb@IBYREudit 180,28 aSicrdebMEMeC1 40B cRer shdile T8Y and event
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i nvent i orprévided léh b EDEROMUS €hellike.pr act i ci ng t he subj ect nethods The
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t he ["i"&é whi &b Besdinamsrehdlushaetbopinsiis of the lrtVﬁrenone{tewﬂ bmmcaw@ﬁ Hxat
an exter Rpdse glaﬁee L&leﬁ Infl il B abhkts dwlstehaﬁ&ﬁ aﬁéﬁ%&:ﬁéﬁs wﬂm ahtlo¥gh doR exp‘ﬁbﬂ‘u?

my further iInclude instructions for usi ng the su jeCt devi ces and

syst ens. dppraibed qrghavn herein agbery phetpsingiples efithe ipyentipreand arerinpluded fvithin éts spirit

ngbfgggegnkcgp%[g%%@o}e oiPxafifRt a0 BAS el 1Blslde et hiein 86 p R

i |1 ust r atintsndetit» gid the maf.lﬂr esundersmfelg the/principbas of the mwpﬂtion buel fh@mne&ptsat ed

t hat thos I mnll be ab devi se, var.i o e e
arr angerren?t%{% V\%cl baﬁhe mrf% ars t%h no{m% ia.rlt & ?If/ ]Eo oL trBed s bein H/Stl\}\%t limitation
her ei n, .tenibdyecifiosilypeditad exal-r@k.s add dohcﬁtnonsv Biokdoodt, thmtslha@inudﬂﬁlg
withinits. spijrit and . Furthernore, all exa

Sondi {1 oraic Pl atpaTe dpd G egimen ot e PR A% HER epraie Y BMAEETEe &F o

t he readénteddad M%ﬂ?ﬁ@d&kﬂ”@u&hﬂl R ifietiHaE&uivhleht Setedl SXUditRRaIBNE istimnded
contcepts contri bute the inventors to furthering the art, and are

to be corf8¥pisbgauealets lhﬁu%bpﬁeweqﬂw kpquat qanivalerss andceAuixlends deyvelgpedyn the
recited eypppi. eesmﬁaéme@mwélbm%at ﬁ@foeﬁwersm@hlhctﬁ%eﬁm& 3f dgbieN The

reciting principles, aspects, nbodi ments of the invention as

vel | as spersiof the pemﬁwe%wsﬁ@re‘ee is &?’fé‘lt‘i’qﬁlﬁ‘e‘i‘?@éém’tﬂéd rikeopraglaryisebediments
St I UCt UT ahoiighalddiibddafln, Gake Heancs ahdIghR ek predith énﬁ&ﬁls bifbodidd tyShe

i ntended that such equival ents i nclude both current Known

equi val erapgendefcclanei val ent s devel oped in the future, i.e., any

el ements devel oped that performthe sane function, regardl ess of
structure. The scope of the present invention, therefore, is not
intended to be limted to the exenpl ary enbodi mrents shown and

descri bed herein. Rather, the scope and spirit of present invention

i s enbodi ed by the appended cl ai ns
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CLAIMS 1. A drug delivery system conprising: a mcroprocessor device
i ncluding a glucose neasurenent unit; a drug delivery device in
communi cation with the m croprocessor device, the drug delivery
device configured to deliver a drug to a user; a holder for the drug
delivery device when the device is not in use; a detector which
detects the renoval of the drug delivery device fromthe hol der which
causes thQLﬁWﬁﬁoprocessor device to pronpt a user to conduct a

gl ucose neasurenent mﬁth the gl ucose neasurenent unit to provide a

suggesti on for os%%ﬁé dr%% based on the user's entered input
par anet er & and™ P88 %%ﬁﬁSQﬂFqW fi'% heal th care provider previously

st or ed oraeritreprecessort devize esisiing D tlutdee measuapreot ess ar drdg deltvery deZ\’nceTrIﬂe

system of . &l aliRaton WEHE 'nﬁcr&[g}gc%g%r%{}rce ttlréedrg%&eef@érg GeRd ohpgeﬁrgt} to def et

one algorlthn1are I ncor por at s ng
3. The syadBis fgfa gses mh}z'demértheq Arug Kielivene feinteoiansibe d@wa @enqtun VSe;0m

upon re n%éct&fwrﬁdﬂfﬁeﬂarctabghéj RmlovaIreY tf@%fu&&hf/ér? Hb\htfbﬂ'rd?ﬁ){}ﬂ%lder \ﬁhicﬂ_aﬁ:ses
systemof, claim1 % rp%l Si n& ans fom’runl cati n%

devi ce fofed¥ "HP'PrﬂffSﬁ%r e"icﬁftB Rtghusergo ¢ C’si‘/§ HEPRSoT ST EW‘”‘ the
wher ei n tdlecoss ercasurmentatnitoto promw amggeinmgfcnl@issm ofnlh@r:lrr@tba@ad on Ghe
The syst %F‘g erﬁér@ﬂ mpﬂt’ pa’?@‘ﬁ&érs a% r&gm%é}f% ‘rHE!;% CHRUIRE | asrg%ro\(\/"orer prewously

copmmun I catl
stored or entered into a memory of the microprocessor device.

2. The system of claim 1, wherein the holder, the detector and the at least cne

algorithm are incorporated into a case for housing the system.

3. The system of claim 2, wherein the microprocessor device turns on upon removal of

the drug delivery device from the holder.

4. The system of claim 1, further comprising means for communicating with a device for

storing user information.

5. The system of claim 4, wherein the user information comprises drug dosing

information.

8. The system of claim 4, means for communicating comprises wireless communication

means.

7. The system of claim 1, wherein the detector is selected from the group consisting of
a mechanical switch, a magnetic switch, a density switch, a capacitive switch, an electrical

sensor and an optical sensor.

8. An insulin injection system comprising:

a meter adapted for the measurement of glucose concentration in a blood sample, the meter
comprising a microprocessor; an insulin injector; and a storage case for said insulin injector,
the storage case including a detector that activates the meter upon removal of the insulin

injector from the storage case, so that the meter prompts a user to conduct a glucose
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means. 7. The systemof claim1l, wherein the detector is selected
fromthe group consisting of a nechanical switch, a magnetic sw tch,
a density switch, a capacitive switch, an electrical sensor and an
optical sensor. 8. Aninsulin injection systemconprising: a neter
adapted for the neasurenment of glucose concentration in a blood
sanple, the meter conprising a mcroprocessor; an insulin injector;
and a st ofggwireraens with thesmplar anskripYide @ syagestion for desagst ofitaryérug deesd on the

i ncl udi ngu@rg%gpga%métgg%n@gcbm%ﬁ(@anme nmet er upon renoval of the
insulin i Ehgr fromth storage case, so that the nmeter pronpts a

user to c H‘Cﬁf%%rB‘é' er PRRYIRUY é?‘?éer?tor\ﬁ/f“@@dt"ﬁ%aw e PicEprosesser
suggest i otdevicer dosage of the drug based on the user's i nput
parameters and recommendati on froma health care provider previously
stored or entered into a nenory of the m croprocessor device. 9. The
syst em of 9-cl ai Megsysighepkrlaint Rewbersinahe stwage ceapompdsesaa storagrgmaspac e
to house {duge RIdter, 10. The systemof claim8, further conprising

Wi rel ess comunication unit to transmt and receive data to and from
an external device. 11. The systemof claim 10, wherein the wrel ess
comruni catol on Thei syste@ngrdise s, Rithei govadriing wilesé combbRidateh b traRdmg

t he use Ofnd?ec% g%ag%m%c%éf %r‘?\éxgr%al he nmet hod conprising: storing the
drug dellvery evi ce T Yi®%& not in use; renovi ng the drug

delivery device fromstorage; detecting the removal of the drug

delivery (devi e fQBMSLHOLANE] 0, WiHRPeif Bl hidig Jo‘?tmﬁﬂzjatuai uﬁlh@orﬂ;?rfégs RF

delivery device fromstorage, pronpting a user to conduct a
gl ucose M8R&%8renent with a bl ood gl ucose measurement unit; upon the
user conducting a bl ood gl ucose measurenent, suggestlng a dosage of

drug to del,i u ver deV|c the user's
i nput pa?gnet ern\{(%g Ofl?%ntpr% ga '?sgnoga A RS %evgfat ﬁe qu? 6?”89”35@
pr evi ous siprieg ther &dg dF“@Mﬂ%‘@e iwhen theedeviog inhotan vserreprgue wotrug delttery

t e i
iy e e

corrprl si AgeETPAPH & 6%'&19'@5Idﬁﬁ'ﬁ“sEo’ﬁéégﬁﬂeemp“ﬂ%ﬁt”sehﬁd”“dm a
request i higod hpicosdrenatseremest fvith M di@LUGOSRe NMESUFRERNtuNit, upon the user

conducting a blood glucose measurement, suggesting a dosage of drug to be delivered by
the drug delivery device based on the user's input parameter and recommendations from the
health care provider previously entered or stored in a memory of a microprocessor; and
requesting that the user enter a dosage actually delivered into the memory of the

microprocessor.

13. The method of claim 12, further comprising turning on the blood glucose

measurement unit; and requesting that the user perform a glucose measurement.

14, The method of claim 12, further comprising recording the time at which the drug
delivery device is removed from storage.

15. The method of claim 12, further comprising transmitting dosage actually delivered to
a data storage device.
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14. The method of claim 12, further conprising recording the tinme at
whi ch the drug delivery device is renoved fromstorage. 15. The

met hod of claim 12, further conprising transmtting dosage actually
delivered to a data storage devi ce. 16. An insulin injection kit
conprising: a systemconprising: a neter adapted for the nmeasurement
of glucose concentration in a blood sanple, the neter conprising a

m cr opr océ8sor ARMSHSOPFINKAF@BRTING: and a st orage case for said
insulin ipj é@l&mmgmgstorage case including a detector that
activates the r enoval %t or fromthe

FPC}'}‘? he insulin_ i n%
st or age cﬁé’?}erﬁgaQtﬂ%of é*"??éi’rgi"eﬁtr%ﬁgfgseacoﬂ%@ra‘ﬂ%‘ 8REGE caaPlg) the gister
measur enmeedmpnising etrhemps&:toea’eoamdmpmlm\mjdﬁo@asmggﬁﬁigle(masé for s@l@ﬂﬁglm iafectohe

drug bas eﬂg%&)ﬁ:’%’e Ga%é%cléd Hgné) H%te&glr f%gF%cet\ (rgteéa e m&%ro %nrgrito{r@g rorD He meu?n

health car r eviFous stored of entere
t he mi cr oipiecloe Fsor thae&f/@res,e ceseprsertlaahtw megfterdeomple s yeir de togaduct englvdmae

group congbsddmk@lvith #12GH&Sy addad?&ﬁaesa st Qloﬁ%radag Ogteeb?tthesﬁr[ab BSsed¥ne

|nstruct|ons for using the system Ivery systemo

claim1, YS§F% MKt RASHPTIESiANgG F ‘%Q”W”Gi“éﬁfé%'sf“{”i 3H§?Hht‘ia€?r Prawaerrré%?%rst%d
transnit érrén@eréthintoon meeg B o itiegm ichpracs &dor evice: é@ﬂﬂﬁél@ (ﬁf&]‘ém&& seldobed fﬂ'd’zhe
drug deliye y ng.to.claiml?

conpr | ses agtosP IR BrikEde et Br e int B8 St ST P et s
of the drtbgsysigm.ch is selected fromthe group conS|st|ng of drug
dosage infornation and tining of drug delivery. 19. The net hod of
claim12 further £Br|3|n transmtting information on bl ood

gl ucose n¥asur ToRehiS defvery R¥steRa e cfaim 4+ fusher ompEvng e wisslesst treRRRIEE pithg

i nf or mat ireceivenocdtesag R irfdrmeliungsgaditg telugette airyrastedetice. t he renot e
devi ce. 20. A nethod of diabetes nmanagenent for a user, the nethod

conpri si ng:
18. The drug delivery system according to claim 17 wherein the information comprises

data on blood glucose measurements of the user and delivery of the drug, which is selected

from the group consisting of drug dosage information and timing of drug delivery.

19. The method of claim 12 further comprising: transmitting information on blood glucose
measurements of the user to a remote device; and transmitting information on dosage of

drugs actually delivered to the remote device.

20. A method of diabetes management for a user, the method comprising:

storing a drug delivery device in a storage case; upon removal of the drug delivery device
from the storage case, prompting a user with a microprocessor device to measure blood
glucose value of the user, the microprocessor including a memory having a drug dosage
delivery instructions previously stored in the memory from a health care provider based on at
least one of a blood glucose value and user’s input parameters; upon the user conducting a
measurement of blood glucose value, suggesting a drug dosage based on a measured blood
glucose value and the instructions; querying the user as to whether a dosage of drug was
delivered upon removal of the drug delivery device from the storage case; and verifying with

the user of a dosage actually delivered to the user.
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storing a drug delivery device in a storage case; upon renoval of the
drug delivery device fromthe storage case, pronpting a user with a

m cr opr ocessor device to neasure bl ood glucose value of the user, the
m croprocessor including a nmenory having a drug dosage delivery
instructions previously stored in the nenory froma health care

provi der based on at |east one of a blood glucose value and user's

i nput par dfret efBe mghmd ehelaimsd?. woheiuecampiging trepamsitiing riate oofbldridogldcose
gl ucose ValeHQurermtagMalié B dhuglisiaqd asads BRRRE 191 réndiBasileed bl ood

gl ucose value and the instructions; quérying the user as to whether a
dosage of drug was delivered upon renoval of the drug delivery device
fromthe storape eated dndhivel firiheg compiirgh@celsed daf @uglasagR delivery
actual ly %EJ&MSHé%% tgnﬁﬁé% ISeL. 21. The nmethod of claim 20, further
conprising transmtting data Sh bl ood gl ucose neasurenents nade and
drug dosage actually delivered to a renote device. 22. The nethod of
claim 20, further conprising receiving data drug dosage delivery
instructions froma renote device.
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