THERAPY MANAGEMENT DEVELOPMENT PLATFORM Background 100011This patent is
directed to the devel opnent of therapy managenent systens and net hods, and,
i n parti cpPap10/2e626he devel opnent of therapy managenent PEFAISane/03#85 net hods
that involve nodification of the structure and/or operation of a nedical
device or systemused in conjunction with the therapy. 100021Ther apy, or
treatnent, for alhHEdRABY MWGMEMyDEé’Fd@P%&EMTiPieﬁFFﬁRéWnunber of

di fferent ways. For exanple, therapy may be discussed in terns of the agent
used to affect a change in the patient's condition, such as a drug or

radi ati on. As anot her exanple, thengpy.Byqbe discussed in ternms of the
nmode or route of adm nistration. [ nfusion therapy the intravenous
delivery (0], ddihisveatsntiindieecsedieithy dofclaphemnaplytheraps mgshkerkedwn i n t he

art. Init ' t . f i.nfusi on therapy b rried out using a
cont ai ner Sgsrté ggrl‘“gﬁ’ﬁﬁ“é@%’gédt 181 péﬁbcaﬁr’etﬁﬁ ﬁ?/?% egoa rﬁngogﬁﬁ%éf‘?w&%@me‘“

adm ni str ayitans set menddatinatietRimodiNc8lahrahsysiam antodseitbinngat 0 such a
met hod, fluid passes fromthe bag to the patient under the influence of
gravity. I“PFdécaﬁé?‘éC%%frﬁdls@ﬁ“ wpd e pRTI GGV IHY the thay#®y. may be used to control
the flow of the fluid to the patient. [00041ll nprovenents to punping systens
used with infusion therapy have included the introduction of punp

cont rol | ed@002Cer t diterapyngy tcantea) foensnadial bendis@dmag ba chendteddedgniant f or

progranmm n ne ofr. re pu . The punp controller may al so be used as a
central p&g‘ﬂ@e‘?%&‘gg%ﬂ? ‘ﬁg}/ggl;sqrﬁf‘%‘?ﬂﬂ%tﬁ%ﬁpﬁwmwsﬁeﬂénéeﬁ&sé’tfit% of the
punps and bl &k&pioSERSPL Shanl it 8 hatitiN& PHIARIAONELH Qb h BFud B BGMsed as a
central point for comuni cafion between the punps and sensors and renpte
conput er i Zedingthst exmnplsubtraps mag bodiscksepimgray st asnddoror patt efit

information_and dat abases of pharmaceutical information. [0005]Despite the
i ncl usi on ao?lq’%reaqlﬁﬂrrp controller, infusion therapy

[0003] Infusion therapy — the intravenous delivery (i.e., delivery into a vein) of
therapy — is well known in the art. In its simplest form, infusion therapy may be
carried out using a container or bag connected to a patient via a drip chamber, an
administration set and a catheter. In such a system and according to such a method,
fluid passes from the bag to the patient under the influence of gravity. In a more
complex system, a pump or a cuff may be used to control the flow of the fluid to the
patient.

[0004] Improvements to pumping systems used with infusion therapy have
included the introduction of pump controllers. Certain pump controllers may be used
as a central point for programming one or more pumps. The pump controller may
also be used as a central point for displaying information concerning the operation of
the pumps and related sensors. Further, the pump controller may be used as a central
point for communication between the pumps and sensors and remote computerized
systems, such as record-keeping systems for patient information and databases of
pharmaceutical information.

[0005] Despite the inclusion of the pump controller, infusion therapy
management has conventionally involved human intervention, in the form of one or
more clinicians administering the process. For example, the clinician may examine
the historical data from pump or the patient’s chart regarding the therapy (flow rate,

volume infused, etc.). The clinician may then combine this data with additional data



managenment has conventionally involved human intervention, in the form of
one or nore clinicians adm nistering the process. For exanple, the
cliniciarWO10eR8@25ne the historical data from punp or PRE/USA108P40E chart
regarding the therapy (flow rate, volune infused, etc.). The clinician may
then conbine this data with additional data regarding the patient's

condi t i on'&Ehngdemaice GHHionedch pomrrhc Phsted domt af BIsgumen| (§8d pressur e
cuff, hea ' , pat.i " St r [ irectly.
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the chal | 8Hg8S@PY-a ri gorous regul ati on scheme as wel |. Taking drug delivery
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particular route of delivery. Even in those 1nstances where Certdi n changes
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i ndi cat i oandMeH)9Ph dipalsscd @B091Accor di ng to anot her aspect of the present
di scl osure, a therapy

Summar

[0008] According to an aspect of the present disclosure, a method of providing
therapy management development is provided. The method includes providing a
therapy management development platform having a plurality of levels of
functionality, the platform including a medical device capable of providing therapy
management, setting the platform to a first level of access to the functionality relative
to the medical device, and modifying the operation of the medical device using the
platform. The method also includes receiving an indication of approval to change the
level of access to the functionality of the platform to a second level of access, and
setting the platform to the second level of access to the functionality of the platform in
response to receipt of the indication of approval.

[0009] According to another aspect of the present disclosure, a therapy

management development platform includes a pump controller with a pump



managenent devel opnent platformincludes a punp controller with a punp

i nput/output interface coupled to the punp controller, and an interface
nodul e i MYPRAINGIRA | nterface nodul e controll er and a MBEUIUS2&18/8EPS

i nput/output interface, the nodul e-sensor input/output interface having at
| east one standardi zed i nput port, at |east one standardi zed output port
and at | ed8tUUgH@USIEHESES Q‘P‘?Péﬁf wohepuap spdEelicorind phentcHper hadde nodul e

controll ey 41&@8&‘% ALERRL, odBieo&%?rHﬂ?rdan‘ﬂ% &S&Eie—gé’l}sggﬁr%%%l{éé&g{&ﬁgé%§Or coupl ed

to the nodll e- sensor I nput/output I nterface an control | er
and to prow dedilastisocinparisuthat ihfeefapuigyioontiest bes sthialavdirad ihpet jeper at i on of
a punp cou J&?d thereto. Brief Description of the Drawi ngs [0010]It is

bel i eved £h&estRe s@nduiigedPeiPyli part Hrl ardsast 917 Sgndaresddionsa corsktiethe

foll ow ng icpt.i j LUPRCE. | ' kng Araw ngs.
Sonme of tggll@%iq Sﬂg%s@%@@ avlgl%re%%ﬂét?%ﬁbm’ﬁg{?& ntt’%teemggn&g\érgl)%ygg 91s‘gl ect ed

el enent s farsot beipbadr tp olsemofiulasesoc bpat/bytpsthiowirfage atchomehepenps. Such

om ssi ons of ements in sonme figures are not necessarily indicative of the
P bsence 6P AR OIOpHE ERCH U s DHanE S STy B PSRBT AP

enbodi ment,§mp@%6ERY tRgeyBY be explicitly delineated in the correspondi ng
written description. None of the drawings are necessarily to scale.
[0011]Fig. 1 is a schematic view of a therapy nmanagenent devel opnent

pl at form according to the paedpgscupisen oisthe &raym@i21Fig. 2 is a bl ock
di-agram ofodidp P! il ALMRL i e SiQZEEL A1 SnloR AILLAUGHRLE (8, BBt hod of
preparing a programfor the sensor nodule of the system according to Fig.

1; [0014] Folgpwidg idsscantidh talisit madanpmcobn ik thexmebopareyihe owlingss bnidof

pr ogr amni

%98 f?gures may have been simplified by the omission of selected elements for the
purpose of more clearly showing other elements. Such omissions of elements in some
figures are not necessarily indicative of the presence or absence of particular elements
in any of the exemplary embodiments, except as may be explicitly delineated in the
corresponding written description. None of the drawings are necessarily to scale.
10011 Fig. 1 is a schematic view of a therapy management development
platform according to the present disclosure;

[0012] Fig. 2 1s a block diagram of the platform of Fig. 1;

[0013] Fig. 3 is a flowchart of a method of preparing a program for the sensor
module of the system according to Fig. 1;

[0014] Fig. 4 is an illustration of the development tool used in programming of
the sensor module;

[0015] Fig. 5 is a schematic view of an alternative therapy management
development platform according to the present disclosure;

[0016] Fig. 6 1s a block diagram of the platform of Fig. 5;

[0017] Fig. 7 is a block diagram of a further alternative therapy management
development platform according to the present disclosure;

[0018] Fig. 8 is a flowchart of the method using the systems according to the
preceding embodiments to provide a controlled testing format for device approval;
[0019] Fig. 9 is a flowchart of a operational process used by the systems

according to the preceding embodiments;
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r nodul e; [00151Fig. 5 is a schematic view of an alternative

t herapy nmanagenent devel opnent platform according to the present
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[0017]Fig. 7 is a block diagramof a further alternative therapy nmanagenent
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is a

.10 is a flowch?{t of a _testing sub-process used by the systens

[0021] Fig. 11 1s a tlowchart of a programiming configuration sub-procéss used
by systems according to the preceding embodiment in carrying out the testing sub-

process of Fig. 10, for example.

Detailed Description of Various Embodiments

[0022] Although the following text sets forth a detailed description of different
embodiments of the invention, it should be understood that the legal scope of the
invention is defined by the words of the claims set forth at the end of this patent. The
detailed description is to be construed as exemplary only and does not describe every
possible embodiment of the invention since describing every possible embodiment
would be impractical, if not impossible. Numerous alternative embodiments could be
implemented, using either current technology or technology developed after the filing

date of this patent, which would still fall within the scope of the claims defining the

invention.
10023] It should also be understood that, unless a term is expressly defined in this
patent using the sentence “As used herein, the term * > 1s hereby defined to

mean...” or a similar sentence, there is no intent to limit the meaning of that term,
either expressly or by implication, beyond its plain or ordinary meaning, and such
term should not be interpreted to be limited in scope based on any statement made in
any section of this patent (other than the language of the claims). To the extent that
any term recited in the claims at the end of this patent is referred to in this patent in a
manner consistent with a single meaning, that is done for sake of clarity only so as to
not confuse the reader, and it is not intended that such claim term be limited, by
implication or otherwise, to that single meaning. Finally, unless a claim element is
defined by reciting the word “means” and a function without the recital of any
structure, it is not intended that the scope of any claim element be interpreted based
on the application of 35 U.S.C. §112, sixth paragraph.

[0024] As noted above, development of new therapy management systems and
methods have generally focused on the clinician. This focus may be influenced by the
degree to which the experience of the clinician guides the implementation of many

therapy management systems and methods. Certainly, this focus has its limitations, in
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according to the precedi ng enbodi ments in carrying out the operational
process of Fig. 9, for exanple; and 100211Fig. 11 is a flowhart of a

pr ogr ammi W@ 20/2P@6r at i on sub- process used by systens a®€dABRNY08W0F he
precedi ng enbodi nent in carrying out the testing subprocess of Fig. 10, for
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it is not tm@%}ﬁ%m&% FYENs Gl 5&?%3@4&&1 dBVcdsRbisGation or
ot herwi se, to at single neaning. Finally, unless a cfal m el enent is
defi ned bysrsach tvangtidrhef tho stductneang thearpatraiohwil did deviosinndoprestie arlesi t al  of

any structure, .it is nothi nten%ed t hat the %c%pe of any cl aim el ement be
i nt er pr et FAPEAVEAPYAE PGB SANBF O3B YT 112, " sixth par agr aph.

100241As negRg{ abavgie Q@y@iﬂﬁgm& R trdA@M b LAY B NAASTRRhu BYSEETS and
nmet hods have generally focused on the clinician. This focus may be

i nf | uencedchyiopthentdiegreelvied antitonsivdigrexpéin lteesndhe thepaticniickan gui des

(ne, ! STERAY B0 oL T EEOEN, TRIAISTEN SYShETR, AMLFLIPS
development may provide for advantages to both parties. In particular, it is believed
that the organized and standardized set of tools, both hardware and software,
presented herein will provide greater access to the clinician, while at the same time
decreasing the need for intimate interaction with the manufacture on a daily basis.
Further, safeguards may be included in the system to decrease the likelihood that
development will subvert existing regulatory framework.
[0027] Fig. 1 illustrates schematically an embodiment of a therapy management
development platform. In particular, this platform is useful for designing sensors to
be used in conjunction with a pump for use in intravenous (IV) infusion therapy, and
in particular for closed-loop 1V infusion therapies, such as IV drug control. However,
as 1t will be recognized and as explained herein, the therapy management
development platform may be used in conjunction with other therapies provided by
other medical devices as well.
[0028] As seen in Figs. 1 and 2, a therapy management development platform, or

system, 100 according to the present disclosure is illustrated. The system 100 may



that while the clinician may be experienced in the treatnment or a
particul ar nmedi cal conduction or the use of a particular delivery system or
drug, forwexampi2ee25t he clinician may not be experi encedPCH/GSRHE0A3A403]
desi gn and operation of the delivery systemused. G ven the rigorous

testing t ﬂ%ﬁu&%?eungaeco%?ﬁﬂgpt(ﬁ%aﬁ§QQ#ﬂ%rn?$&ﬁ@1(sfﬂ?m{l]g\égr{sopfl()&w gfgg of the

structure an ration o systemrequired, t arriers to variation
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t he advent of sophjsticated control deyvices, such as punp controllers.
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qevelopneHﬁg&%ﬁﬂﬁgugﬁéme@%“gﬁﬁﬁ"Fégéﬂ%?ﬂ&@“ﬁ@éﬂ@ﬁSWﬁFeﬂﬁ@§71Fig-. 1
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platform In particular, this platformis useful for designing sensors to
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t herapy, and i ticular for closed-1oop IV infusion.therapjes  .such as
U st ROE gk ke o R iR e B e DS bt ey
the ther apye PRIAGRIENqEeN e RPIBNh Rt fIRY) Mafgy (the M8 eeeiRrL @ unction with
ot her therapies provided by other nedical devices as well. 100281As seen in

Fi gs. 1 asdgappleat Walkeapyclradagemsmicagey elopivenhapbatisesk pchas vayest em 100
accor di ng Ettl%nt’leq,evvrrilerzlgésseﬂkex%iets(%{/g?ﬂrfigbée,iakxh Y5idi@dkd. The system 100 may
[0032] The pump controller 100 may also be coupled to a user I/O interface 116.
The user I/O interface 116 may include one or more output devices, such as a visual
display (such as a liquid crystal display (LCD) or a light emitting diode (LED)
display) and/or an audible display (such as a piezo-electric buzzer). Such output
devices may be used to provide key interaction events to delineate how therapy
control is affecting outcome parameters, e.g., multi-variable graphs with marked
events. The user I/O interface 116 may also include one or more input devices, such
as push buttons, touch-screen panels, keyboards, and the like; the input devices may
also include readers for use with barcode, RFID, magnetic stripe or holographic image
technologies. The user /O interface 116 may be used to access information stored
within the pump controller 102 (such as flow history, volume delivered, delivery
interruptions, flow rates, and drug sensitivity information) and/or to program the

pump controller 102 to control the operation of the one or more pumps 114.
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include a punp controller 102, an interface nodule 104, and a sensor 106.
The punp controller 102 and the interface nodule 104 communi cate with each
ot her, asWOa0iHid042at er f ace nodul e 104 and the sensor 10B8CTESZNOOBEAENt oOf
the system 100 will be explained in greater detail below 100291As
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buzzer). Such output eV|ces ma in erac |on event s
to deli neabetrdsittwlQhem@pe;trmmmbnmhum&tlaﬁfwetltthélgumpttt{mmermmmﬁt;%ﬂ&pse g.,
mul ti-vari abl @.H raphs with marked events. The user 1/0 i nterface 116 may

al so i ncl A6 "GHE B “en?fr’ﬁorer?&\ﬁ’fia‘iﬂi&Fﬁ%E’m‘WHO%@%ﬂ%s l5t¢t Frige beiBgch- screen
panel s, k%ﬁ‘?&@ét@@by %d{n{e%tllohgle:?taﬁd%?ds' @@Hﬁtzgt%ﬂ ﬁ@?ogr (p%EE?t nd\Ehyge readers

for use with barcode, REID, nagnetic stripe or I'c’ I mage
t echnol ogmwtpOTttt@twehe Int@ratntgetht deeltlichée hetyrpbse ($HY roccasse s wasf or mat i on

SLored v o, HIR SOR1 1 LEr. 902, (oueh g8, (Lo N story, ol
i nf or mat i @)duRNED PfteltrRcPNAGHAM ﬂﬁn;@ymn%@ﬂ%é 011 ghy 102 thOrFRANYLO! the
operation of the one or nore punps 114. WD 2010/ 1%0625PCT/ USZOlO/ 030405
hardwired or wireless connection. The pump controller-module I/O interface 126
may be configured to the particular proprietary hardware and software specifications
of the pump controller manufacturer.
[0036] The module-sensor I/O interface 128 has at least one standardized input
port, at least one standardized output port and at least one standardized power
connection. The module-sensor I/O interface 128 is also coupled to the module
controller 122 and the power supply 124, with the communication between the
interface 128 and the controller 122 permitting the controller 122 to communicate
with the sensor 106 and the connection between the interface 128 and the power
supply 124 to provide power to the sensor 106.
10037] The user I/O interface 130 is coupled to the module controller 122 and is
similar to the user I/O interface 116. The user /O interface 130 may include one or
more output devices, such as a visual display (such as a liquid crystal display (LCD)

or a light emitting diode (LED) display) and/or an audible display (such as a piezo-



100331The interface nodul e 104 may al so include a nunber of different
subsystens, all of which nay be di sposed or nounted in a housing 120. As

i 11 ustrat¥0,20t0080626t er f ace nmodul e 104 i ncl udes a nodul e PEGAISRZOI0084403 22, a
power supply 124, a punp controller-nodule I/Ointerface 126, a

nmodul e-sensor 1/0 mtgrface 128, and a user 1/0 interface 130. The housing
120 may b&CHHIGaredStd BEPHslsiises BaY Pe Usid Rovintidekon N aIQAEYC™F i | ar t o

the housi rﬂ@déﬁr@ateq{om}fraﬁ\é%antp& lgsgﬂéatlgg%%oﬁ% £ agee:ﬁ%.,e%ugfﬁ)v%ab@mt ed on
the housing 110. 100341Like the punp contro r 102, t ule controller

122 may i ncdpbdevit padicé ssmts. afid uvenbOyinteiThee My alvayndbeleiamefoo nmorof

d- onl d d may take
rany_ a1 11 VBRECY 6T R BV i Br 4Gt e By U ArheaPE e (EPHEM  and
el ectri calfjov&epaahkEhRMOET BOTREBI S RPY tﬁa@'ﬁ?ﬁ% intb@A3936he) P Raye

controller-modul'e 1/0 interface 126 is coupled to the nodul’e controller 122
and perm td§dl§eim*rm”[©aﬁqdontevﬂﬂ¢Gmftéh@m@drdefllﬂlcrfmee(ﬂlék)@S@i@tedp’eutfh@ps
according t e .or n ardlze LLomu uch as are
et gt or Ul 0665 TRESFRLERAAE PORE P68 I BaRoLar i B8y and

(1 EEE) t hrapugbe bhﬁxch eGP atsi @i @is it achRtear &%ht@gdéth\l@ btgal t hcare
Enterprise é{ﬁHE processes. As was the case with the nmp(s) 114, the

comuni cati{®i$! bet %é@ﬁ‘ﬂﬁ%t%‘?ﬁ?& evmiqddb e pdaee! 36, O r1t3@rfﬂla@@d1®6 and t he
punp 110 IcBh i @qez ;lnlag KSR BE MO A ALY rdggléguw Pl ess

connecti on. ont roI er-no i nt e configured
to the parcbmmnm’atlpm ojpthitet esrypltardivaice 1aﬂdue§/di‘ethmd\elrap@mlfm eat Impws of the
punp control |l er manuf act r%r?w100361Thg{Snodul e-sensor /O interface 128 has

at |east GRABMUMGHHAR Biayé plipgsup or discicke diat gy BeoaHalke di22 depyoiit put port
and at |eas} Zpl@c'ﬂf% @e@@ﬂaﬁtm%chéd%o%qwm&g@m%tdSQBfamﬁf BPQH\s‘ﬁn&éfc}%Q{] vdi! O

interface 128 is also cou to the nodul e controller 122 an e power
suppl y 12¢OﬂWCtlhn,tdnenconmm mampwﬂdve:tewéfegt, triemornsterks pmey b2 8saand t he

controller 122 permttin e . con roller C icate Wth the sensor
106 and ¢ HEMSGRTERF PG rEdlRGRTRNbE PrpEhiaEvics DR bSUE Duppty 54
to provi devpiewest sh@wh hefusieasarerhbbmat 80 AkHINA vesesen! thOcdiMoBEf BLEnH30 s
coupled to the nodul € controller 122 and Is simlar to the user /0

i nt er f ace tla®@mpmyeg dseee 14Qa m@rtfcawmtmgaei\wtl Weiedeymss.or nore out put
dovices, TR 22, Xoriale AR MBI ST Bebl IRl ooy (LD
a pi ezo- applications (which may be collectively referred to as a development toolkit) that

facilitate programming of the controller 122. These applications may permit a

program to be written by a user through the manipulation of a GUI in combination

with a library of standardized input commands, output commands, and procedure

commands. The user would thus be able to select from the input commands, output

commands and procedure commands to compose a program, which the application

would automatically convert into a language understood by the controller 122. This

may be achieved with greater efficiency using the development toolkit than without.

[0040] For example, a user may select input and output commands to establish

data channels to receive signals from the sensor 100, signals from the pump controller

102 and signals from the user I/O interface 130. The user may also use standardized

commands to scale the inputs according to ranges of the signal outputs from the

sensor 106 and pump controller 102. Further, the user may select filtering algorithms

from the procedure commands to, for example, filter the data received from the sensor

106 and the pump controller 102. The user may also select control algorithms that



el ectric buzzer). Such output devices nmay be used to provide key
interaction events to delineate how therapy control is affecting outcone
par amet erWO 28104120626l ti - vari abl e graphs with marked eveRCI/USTHE/03&ETF |/ O
interface 130 may al so include one or nore input devices, such as push

buttons, touch-screen panels, keyboards, and the |ike. However, unlike the
user 1/0 ﬂfﬁﬁlemﬁa&:@eloreﬂorfﬁ@llﬁ@éveﬂfv@qq{tﬂ&%acé uitf@eﬂwy thete wavel dedi cat ed

t ext - based bl At O rBHAPRLEA 1UeRy hRASHERCRLBdqgesoct ated wi th the
out put deV| ces or dedica icons or pictograns assigned to the input
devi ces. Tidpecsabsemoeandfsysioh gdeditieat eui casgilignae ntmwsmnﬂmé clussednplaxgr eat er

det ai | beI w.. 100381l n addi ti o coupl.ed to t i.nt.erfaces 126,
128, 130, “1AENSYIY! EYREHET ey dtfﬁé“‘ §/‘9 ayggiay ql"rPdé‘é Hicdd®4Ylon with a

conput i ng 4w, %ﬁd%ﬂﬁedﬂ@%oﬁ@%@k&@&é@n with the conputing device 140 may
be hardwired or wreless. The comruni cati on may al so be conti nuous or

di screte; (@0l i sAStdheonf;m@ttmlﬂclrawlez ﬂnaylscbena:mhrepdeemetvoglvh@se@omq@um ng
device 140 through,th transmtter/recei ver connection,
or one or%i’rf)l « lﬁgrﬁ])?%‘?g&%?}? %’8 dflé\cév CO‘HE’rJrBWe‘Qtl @Eé’)ﬁc’ﬁﬁﬁﬁ W ed to
transport Jpveaers (RIEPaS 86icHeAgintchg e mubdé panfevhiedc 40 hertbe
controller 122. \Wile not shown, a further interface may be di sposed

bet ween t A0 EVIFHFEIPEMPIRI, hasstdnecEaimplianins debs sensaumodeledd) ni t

conmuni Caglté’#ac‘%eltz\é’?@? Jill& A6V 9ES: wkPRIBNDLRIS %ﬁ&@mt&ﬂ% ¢QIRuUti ng
device 14 e one or noré ap Ilcalons may be cc?llectlvely
referred ﬁmpa@ 1afodemahﬁpmn.'contmmlfkt th)3 phhatetéraef Initdradt €blpodgluandd, ng of the
controller 122. Th tlo y permit a programto he witten by a
user t hr odgiOIH¥e g@Pﬁ P 51 RO} FOR GRSk BT I HAr ary of

st andar di HNpHL PRRNAS th QUL mrpd The
user woul éﬁﬁﬁus beu%g le’to éeélj%ctyéftrog%t he ?hhgﬁp&cog%)m%ﬁmségg%%?pu commnds
and procedmrenmonmmmdsmmmomnmtsge autput@gicpram: sa‘monm(t hed gpgungafiown woul d
aut omati cal | onvert into . a an e un t he control | er 122.

Thi o ey Bde SefPBUBG eSS RNETRY BRI e RO B ST < ool kit
than w t hgkringd HA4RHRA o @KAMRItEnoie ﬂ@ﬁrthé%sw(ﬁ&(e ¢ NP oanthwopiput
conmmands to establish data channels to receive si gnals fromthe sensor 106,
si gnal s flﬁdim)tmi tp@hpﬂ%@nweajldh@rennrwxraﬁsdr@n grrainputf dagm Tlveusgsery bfs@

interface al.so. use tandar zed.co cal e the
i nput s acéjj Iaﬁéw 1d'1!)%e CDH'[FOY dglﬁf(raorgla TR tldlt}}e orﬂ; 1 n%%eg%cz 1986 and

punp cont il Ibes géqeaand:%@m@k,somﬂeas 68 e4c xrmmpsgﬁ&rac@tftﬁd ﬂnb@éﬂl ngcal gorithnms from
t he procedure commands to, for exarrpl e, filter the data received fromthe
sensor 108PRIFEIPhEOBldrBcE BHPMalisbly PEorm THeCTHY shegkaysushss [@el ect cont r ol
algorith e p

Furt her rmmr?neatl}t%?{hgggé con@%%teg{kg%ﬂ?@né%ggg i gg%lzél%?a gﬁ{déd COHB%E

t hrough t ethubenefesdant shistdnv equagpne sientai! ﬂ(basxpmdedswtbeb@gm ler &2her than

conplicated expressi ons of these rrpl ex al gorl thps. Unit correction could
be handl ecﬁo%(éﬂonaﬁ feqrisg by 16”6‘% 1824 'ﬁaltm“bﬁ“tepfh%cussa‘?fﬂa‘b}vééé”ﬂd?ee conmands
sel ected. c%@ﬁt%f“&:v@ce%@%%é &1%5@&{ 1&%@%@0@&&9@ HSEL (BRYorRYIE: foonew

gl ucose sensor to be used i'n a cl osed-1oop dfug delivery control system
The user mayerusieutdwligeve lkdprm hardtvool! ki Wlmbesaamlwgﬁlmeptawnachhgnﬁéxbs of the
punp controller 1/0 in 26 to . retrieve rrpda a ncertaln
channel s 8f°%#8 t%%ﬁ%’&ﬁﬁb&%?ﬁ% T HPTHOS PEERM Ctedﬂ(?vfft‘i “s‘é dat a,

and to copth@ye shhe USRS saOrobt efif Ace nbshe iR cdscsmcawmgﬁoo(ﬂ nat | On on or
controls for the paraneters of interest (bI ood gl ucose, glycosol ated

henogl obi mmplewiehagony of thasxrsinoh0§.| bw examele, anempniang dmvékel MOy bet i onal

i nputs). The u nay..use t aI| t to scal e | ucose readi ngs
accor di ng 8% %em A PO e Cﬁoam %1%01}3? A5d tg%?m&faén iomegﬁ%ﬂ%%ﬁ)sor 106,
and the puiny teliRivsihated cdRtohiRPIUY SvaaconPuiy n&tovotﬂhaguablbg h i@nata scal e

sel ected. The user may al so select filtering algorithns to elimnate noise
fromthe $8W9HF Pdpaneeogthe Iyfemeno)is a qopirapares. friclackey of weadieg By ni nat e
user data \/ ct an
avai | abl elrggﬁl\{ertggwogéﬁfg f ?gﬁrﬁt Q%fgf gf%&og% ‘{Lﬁeﬁg ]S%ﬁesﬁdt&g%e?ﬁégsel ection
of the | oopmgeatimsdeaing 1f4éadhalﬂd<sysmmtm)s for each conponent of the nodel. The
application would then automatically performintegrity checks (such as for
mat hemati cal unit consistency and conversions) and generate a program
conplete with the necessary system equations, that could be uploaded to the
controller 122. 100421O° course, while it may be suggested fromthe

di scussi on above that the



conputing device 140 may be disposed in the sane general area as the
controller 122 to permt uploading via a |local hardwred or wrel ess
connect i OO 2610/13p425adi ng of the programto a control | er PCZUSR16/43&0por t abl e
menory devi ce noved between devi ces occupying space in the same room this
need not be the case according to a | mpl er atlons of the system 100.

For exanpl®434 co H?ﬁﬁ%-ﬁgvmﬁé“TﬁB t ms@ogﬁgédeaaﬂp”ﬂhmré%%% 'on renote to

the syst ems@BQurea\wgafeh\%sef RQLAMLLPNGRy GERES %@%mﬂam@@au@%m {obaG:
el ectronically over a conputer network (such as a W de area network, an

i ntranet eopplidagon nt @iqretimmAsdalrennsegqueniced ﬂm@yaétmonwoﬁS&mloadlng may

| th f t hi c. di
bet ween  RQCOHBU G A TR0 o R Sy 0t od Do P dekice! hances
2010/ 120626RGHHUFA0LQABOARR: BORTLHMds EligetcBashOW S0 ol Ahichi g et hod

200 according to the present disclosure, wherein user uses a conputing
devi ce 1l4Gomarnnilhg geﬁercmémmma taﬁamaaetunégptlor)éamﬂ@fhm@@u seprieallet ormands

froma st 6}92 éé[d}a%k %? ﬁﬁcg%r bm?h %%% uggoagg’\i/ fo%t%@ﬁa”&ﬂ%héoﬁ%oﬁ&d&'z at

controll er nputi fornms certain
checks onpideg 200nmands sel ect ed at block 204 and converts the commands to
generate a rogramin a | ang uagf understood by the nodule contraoller 122 at

bl ock 206.106f4é " pr &g dnis FaSPTERS “Béoﬁ&e&aﬁ%ﬂcaﬂés%@eﬁwﬁz@ davaxeditper 122 at
bl ock 208 35946‘31 thevé‘)o!;&B@t tt['aﬁ@&g%\?/cg ﬁ'xg'o%rthEor{qPﬁk o fR{E.Gah, yger interface

220 dlsplaye to the use opnment too It operating on the
conputing gcmmoaseﬂm&rfzﬂfhézgdmhﬁew arseenipidre efnhoéinR20 1i wilhier ebygraredexenpl ary
enbodi ment; it will reco ni zed that other interfaces are al so possible.
100451ACC3WHPH§rF@ﬂﬁﬁgﬂ“q RSP embodi ment, the interface 220 includes a

plurality G@ﬁ#serAQQB&QMSKnﬁ@HhQQQ¥§@h@@&ﬁnﬁﬂ@&%ﬂ&@&@é22mﬁkﬁﬁ@§53t'0” t he
user optlons are organi zed into three groups or categories: therapy control

opti ons 222HM§GW§©ﬁ%®mhﬁngdﬁamDOWﬂm@mﬁ@mémﬁzﬁfaﬁﬂemﬁmﬁémlébhmﬁgurat|on
options 226. Wthin each 222 rallty of
user opt|SRgmngeOFﬁﬁg??gﬁ%gn~?%Vﬁgs?r&ﬁ%*“%g é%%mﬁ8§§¥ﬂpgu?%9%‘ve a group
defined byemobiddlg@rainaropbphd DM ardMdtdr bohBoR@ssi dptiont 02drawethal éachf the user
options organi zed into a single group 100461Each of the user options

wi t hi n eadourodpl 22226 abare mpebgmy! ugpdity of user options, as illustrated. However,

it is also possible to have a group defined by a single user option, and it is possible to
have all of the user options organized into a single group.

[0046] Each of the user options within each group 222, 224, 226 may be
associated with one or more objects, routines, programs, etc., the configuration of
these objects, routines, programs, etc. being influenced by the user options selected or
modified within the one or more groups 222, 224, 226. For example, within the
therapy control option group 222, there are options for linear PID control 230, non-
linear control 232, model predictive control 234, adaptive control 236, and fuzzy logic
control 238. Selecting any one of the options 230, 232, 234, 236, 238 may use a
particular object, routine, program, etc. to the exclusion of objects, routines, programs
ete. for the other options. As such, a radio button may be used so that the user may
select only one of the options 230, 232, 234, 236, 238.

10047] Moreover, the user options may be organized using a tree structure, such
that a selection of a first user option may lead to further options being available to the
user, while other options are excluded. For example, if the linear PID control option

230 1s selected, there are further options 240, 242, 244 for setting a proportional,



associated wth one or nore objects, routines, progranms, etc., the
configuration of these objects, routines, prograns, etc. being influenced
by the uswp 20i2062§ sel ected or nodified within the oneP6H/URIS/NFHBUps 222.
224, 226. For exanple wi thin the therapy control option group 222, there
are options fO{ near PlD control ?0, nonl i near contr 232, nDdeI
predlctlvém&@ﬁ‘de“?@&mféﬁﬁbt\G%Céﬁn‘?@Fr%ﬁénﬁﬁdof%&z 4*6@ﬂ@“%%ﬁ@ﬁ@l 238.
Sel ect ng Y. (AMRA af 1e AL k81 2300p @12 23830 286:383BATRY. 156,
particul ar object, routine, program etc to thé exclusion of objects,
routines, 7ﬁﬁD§WaﬁﬁlemEbcﬂ@p«@h@ommhéﬂmdmtmdﬁﬁlaﬁwnSmmhmE@OHadranhhtton may
be used so that the.user H%% | ect % ne of thg}r tlon%l§30 232, 234,
236, 238. TOOPEMIPIEY & PulrdhamsEPT APET GHE CortP! ey dgf'ﬁil% aYH5 a tree
st ruct ur e opasehdsfiBle WSS R IQPP RS céhifdl 6§€101U§ﬁ5 (P REY ONHARYhdr %aﬁlm&so further
options beln available to the user, while other options are excluded. For
exanpl e, if¢r thifengtianear Pl D control optlon 230 is selected, there are
further o ns 2 2,..244 for te or
derivati vz&#& tor/}t WIZZﬁSd lfehmc? riflfchlst&a dl? ?S(’)C 38591%0%%)42%22221 re I ust rated
as bei ng displayeshtahs fdinc%aﬂfBdeldGEtraBoﬂth@S)@Pinh ONGc2BQapy2@ddnagddnt 236, 238,

t he options 240 242, 244 may be dlsplayed only lithe |inear “P1D cont r ol
option 230nqludisgihsduaw. | 1As HibrHbe captal srupa28uthredoaalsy pgtomsrobt her GU

control ear PID
control gg??%%ngggg?dg\g%ﬁphﬁylh%gg? %%pgﬁPﬁgﬁgk?k%p?%g?hﬁa%$gpg5ﬂ300481lt
w | | aIsonheﬂmdbﬂ@mungﬂuMﬁaﬁ&ﬁhémuagr&opé .ORs tR30ini2i3R co284, usd6, and 238

are all optlons fo clos dhﬁ&gfcon of the iﬁ Een10f t he t herapy
nanagenenpp‘ﬂﬁﬂﬂﬁi ”%W%fﬁ 1% .10 ‘ﬁ?ﬂ“%ﬁé“ﬁ tt %F”QF%Hﬁ“?@ﬁlmﬁhere are
al so opt i ensselt@fy dFlobBhEir-ABokPMTsQb pRS MEhhdveliBhSuskd &gt rates that within
each group 220, the user” options nay be further organi zed i nto subgroups as
wel | . For [80#0] cl i Kocexmderibe oder opsars wdei @nscwayommdzustlm dtlﬁhl)éaydl spl ay of

i nformatiaon,.for an s wel t he S8 oundary
condltlonQpP%wﬁpg HFP ‘EVBP%%ﬁ%Ché lﬂg?¥8ﬁwmi%§Q§TﬁBPC8 @ W%yo he user
options umderragkiafd Gbiamcs AREFDI asiHGbHE B feHnSRlbAYn PRbIppErDl. and apkai ni
options 252. The display optlons 250 may include display of flow rates and
vol unes, &BtigwslA52asahingiude petionstior whe! @rﬁeb%f [ pudipleopdroatvisonl alaes, al ar m

Optl ons 2%%&@%131’& lo?gnlﬁanggst OS%%SOI‘% tpV\ng ome OIE(L)T COHPIUOUdSIUtC)Le gnd/ or vi Sual

al ar s, ges I'n sensor out

condi ti ongsersushtyashd bpgomm mymtsy highhightapé f&neha%@ us@ptidhs@ hotghl i ght
the fact that the user options do not necessarily require an input in the

f orm of ﬁ%ﬁ%%@%%@&wwmm@%%ﬁW%WHWWWW@WWW@@W1mefmm
of a chec e sensor group 222, user options for
o %n% }%gl Sg{&m&ggga@ 3 Hole

sensor inpu gain 264 may be selected. As was the
case mntthh@ usein optidtoshawcnbormeroie2 T ntereiptignolp s@20r inphe2dasser opt i ons
64 are associated with objects,

f
out ] meet apb ARt 2 il Be S f i Eat Byt G JIeoiET S Made

Furt her, smm% @Ie bieo1 QPSIPIR), BcisBUE MR YorSX Gl U8h V@splat B6» ampLhihigd/ unanpl i
fled optlon a%d fllte§$dhflltef§§ oﬁglon(ﬁn ef t he djg% | ay squrgﬁp 262 are

exanpl es. d@bﬁéﬂn@@iwﬁhgbwequmm@n@hemmsamst@ prbwicdelennehey iheal val ue, such
as the galsaecshong adP Igurther some of the options are mutually exclusive — the
amplified/unamplified option and filter/unfiltered option under the display subgroup
202 are examples. Other options require the user to provide a numerical value, such
as the gain subgroup 264.

10051} Finally, in regard to the filter group 224, user options are available to
select objects, routines, programs, etc. that will perform filtering of the data from the

sensor 106 before it is used in the control algorithm. Possible options may be

organized into low pass, high pass, and band pass subgroups 270, 272, 274. An



100511Finally, in regard to the filter group 224, user options are
available to select objects, routines, prograns, etc. that will perform
filteringWof20td0@at a fromthe sensor 106 before it is BEEASRHOOBEOTONt r Ol
al gorithm Possible options may be organi zed into | ow pass, high pass, and
band pass subgro s 270, 272, 274. An subgroup 276 for user options re

i 11-ding G8reMp 4t oEgeiriogHony maargiemse of TH) heayicnl wos banprdl ded.  As

illustrat tions
associ ated Therew The SosboTaY G Ry R sRH SR PR SpLu B e

met hod 20@p®d’>nsu$s>cufted1’n1ered\emel opnment tool kit, and an exenpl ary enbodi nment
of a GU Sso atedvm h the evelop t to kit, it w]|l be

r ecogni zei(?‘h%g P‘é%‘nt“i‘?}ﬁs R ”Engggﬁh‘é“t? hodh08 od e ¢4 thpal aspects,

whi ch asP%@@eﬁe}%t%&Y{ﬁtdﬁl@gﬂéﬁe %T‘ﬁkf cﬁ@%@ﬂﬁ@ﬂ%?a@ltﬂ@ SYRTEN 0 the
100531For exarrp e, the system 10 be used wth a standardi zed sensor

pl at f or m foyel Qmecrééwtédxut 11®\6 lrberrmOtmzn@thahélessestsmrlOl)O@}t ochée oonoect ed to
t he sensor-m)d e 13 n the form

of a cat h&1%F Jr]rﬁ?/mil ?ﬁcﬁ e 1[ r‘?‘ﬁ%ci’t '?@dpmg5@?‘7‘%{5?0”6%&“@6@%85? on and power

di stri but gmmé@oa consequence, the user may focus on devel opnent of the
sensor or transducer, rather than on t he mechani smto position, power
and/ or coMfAii cat Eonptamnlndheaysor %mv by aiseowgh patandartlized sensor

100541Addi f a'tfaﬂ‘?flf&ytheggﬁof}@é 12&%31?%%1 seh E ll(l)rGE lf;ﬁr%}keﬁ dt(g){h%%%issﬁff’gﬁ er 102

prevents sensor or a use

wi t hout usedofe I t(hentemcerm@(:é“hmpwﬂoem Ih&lﬂr@Wf&] tp¢ Qﬁﬁ&ﬁa@ﬁe&dﬂ%ﬁﬁel a y
har dwar e Conponent and/ or a software conponent. Mre typically, the |ockout
process witatdsetangaidied desdsfegrdag %W\hﬁ%ﬁ@“%@%ﬁéﬁﬁfﬂ utglicH\ses a password or

encrypti OQOHSEE'@EDICQQKQngr fSH%QJnedeQE oBﬁi%Mfa&It %‘§f—§1591f O, tﬁ%s&%%} ?gﬂqé S_pECI fic

| ocations prior to regulatory approva as explained in greater detail

bel ow. 10088 binrth¢ ieshanegaradpositive, bm&kromi/qmommwmwbb tleorfisqgur ed so as to
perm t relative to a patient.

[0054] Additionally, the system 100 may feature a lockout process that prevents
a sensor or a program from being used with the pump controller 102 without use of
the interface module. The lockout process may include a hardware component and/or
a software component. More typically, the lockout process will be in the form of a
software component, such as a password or encryption. The lockout may enable or
prevent use of the system in specific locations prior to regulatory approval, as
explained in greater detail below.

[0055] In this regard, the lockout process may be configured so as to permit
different levels of access. For instance, at a first level, the system 100 may deny any
operational privileges to the system 100. At a second level, the system 100 may
permit the system 100 to be used for investigational use only. Finally, at a third level,
the system 100 may permit use of the system 100 once regulatory approval has been
obtained.

[0056] It will also be recognized that while Figs. 1-4 represent an embodiment of
a therapy management development platform according to the present disclosure,
other alternative embodiments are possible. Exemplary additional embodiments are

illustrated in Figs. 5-7.
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ot her aspects of the punp controller, such as the inte power supply of
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separation of t processin o]

embodi nen Cb’ft‘“ﬁ aléké?mp%g‘fod]?a{g‘swsg%q @S “63 a@ﬁﬁgﬁ’ea”d E%(F)m ffnoCF’IS of the
system aggusih hmlrﬁ%cﬁlﬁéﬁidé RReealifeabl yenesst ty spstabl i shing boundari es
bet ween the subsystem; of the system 100581Referring then to Figs. 5 and

6, : tdvvl | 0058] reccBgffﬁrrzegltlxehé@ Fgst handapyt e hbgyeresrizaeihal DPsBAY syst em 300
i ncl udes a ]
i ig &a?n?ﬁ rgélﬁ%?sﬁém%ﬂ 1&?1?({6{5%%%5%})%&{%% Agf%z angyaesgnsor 306.

The punp e |n ace comruni cate with each
other, as ndi@iulemf)éll mices faser Jopdullle paddh @lﬁdotlﬁe%@mﬂ@lne BOGacd GRDAEAN4

ment i oned above, the punp controller 30 and nter ace nodul e 304 may
be di sposé@lmﬁwnrﬁﬁﬁn‘t“é‘éieiql? ogheg; Oethﬁb‘lﬁ%t’ S§PAGORIY may be

conf i gur eg?dét@h ?ktrﬁl&ﬁfo(%ﬁ chﬁfesﬁa@rﬁQm?%htr@%r%i aRE SRk f.0c SURPRT t therapy

el enent s ternativel he housing 310 nay be configured to
sit on a so# ﬁmme dpobeds desked o s@mglt heuding«®l 0. 10GEOLBoE R 1 herygunp
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of the like. Alternatively, the housing 310 may be configured to sit on a surface, such
as desk top or the like.
[0060] Both the pump controller 302 and the module 304 may include a
processor and memory. In the instance of the pump controller 302, the processor 312
and the memory 314 are represented separately, while the processing and memory
capabilities of the module 304 are represented in the form of a module controller 316.
The memory may be in form of read-only memory (ROM) and random access
memory (RAM). The ROM may take many different forms, including erasable
programmable ROM (EPROM) and electrically erasable programmable ROM
(EEPROM).
[0061] The pump controller 302 may be coupled to a pump input/output (I/O)
interface 318. The pump /O interface 318 is configured to permit the pump
controller 302 to communicate with one or more pumps 320 associated with the pump
controller 302. The communication between the pump or pumps 320 and the
controller 302 may be carried out over a hardwired connection or wirelessly (through
the use of radio-frequency (RF) or infra-red (IR) transmitters and receivers, for

example).
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[0064] The module-sensor 1/O interface 324 may have at least one standardized

input port, at least one standardized output port and at least one standardized power
connection. The module-sensor I/O interface 324 is also coupled to the module
controller 316 and a power supply 326, which power supply 326 is also used by the
pump controller 302. In this fashion, the interface module 304 is capable of utilizing
elements typically associated with the pump controller 302 to reduce the overall
equipment requirements and costs of the module 304.

[0065] In addition, the module controller 316 may interface with the pump
controller 302 so as to communicate with the user 1/O interface 322 associated with
the pump controller 302. As such, the embodiment of Fig. 5 and 6 is able to leverage
the existing equipment of the pump controller 302, and reduce the costs of the module
304. Of course, the minimum requirements of the pump controller 302 are different
than those of the controller 102 in that the module 304 will need to access the user
interface 322 through the controller 302 as illustrated. It will be recognized that

according to a further alternative embodiment, the user /O interface 322 may be
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used in their nore tradi ro 00681As | rated, the system 400
i ncl udes trhelupasnd4c it arell Used 14021 nidre tadidiohd rdB4 and a sensor 406. As noted

above, th ule 404 resides in nmeppry 408 associated with the punp
control | eﬁ”&t{)@, anth i ‘Stﬁﬂg%ﬂﬁﬁtﬂ G %e‘%blﬁ‘g%setggBPmﬁfénté%lgéép%T‘gﬁ with the
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acqui si ti dRdwbtoRiatddevise isonmioenantepdlemd dbpgrable wpdid predesstreti&py

rmnagenentassro%%Tteidnxgitml}ehmgngrlﬁ/%guﬁe memory 408 may also include a development
tool kit 412 for use with the module 404 to program the module to carry out the data
acquisition with the sensor 406 and potentially a modified therapy management
routine with a pump 414.
[0069] To permit the pump controller 402 to be used to program the module 404
through the use of the tool kit 412, it may also be required that the user I/O interface
416 be configured differently than the user I/O interfaces of the embodiments of Figs.

1 and 5. Similarly, if the /O interface 418 is to be used to supply power to the sensor
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operation of an associated pump in an infusion therapy. As will be detailed below,

other platforms may also be provided that are useful, for example, with renal therapy

or inhalation therapy.

[0072] As will be recognized, these platforms may have a plurality of levels of

functionality relative to the medical device (e.g., pump controller and pump) that

permits the platforms to be used in bench testing, in animal testing or trials, and in

clinical (or human) testing or trials. However, it will also be recognized that typically

bench testing and animal trials precede clinical trials, and that even within the scope

of chinical trnals, different phases may be passed through sequentially in the process of

obtaining approval for the device or system. Moreover, it is believed that control of

the use of the platform to ensure that the testing or trials proceed in the required

fashion to obtain approval is important.
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pl atform mtting further testing to occur. This indication may be

provi ded bytadvepewey apemnpudror byte af parapy provikédig thapassogieatthon with t he
devel oper (e.g.,. an institutional reyiew board), ar by th .

Gover nent TiitiEBeHOANT bRt DLt ee ENs Bricd o2Bsbh B A%KaK e ter
t he appr oyalhe fRdcheli dedFdTiadcaYaltdbeicPar dayatiBat peRtif Ok Siraccess to the
platform and thus need not be a party separate and a|loart fromthe party

t hat cont fwicsondveésprlylityhe ysingtekegprimsensors or control algorithms) prior to

modification using the platform, and a second functionality after modification using
the platform (capability of using additional or different sensors and/or control
algorithms). Whilst the medical device itself may, of course, be used to provide
beneficial therapy to a patient, the claimed methods are performed without providing

any therapeutic benefit to a human or animal; ie the claimed methods are non-

_17 -



[0077]1f no approval to advance to the next |evel of access has been

recei ved, the nethod 500 renmains at block 506. If approval is received,

t hen t he WOt2RWd128@28 proceeds to bl ock 508, wherein the B&aI{UB2€I0M48¢403 | | ng
access to the platformsets the platformto an increased | evel of access to
the functionality of the platformin response to the receipt of the

i ndi cat i oH'“EHPHipr oval ﬁhenﬁgfm@&awﬁwé? ay np B PG Y YL CARYCTHPEBIEE Y been
usef ul oniy. QL o@%ﬁ'\_ﬁﬁ]&}\%%Bhi'ﬂ_gzl;q@Yhm%{i%eBhﬁetk&}é%lre Rin-ageras nodified so as
to be useful for animal studies. In addition, the party controlling access
to the pl 8076t m mdye sethal dlishonemticher gel¢a. o, whereer thaipartanount  of
currency or value per |evel of acces a rding to the |evel. of access of
Che. it 1 vl e eeraniormey BEOGEaks BEEShRrafe: i i Nnefe, “or
after therdchrcll Nai€ARAGhd Yele v RfopRCIERTScei e dSBhrovIN® (FH&L@REh nehange may
vary according to the level of access permtted, or may be a set amount for
each i ncr ehseeisioltey Bincodnagitelsbe plroorsaBemdag fusthgr Fishgg tooodsiiockhi506, a
determ nation .may be made .if, the approval process is.conplete . For exanple,
'ty e WRCRPRmE OB bR BSRPRRRUE R S6EF er M EETELS Frishe ved s
approval tethna Keteldpee (e diicakti@eyhg eeviSuebardppi @vahe Woul d i ndi cate that
restricted use of the platform as controlled by the party controlling
access, i Sovanpreakindependgiiprgangiatiepmicaied apeie. e Wi "5B6T- Wl d cont i nue

to bl ock i , -qgivﬁ I i rket ed.
Al ternati \%é%?vy\?ﬁ%%rré;%%%gnmu }gﬁrg %%2 {W %B? é&gfog%%tcg%éé @t%%%ﬁlﬂ{snaﬁ%% e above,
t he net hode&D®tivay phagistparat end hewrsframdbe parpathnoronoblstaestss ngtheequi red for
event ual alogfr oval of the sensor and/or therapy nmanagenent algorithm The
met hod 508'%&°58' may provide a nore consistent devel opnent process, with a

system haY(i(ﬁ'Ql uni O YA Al tadvaEHEL B8he nd & IBENRE200s DB &S the
manuf acturer to | everage the innovation of a | arge nunber of users of the

above- desthdithetod y8t emdfiny atibwkséns of eppacdd orre¢dneadaen fenageéwddtOal gori t hns

(9,00 Uoeiat BT SELAESL. S fPITERS S BT L "

nmanuf act upRifolf té B idcdaRRPfeva oFhadkseio Bt andabeizeds ey plemringh sensor and/ or
al gorithm devel opnent, |owering the |evel of know edgﬁe required by the

i nnovat or &espensetie thetreepiunfahaimdicopert af irpoved. Forexpmniet actasiosn thatdgdi prrent |
such as the,_| an itrol l.er. in th i S | bed, above.
Furthor,  (Rre B R (Pl R Bl RO T P

i nnovat or so hotoRy BeR@Sd yirE\seudidsei kh ddahiovathic@agy tontr@Elikehecebdtotthat use of
t he system provi ded by the manufacturer should permt the manufacturer to
nor e easi PIAUOHD dgfyatch? WO M eV ERCi (Bs 2iCRT NEAHEIUA bGUEIENRAYODYIHRY | i ne and
manuf act ug | (o] T O0801A. £ T 1.0 s ! ion (and
hence theqéﬁlreg%fpjac%:ﬁ(gﬁ%%%{)dfl&éﬁ ﬁﬁﬂ% é/%g%f;&?r%sﬁggke&é rlét%\,/&hﬁ%ﬁ%ﬁfgegﬁgy{?%rm may
be found ksseticdbefode, bl thelshmwitinte, beafappheticatechsed foom dfhecdsonegai Tige

di scussion as well as the di scl(?.sure rgl aﬁ?}i ve 1o Figs. 9-1i, that the

progr anmi ABONCE HE 5 ALY BFIREYITRVDIMFCthE! peouRermtisg: g maY Ruider of
separat e de¥iLsESr MchRhAeR8R S [ SeRcidhe enbodi ments of Figs. 1-6).
Moreover, the programm ng may include software, and it may include firmare
as wel | . FfY78her, Behee petogiantaibheskndlp, bdetermiditidrenenbe pradgrfdhen ng

| anguages, each in accordance with th evice that .will . ex t he

bt 001 atm AR BT Na5EH AT € RERTG by TaT e bgra A SRR ver | e
pProgranm ng 88 o 8pRbOAGEL A, wRRIpBRlvaPl Ritkedhe BeREF dRidteBuckt c. However,
it is possible (for exanple, in regard to the enbodinent of Fig. 7) that

t he progr apifory vofuld heliqalathioestriggy ushoothe elativen prsognipiechlyy &f partsi ngl e
devi ce or 2SS sin si ngl ro i n 1Turni ng now
to Fi gs. SOHRTRS Bt 1 et o A RN, R I B Re BB & on ot
for exanpkentitueo sk M hO:réin@me hdw tdnadi @id/@fcotemell @pientard matkgedof t he
system 100, for exanple, in a healthcare setting with a patient. Fig. 10

i |1 ustrat édtefévelyethgtndhr by otldactaystodieckododur i ng t he testing and

devel opre I 079 aseAs%?erﬂ?'avé,?lﬁ’aeﬁteﬁ’gg"b@%%éf'f%]ﬁta%f tht €8hidHgi-a0ch gevel opment
may be pertorned using the system1 6 Fig Il 1Tlustrates the operation of
t he syst emstif@reqandd far eparthzleapbaval dfeh¢ exmsdn dnd/dr thecgnf mguagentehe cont r ol
programm ng that will be executed during either the testing and devel opnent
phase or the system 100 during normal commercial use.

- 18 -



100821StartingFig. 9, a process of operation 600 (which, as nentioned
above, may be reflected in the progranm ng of the system 100) begins at

bl ock 602V0A01IMI26@R 602, the system 100 receives a passROTAS2EA0B448% | on key
or the like that permts the systemto provide a level of access to permt

bench tria o] I n rtain instances, the system 100 may receive the
passwor d, (%ﬁ%?VBtﬁ\h” RPQ$§iﬁ%)mFK8“%f‘%h@obdFWPS%Ft PHELURTECHP: t he
system 10Qyi QSﬁté%@Bd\l H§E@1@&%§’uathiﬂye By Mhd ARy %»’50@%@@ }yc‘?mqthﬁc password,
encryption key or the |7 ke after havi ng been used in normal comercial use
Wi t hout t hearmé@turnrgtoaﬂw@wbd: opeerionagpeetes nofnbehel @;&ctaé‘nm&@mhaw ng been
used prevkgusl n st encr i key or

t
the Iike Mg B&d %Sé‘a“t‘%‘“ ‘b’“’ﬁ‘a%“&é‘“?ﬁag}Pég‘éfdpé{fm‘a‘éégE%‘“gf Sogtl)s fod 60 't hat  had

previ ousl meﬁ@@ nus@ehctilerds eirhihercentqhipveht. af raGaeas h@h8d so@ppal trials).
100831l n fact, it is |nportant to note, as reflected in the discussion

above, thacTphEnosaierpp leyerageshe ﬁm'@nm%irofélysmémnfm@re(in de forinnet asieleof the
systen110 r r.an tr| exanpl e,
does ot radiRFRERURHE: Sl FREIREH QDA B E0L Fiehtd Peden8h 2

passwor d O(Ihok/&yi 6@&@&‘5@69@!&@@@@1@5 bﬁt&ﬁktr@fstu&ﬁzﬁﬂ&ﬁadz@ﬂbnbﬁﬂf& trials.
Simlarly, a particular instance of the system 100 may receive a password
permtti n@%’é‘@é&?&%ﬁ%‘ﬁ@%rﬁé‘?‘ﬂ %@Flpﬂl@ﬁ%‘ﬁj PHOWesnEP el B dlhe ¢mbediments even

human use deirdol @ kLR < 8RRA%AR M dnd SRS degmbewaww&aggmg received
t he passwords for nch or an| trials It 1's not Ired that
each i nst damc@nofatoeo sys¢ eawi i@ﬁ)vnekmsmanvdtyonbe) useadt, fiothat estdfnge and

devel opment at eac access, of t hat each instance be used for

testing andS'@B\EYd ﬁ{e‘m&ﬁwfw EHTHIRRRId RN BANHATIRE IO MOFeaSHbcess 600

iIlustrat @ﬂe%r@te"_thgmn%x hifork GR6 8RENEAL NG r8duc hﬁe RECHLANR NG OhrRBsskeSt ance
of a system 100 with the greatest degree of flexibility, pefmtting it to

be used i d0@]Ql naﬁhéﬁﬂ@fﬂhﬁﬁdKSHdﬁheﬂmfﬁbﬁnﬁhdh@nnﬁth@BWMUnmg)ué@e
However , recogn

process 6(5%6r?1‘%?’ m%nagg?ﬁef“t JE%RIDGB{]@S ﬁﬁ“ Hlf?' gng ‘énddf‘ 33) (ﬂé\‘ﬂ %‘?)t h\?\:hl l e

t hat inst a.p@%m@fedt Remays t@BolR0d k@B S:s Wict ik thd dig:] @@1@@@ 1@fvelibiFses, 9-
di scl osure. For exanple, certain instances of the system 100 nay i ncl ude
the funct ilén@pi g prasrammmeo iZhelpHpraMay nlse (sprogiamntingaing pihbgrcal

foran S, OF o Shra b€ A MBIl IS QOCRS RlhchNT YRS A9, IR RS R O

human tri a rla S an anlna %rla in each of

t hese ex ammgtmmmﬂi@msy stcrmek00whsce, std It |m£@hﬁg[1mﬁlwiue a€ h@ﬂ‘ig @letﬁtalwﬂﬂﬂ
different |evels of access to functlonallty based on the passmord key,
etc. receiPRATBPIRHBA%PE M IEEHL Progry B 438 25PETph S 26500 0150 208!

100851( Tonptd Md&t{gmvﬁ %x@&s?%e%%mmﬁn o g"%ga&ég‘%eve &%be used for bench

testing. In regar W aspect's of tes opnent represented by
bl ock 604pnnﬂpnmm@§sAﬁﬂmghmdéeﬁﬂhcpnkgmnmdgmhmyb&mvpmhmﬂssmgﬁe of Fig. 10.

Mor eover, |n|ttd k 7q2 the roces&) 8. gg/ rannlnglconflguratlon)
is illust 5§ ﬂﬂmﬁﬁ LB et RMEYFn LiHROSPS e of " Feegrd toghe whi ch
begi ns W thbbhgn et eriy nahhone Qiogtfahﬁmhﬁ:vcﬁhh@ aﬁ@ﬁﬁﬁﬁ%%o@wﬁ 802.
Consequent |y, the discussion continues mnt | ock 802 of the process SQOO

programming of a single device or processor using a single programming language.

[0081] Turning now to Figs. 9-11 in detail, Fig. 9 provides a overview of the

operation of, for example, the system 100 from initiation of development to use of the

system 100, for example, in a healthcare setting with a patient. Fig. 10 illustrates the

operation of the system 100 during the testing and development phase, wherein

repeated iterations of testing and development may be performed using the system

100. Fig 11 illustrates the operation of the system 100, and in particular the toolkit, to

configure the control programming that will be executed during either the testing and

development phase or the system 100 during normal commercial use.
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100861As noted before, the |l evel of access nmay be associated with certain
| ockouts. That is, the system 100 may i nclude certain | evels of

functi onaVP291/138E25nay not be avail abl e during all phas@&€TaiS2¢18830405

devel opment process. By administering the | evel of access (associated with

t he key or &)asswo rd),. the manuf act urer (or its devel opment partner
responsi bIl@0§%by acﬁﬁrﬁi‘%f‘r“&t"i"ghﬁ@f )»t‘Né‘OR"eg%”@P”ﬁta%‘kw )‘Clbalﬁmﬁﬂ%%ede a

system 10%&94/5 tlna pskaerabl ﬁt ChAnREdl dnd & ﬁe‘iﬁaq Lo S I el g@;m rg and/ or

har dwar e) whi | reventing t Funct 1 onal 1ty from Bei g use
regul at or yxta\mm\cﬁm t}hasstmotl()@etcebeaem;mbixmrdedxcrvlﬂesmsr hethprigeitlse oper ati on
of the system1 at ck82|ndtermn|nmrhglevel of access will vary

0
accor di ng PFG"Hh Cﬁésttﬂf‘éo BVt Ieks] Oof GaSHsHRF N URGCPACEE- Wt h t he

di fferent bevglissiffcc@tGesstent 0o ;%Xyﬁlmlcﬁwe thhgass¥sie M IO BV RRYIE @eSeri es
of passwords stored in an internal nmenory, one or nore of ﬁ/e passwor ds

associ at edt Wietpoirg oﬁawu&xmuaer of téveym@ﬁ 1§@célsstwfl'lhetamsh}msﬂstfmedéimw by the
system 100 ma er nal st ored passwords

P et L U RIS G R T R A SRR T S 8 ot

level . Al teemnadéivelsy withoRUDLit&tiRE M@t ey @ah R hiRBtskeYhdB¥tchel dsied ido
determne if access should be permtted, and if so, at what |evel.

100881 Oncdeeihiissdpaeyipesdn Betidrahdiaestanche tm@@é‘g@rdswrmm&m@g thedifsl ock
804, wher g, d}ﬁ% Eoeéﬂa 99 %%féﬁ@‘f“&% dde € stte?H fbo%%%ﬁ%gapr% L J,0 be
accor e

i npl ement e ve acc erm e juar ds need
to be |nplueffemtauffatenaepalrctﬂacuisa(eslzemei’nabfnaw)cess t hen the process 800
conti nues rocess 800 continues to block

é(kgloc 1 f not, thentheg
808. 10089 not et %%d(/’é ImpREY 1@ BPlE il EctChiy e dISPYssioRabpYs. i thg ockout s
relative tg.4he atgas:ﬁau@ﬂ%kgtw 196 (I@em@éﬁ&emtﬂrg%s@ém '1@6@8& nﬁ%ﬁi&d% access.

As an exanple of this type of safeguard, the system1 permt only
vi rtual (phwpbd)rogﬂ:}c@zr aginth! gens dor) exdatpée, dockakc r¢€p1i1behal$leﬁpam¢1hart he cont r ol
programin limtatio

A O R
libraries pehcH wakt iStRfarly, ial fai@iarhtancc 3¢ aRr Ghwg t® hherd-aveh of access
perniitted. 100901However, the safeguards may al so cone in the form of
war ni ngs eessword permitting access to the functionality for human clinical trials or even
human use (within a particular geographic location) without having received the
passwords for bench or animal trials. Thus, it is not required that each instance of the
system 100 necessarily be used for testing and development at each level of access, or
that each instance be used for testing and development prior to human use.
[0084] Further, the process 600 illustrated in Fig. 9 is representative of the
programming of an instance of a system 100 with the greatest degree of flexibility,
permitting it to be used in all manner of trials and in normal commercial human use.
However, 1t will be recognized that one or more of the blocks of the process 600 may
be omitted in certain instances of the system 100, while that instance of the system
100 remains within the scope of this disclosure. For example, certain instances of the
system 100 may include the functionality for bench and animal trials (but not human
clinical trials or use), while other instances of the system 100 may be used for human
trials (but not bench trials and animal trials). However, in each of these examples, the

system 100 is still programmed to change between different levels of access to

functionality based on the password, key, etc. received by the system 100.
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functional limtations that are inplenented at higher |evels of access,
because human clinical trials or human use is involved. As an exanpl e of

t hi s typewof2omafegaard, a warni ng nessage may be di spl apPet/yseé10/03d4035
initiation of the punp, or certain ranges of punp operation, which were
ber L ed h 10, RERGDLLANS REL AN TRL SLALRY 80 o B GoRr AL EE B, ] 0CK! O
control srgnals t hat edet d at' FoF" t he punp

at that | esehgofn agmelse rh&&ﬁ&l&ﬁbuasrﬁrgueﬂtdwe opment&aﬁzegaﬁécdrsy rmayk s@pr esent
not only the prevention of certain actions or the linitation of certain
funct i onallf PSPeessi Ot Eerpsgud Pere it the Rerceee Y0 il 1acts dierepecrt Ben. Furt her,

the saf egll’:» ARy C{#ro@c@g V()(b ﬂ%éraﬁqmﬁggﬁrg?yﬁr&t% Es 1qlp§rdt%r2rrlseguel s of

access, greater reedons at~t eve access, t the
system 10@emlyn tirgtreads Bojposk ggi Batlech bégmd atth dmsrlemnmﬂnunioh io6 fel remr on the

hi gher Iev | s of 'ss. .as. wel | 009211t wll be reco d that the
deter mi natt 8y 1Lt dgUar c?sonar—%reréq&rfr %au&ﬁlanrﬂ%“wré&r%l%% B he
saf eguar dg;@tsddmcks 804, 806 is not limted to the particular position

within the process 800 illustrated in Fig. 11. For exanple, the safeguards
may be i nd@@%ﬁbr at e ratedbdfarethedtvagel aqcrettsrrea}plvmseecsats@@rthapertancheck agai nst

t he progr dinr onse to,user sel

505- 514y ARSI §° stohah GEE PR RN ST eErds L AP AT G BaPET o be

i ncor por atedbandiiablctdaghg all @E&Hc@@f@ﬂéld@ﬂelmh@nttﬂﬂ@ce@f Oy admidgeriythoper ate in
parallel as a Process in the background |l e the actions of blocks 808-814

oper at e i feviche! rcerrega@ewatedr‘atlh@r ghanpdspveisy | the manefacture (aicts ons of bl ocks

B08-B14. sy oL NGk A LINBhIYEe o i RGHLODS) Ok Bl §GkS, 4. 506 may occur
. B Ratop e ke TSI

as each user onis recerved He Sys 10, 814.
100931010@&@& sa\fse@rua@(ds/;th|cf)naamtablhamet1beﬁnyi(lmcarrrpurf@tr@@amtmbg ock 806, the
process 800 continues to bl ocks 8 VWail e a particul ar arrangenent of
the bl ocksndOB s N aRas BEaF el I%{%éafurleroqa i SePdRs ISP i cuss] on, it

wll be re %%9&6%@% khgrmkh%t§gq%ggg?@hmgrder of actions represented by

bl ocks 808-814 r's re y for ease of exposition, not by way of limtation
on the di $¢0&$ur e Thempeicme cpsraas of He sgsise MIOtan bidek 862 tedettmaningnhand

i ncor ora of saf equards as,.bl oc 6 The bIo ks 812, 814 may
b scee. bIoeke RS BH0 PRl Sy hneaar oot REsB08s 1 2Ry Bocur n

paral | el (&@€he Qiffbrent fdv@is Haccddht Ro0k@8TH1Qkhd f18tchl Maﬁﬂﬁﬁe BikfieOGCUrring
in accordance with the receipt by the system 100 of inputs fromthe user.

100941At pheeler&ogored hearsr)ﬂsetre«ﬁml@morm@m @esoreloé thegusswirtihasnaaied m)r e

(typicall lu her

refer encex‘i % {‘C% %Q’% Ofd?“(s.)s %& ‘het q OEE ’Vé?dgﬁyﬁﬁ%ﬁﬁ%m gﬁg%‘%’ é‘?%f’. aI
therapy ceetcbmbm@tr gar drens th@ﬁld}nﬁ@h& seedbsplvay®do ge@phineatHeyhek 6r Adte user on
an out put device. The user nay express his or her selection of particular

i tens froffedieshavét bpperopiddonad ﬁyor%grjrar gela Kb Aordbt-ReYaty nput
L L N X R B S L )
800 proceedst teocibl ock 812.
[0088] Once this has been determined, the process 800 continues to block 804,
where the system 100 determines if certain safeguards need to be implemented
according to the level of access permitted. If safeguards need to be implemented at a
particular level of access, then the process 800 continues to block 806. If not, then the
process 800 continues to block 808.
[0089] As noted above, these safeguards may be in the form of lockouts relative
to the functionality of the system 100 at lower levels of access. As an example of this
type of safeguard, the system 100 may permit only virtual (physiological and sensor)

data models to be used with the control programming during bench trials. As another



100951Sim |l ar to bl ocks 808, 810, the actions of blocks 812, 814 involve
provi ding one of nore (again, typically a plurality) of sensor options and
recei vi ngve 208é12062put rel ati ve to the desired options PETRAB20160H4PDr at ed
into the progranmm ng of the system 100. Wth reference to Fig. 4, the
options n?y i nclude a erallty of sensor paraneter ogﬁlons as mell as a
pl ural i t yBrtadgpd ?Sﬁé% P9 PREPPRPTBPEF 8FESS e aigiorivally Adhs Wolkpress hi's

or her selectiQni0fibRALL biCthalors! £iiGs fEOMEbRIL DO ALYV RBSPY toggling a
check box ofr other input representation using an input device a nouse,

styl us andepaded.etc.). The systen1100 will receive the user input at bl ock
814, and hﬂ@ Froﬁ?%F 800 eed% to block 816. h ?096 \t bl ock 816, the
system 108744 §§fot S HEY %%HﬁWEPEd hi%sMdt ‘YeP&ePecti on of the
control angcs6RdWmiRbhOms: &@nmaréqieme@n@lugw neoa§ of §d&%§b 8scadi SRl opti ons,
if provided). The system 100 nay determine if the selection process is

conpl et e byméétteﬂlmonhn@am ﬂseazs pratrof ¥ eslu | Aeer ani axponp lcheishiséwre ofecicved. 4rom t he

user via an_i.n eV|ce m 100 ma rg a button
wtnin o SPabRF e GRS o B SRR e ISR PLAT ol e bifPeBR g

moni tor), pwﬂﬂp@)bcxfahﬁn usigth maye mﬁtitml@tneg%bﬁc}atmmlsru@uhnﬁﬂ\mge £€. 9., nouse)
so as to send an input to the system 100 that the user has conpleted his or

her sel ectiobiyted Ayttdogkang sratip! sigpds Bt yschapradeternine ereshmafangephysi cal

input (e. g, Vel connected to the system 100, and which is
used to p?%Vngagﬁgfﬁ&ﬁ@ e(ﬂq%é%i stem 100 that the user has conpleted the

process. p¥94] sti Klonfagutinéy, thad sta&rgaaﬁdsv:my ithesay adteomlL 0@ preyendeh ef m ne t hat

t he user has.conFIete the rocess wh n the s%?teg%}oo has recelved t he
user's i npeifalp agrws onthstl iy 8“§6I@EPPBﬂ” but e ERWFAPSt AR/ or  sensor

opti ons. cé&‘%@Q&Q[u%%@%%ﬁ’cfﬁ%%@/s%%&és éhgg%tl&ﬁ Iy liife AMSE&IAOR

determnes that the user has not conpfeted e selection process at bl ock
816, the ﬁﬁdeessk8ﬂ©Ofeﬂnehgmmcﬁbﬁ@dkw8®88awmbenﬁatkvekyﬁa¢msihet®ysten1100

det erm nes has conpl et .S or er sel.ecti t he process
500" pr oc St dUB RGeS T ReGoRRAE BTl Mierist Sy SnPiBisbbyi bwe tne
progr amm pgeRSIQ0RkEk @ecordi ng to the user inputs received at bl ocks 812,

814 to determne if the progranming is to be checked prior to returning to
the proces®9200. [trwillhe rpeqgizaehthal thaodgamemsioretsafedverdstanerqarsedss! pr oceeds

to bl ock %O eciqﬂortangx 8Ftth§ saf@%‘aqu étfb.}%cég 8@5 O@% 1S ngtl ?nsllt%]a?to tHeeg% ! qﬁbe check,

the process r rns anges

repr esent psdabi Bhin tnaptdcewm) mwnrawtd 1le$gQ|]&y,FoE benpiloghamfe@prdiot need to
be checked prigor to returning to the process 700; alternatlvely, if a
conpl et el PagivEARGaERRIACEAL # BICTafage i thermreress Hebas 36hekeagainsichecki ng may be

requi red. 10099344, LK) A2B:poh e et STAG (Y beskos i progr ami ng

assenbl ed,
Altematlvely, the determination whether safeguards are to be incorporated and/or

their incorporation into the programming may operate in parallel as a process in the
background while the actions of blocks 808-814 operate in the foreground, rather than
in series with the actions of blocks 808-814. As a further alternative, the actions of
blocks 804, 806 may occur as each user selection is received by the system 100 at
blocks 810, 814

[0093] Once the safeguards, if any, have been incorporated at block 806, the
process 800 continues to blocks 808-814. While a particular arrangement of the
blocks 808-814 has been selected for illustration and discussion, it will be recognized
that the sequential order of actions represented by blocks 808-814 is merely for ease
of exposition, not by way of limitation on the disclosure herein, as was the case with

the determination and incorporation of safeguards as blocks 804, 806. The blocks



exanple, for any errors that will prevent a processor from operating
according to or executing the programm ng during testing. As with the

saf eguar MOPEEII8REd above, the position of the determ RETIUSRAVIAHIMBS whet her
the programis relatively error-free (or error-prone) does not necessary
have to ogrum|lmdyec@gasiocRt 86% 810 iMBIl Glitdnted, 8r beRE &8, B b okbawchart  of
Fig. 11. As will be recognized, the action of checking the program for
errors fofn @X%ﬂ?ﬂ)l%e %yﬂﬁcéhr‘mﬂwré@{r%ﬂm%bbﬁﬁ5?110c Ré&4 aequiriaimsinof bl ocks 808-
814. Howe 8 ave been pl aced at
the end ot PHFY SR R R B0 BT R BB To R g. 10, the
process 7(i@94py pArobRed SOB, tblz@jaskenméo pwheieitinc idewsyisihen e may configure
t he remai nder of the system 100 after the conpletion of the programi ng

conf i gur atYRAIbhaP uEE T Hdberapy ptsuR fézhscrzwdé&%\fm*fémﬁﬁéer@fjéq % 100 may
upload th AN, ; rocessor
as part o? t?%]g‘g[gonflﬁlrng{u?g% glg ﬁthoq ggeéﬂtémq%%%py Em%ﬁ@?%ﬁ% ﬁ@%agstem 100
rnay acti vatieploged szmphlsﬂnsmrthe nmms aaoogudileged. oTltdLe;epmgleamtmsﬁgs opl oaded
to the cotroller r seagﬁg EIP ensor |n§gjt édet rc\%geif t he
sensor, et¢.sc eﬁ“?ﬁi?‘é %dﬁ't‘c FHES LB 6 Re Y PRYEP SRR he'“WhePhel or not
it is neC@ﬁéﬂ{nﬁuﬁl‘é pREQM R L&QW%[n ﬂhﬁuttd?:@lo%?@s% nhdRE &k N18s ARMRIA, SRP! Y
associated with the system 10 er actions may be taken by the system
100 at thilse poiam 10@wpll egvare ﬂfstccmmuwﬂ%@pﬂq oY, et ihe@rocckeS®l wresstls of t he
system 10%5@&%) ng to certain proprietary or standardi zed protocols. WO
2010/ 1206 010/ 030405 [0010110nce the system 100 has been confi gured
at bl ock @45s] t heSteisdrithglovRy SOR G0, tAt abilods lof BRBks $12, Bhe iispsteem 100

determ nes at block 706 that the testing is ongoing, then the process 700
cont i nues Py drberse 7T (7900 Whie et heluEdY)ethsewint PRIIasERd rggipnassoci at ed
therewith ata from
t he senso‘rl?egc UN gneqotﬂ{&ﬁe&ggélé@rongg F%ﬂ@o F@%J gﬁj ﬁ’%%r&%}#nﬁﬁltﬁ?gm 100
determ neshetsbrabmtlt@@ tVésh rafgrehs mml@t&obptﬁohemaphmmﬁsdﬁmah@ﬁo@r oceeds to
bl ock 712. 1001021At bl ock 712 t he system 100 ?rm nes if th % user only
wi shes t oSHERPSIBHSHYAIFP 2hHS! @ﬁﬁy%}&éo SERangaa fiCHpRORERS ol Ne For
exanpl e, Lhensysly Lo IR IRY of AREALMCNEN bf p AL M SRS tH@a@% has been
made, if no new program has been upl oaded to the controll gy detecting
that the sptmmlbyhaglmgeimfdelcbmpbte@handputecmamnemlonmsmgensmsttelmtwo.

Alternatively, the us ni ut, devi ce that. provi des an
Mput | ndl G USSR oer e bl G gniepb! APERH G fiebtssRUGE. “and e
system 109o@ﬁxm%‘h@rﬂ%;ﬂ%oés@@bO%Fﬂcﬁedsh@b&@R%% is to be changed upon receipt
of that input. If only a sensor change has been nade, then the process 700
may ret ur 00061 t he At blvick Gl ah systdah dOR dFteuminggd the mmﬁ@y@ﬁ@lﬁfd biesri ng may
100 may. clrerid v agrdahe AT S Mrellna i@ R HLE b changes

to the sedptinsaiigrdigedpr 0Q¢ @yﬁﬂnﬁlg()@fnabhetcﬁyﬁwkemhé@&ectw’n prosdss ishe
programm ng. As was the case at block 712, the system 100 may nonitor the
progr ammi ﬁ@“B}PfGtWed%ﬁt”FIBE Het PastighlaTHaP e dyih Bedri T6peTetd kipie taS/4teB a0 to t he

sensor t0;flat §LMANG:d by dﬂﬁlﬁt‘i@@%&&%@? nfy di ih% %Pat ﬁ:t%o*&ewl%ﬂ%rﬁ{ﬂﬂl&g and t he

sensor hav een change ternative may mani te an input
devi ce andseﬁ*lm&eﬁg&stoamnm&mmw depetrcmvn;e(e gcm()mmmgvmdx thheseraagt pt  of i nput

fromthelngut devi ce, t th user S m)dlfl(gdthetpggranm ng, or t he
progr ammi HY P Ha agé‘ﬁ% e“F‘f $9; mf’ﬁﬁé? Pt GOSN B RHY OrBE B 6YB1 ock 702;

i f not thePiRCRSShal COmPRYed 18] BF Rerk@let fihsPTAAGESSivE90the button may be in
the form of a physical input (e.g., push button) that is connected to the system 100,
and which is used to provide an input to the system 100 that the user has completed
the process. As a still further alternative, the system 100 may determine that the user
has completed the process when the system 100 has received the user’s input

representative of the selection of the therapy and/or sensor options.
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1001041Returning then to the process 600, and in particular the block 606,
the system 100 may determne if further regul atory approval has been

recei ved. WoPRE10626426m 100 rmay determ ne that regul at ory EEBHABGIN/0BEES not

been received if no new access has been received. Aternatively, the system

100 may determ ne that approval has been received if a new key or password
associ at ed"WH h alhégsyevall Vgrlcenrss s dscisst kg \w £9plgied s Selsgan at or y
approval ] LV T , Yedr€Cel Y. Or passwor d
oS00t at ed TR R B e Y R B, e

2010/ 120625#ETH/108200H D30 4051ht08&:053 Theppralies sr bAGckontisntepréwss ar t her
testing at glqck 10 mﬁtg the process of the testing at block 610 again
bei ng ref ISEEPERFCE tPﬁE”ﬁ@ gess 700 (and, potentially, the process 800).

Where the gyg)em QG 0ass 1esed spEei @usbhct Ot e dryahoRIBAbIAf the control
progranmm ng and sensor for bench trials (as it was according to this

enbodi mentagcaatingltodksis60RputBdekxjvetlhebwykt @im, 300 tndgterpassifdgid ckly t hr ough

certain actions iqgjgdgd m@yﬁ%n.the groce§§ %00. ForﬂﬁggggJe, based on the
resul ts of THE"BENCH ¢ %f%*wé? PHE UdeV "y hot PIHSK £0° refomfigird® t he
control p&@gé@mﬁkagﬁﬁ&1&B?mﬁ@ﬂﬁﬁbuﬁ@@&ﬂﬂ@@@@ypnjnﬁ@(ﬁMQMamLhﬁm%ySteﬁ1100
may performthe actions of blocks 702, 704 of the process 700 relatively

qui ckly, amprenelopy vessd indye Preokdbelparevgetudisredhd rogwss BPockor706.
1001061Ho Y rll’e @ﬁ?rrcrgﬁet éh%ﬂggs r%gr%yﬁeﬁt sgalli]é;]fg%{p%ggc&cﬁfog%glgég?lag&efl;] qur%'regﬁ | uded as

different Tevel's o ccess~are achi eve ough the
user nmay Moty vavieedinbecdBsikedpriohangeasnihe o iegdodeds Ve ape@griaming, the
system 100 may be required to execute parts of process 800 so as to

i ncor por are@MPléde ddhraysarael algarghpes g?wéﬁ%ﬁdn@e%@gwywﬂmdm s may

| ead the m 1 r ' : - egause new
opti ons ngyﬁﬁﬁ ing?&%gﬁqu’?ﬁ%g%% hggggﬁggﬁg%@%ﬁ£$§g¥§3§g%§§%?ﬁgb§€orated
by t he syskanplat fobkoy kr&06hat fwit tpherent epuwicessogirohepsyashe sedoodiogka yr out t he

actions of blocks 816-820 as well . 100%&71Cﬁc§ er,te tlng hgs been

conpl ot ed AT LIE B TPHAS ybelneitn Agdi Bel (L APl SUSEI4POW ock 612,
Upon receigpt p@ftida thui@anGhattincalto Whicller #6¢RSSahal rdhRelky &ld)frect(BE System
100 may deternmine that the process 600 nmay proceed to bl ock 616. 1001081At

bl ock 616 crpheranysdamnd0teasesardetvertaiop@iriif therpsagigdars sn ndidi ivsdocted
in the flowchart of Fig. 11. As will be recognized, the action of checking the
program, for errors for example, may occur in parallel with the actions of blocks 808-
814. However, for ease of explanation, blocks 818, 820 have been placed at the end
of the flowchart of Fig. 11.
[00100]  Returning now to Fig. 10, the process 700 may proceed to block 704,
wherein the system 100 may configure the remainder of the system 100 after the
completion of the programming configuration that occurred at block 702. For
example, the system 100 may upload the programming prepared at block 702 to the
memory of the processor as part of the configuration of the system 100. In addition,
the system 100 may activate certain sensor inputs according to the programming
uploaded to the controller, or may search the sensor inputs to determine if the sensor,
etc. 1s present. The system 100 may also determine whether or not it is necessary to
provide power to the sensor from the power supply associated with the system 100.
Other actions may be taken by the system 100 at this point to prepare for
communication between the elements of the system 100 according to certain

proprietary or standardized protocols.



bl ock 614 is appropriate for the geographic |ocation where the system 100
is located. That is, certain types of regulatory approval, in particular
that i nvoWvO20/BR0PENn clinical trials or human use, are BSHAISRI0HBEAT ed f or
a limted geographic region (which may or nmay not correspond to t he

geogr aphi ¢ I’E?I on assom ated with a single national _authority). As such, an
i nst ance $1018TkysOBRs to0YeipeY é)tol}h‘ébW"tflf?“évﬂéB%iﬂt"itE[ﬂ‘“érmédﬁ? ! ‘“%)F’éﬁramn ng
and Sensopelifa bigEk SHAMRLE, s 1 d&uph @t #%1dTRY00 A i @RRLAYEA. fOr human
clinical ii’al s even though”a system 100 with simlar prograffm ng and
sensor |Sga1mgruhmedaef;ma)wssé00 eorBunope. bl@kaé’é&u@tﬁmmeltc systymbennesessary for

certain types of access to b associ ated with correct hj | acement
SRS | i B e b i ot ey o T ol il
a particuljah fofY e sPfisoRGE@3Eng 1V¥R: 20784 a%@@%@eg«ewsmgéw@@o 1001091The

& ermination as to whether thé system| 00 is disposed in the proper
geogr aphi detcouiats dat tmayesbeg peohariered then e ﬁmfberl()@ﬁmmeﬂﬁ%tpémckvﬁﬁs For

ceer in v SURGRES" TS AT S b DGRk F Sl S G grbEm ¢

| ocation wWherse of N&s diR$ hialg alcBatR 1@ @EWen{@Ndohenme)IWhRE &ystdie 18y lagm 100 wi | |
be | ocat ed). “The system 100 nmay then check the input with i nformation

r egar di ngdttsenipe iy adensengraphhes hase ardden f a8 seviriegdmvlias heethe key or
passwor d I

et or m nat P SheanoTuaryoReh DG BRENRY B BRLALIER AR MCAMEIE e

i nsuf fi ci estbupled tctetsastomri@gu IAaffeﬁraywalyI the ik dri resy m@:mpslaqamnhbxyt de’& fre system

100 may include.or may be equip with gl.obal posi t| oni ng system ( GPS)
recei ver, RAMPEN Ay AU skcalve & @ﬂﬂ%%ﬁ o abicyanly dbe «Pstreticd 8¢ provi de
the posi t's@éi‘érﬁ‘god) QTR AR tﬁﬁ%iﬂt‘h@geﬁsﬁﬁxsacé%@%h%o%g upYs LR {LthhW th
sufficient” accuracy so as to permt the system 100 to determ ne the

geogr aphi mnuocbftqnbm mm@asg@mae iedi0BadTHecrsths perocd00)Omayy tchen teheck t he

informatio GPS r ver agai nst th er.m t geogr aphi c
oot on SouBR iR s AR HATREST st e S ERhn e Rk PP sb RaRR o TR Yoy oom
obt ai ned. 7ig. W I | be recogni zed that the use of a GPS receiver is sinply
one of a nunber of options that may be used to determine the | ocation of

t he syst ed010B] wi tSnmharly, avolook At (tlmsyus@rrymﬁgm@wetmemgs@he peppdesires0011111 t
wll also be &egho ni zeq] hat ﬁs ex%tﬁl ned aboyv.

n e syste 00 may
i ncl ude one' eel'e adéc At are 'hot Poch tﬁapmf"rly‘é‘]npéaqgl npﬂl% t he sane

geogr aphi @ydt@ﬁaoo Qﬁ* JusT%dﬂ}bgraﬁﬂdngt he vwgeogr aphchlbacall, o s@/fstememoal n

el enents of the system 100 nay be nore |rrportant to the determ nati on of
bl ock 616 NtayaRCBRErEPromgMNERA AHihe conthallar gpel the qonppfitien of shepapiemofO0 he
system 10 C tyl e | ocated
on a conp8 @Eqiﬁgy Oﬁ&téﬁ&g&p ;i/lhsel @g %bﬁgg%klef rgfat? 3’3§>§§“’§?‘ﬁ%wuﬂﬁg 114, punp
cont r ol | eserktOhaveedrsiochah@6d. aAternati el §,abeudtdhayhumtiheate ah e uk dedtd on of t he
punp 114, élg;% controller 110, .sensor 106 and interface 104 n% be of
greater (8P BECHHEIIYY bt dajeiuRe: peror¢ias hBedeeaPigy aRiEut fIRENIE fPUbosi ti on
of the copputenni4R &@FB&%E@P@&%?&%@mHﬁné Bﬁth%%%orlﬁhﬁl ﬁﬁ antdhﬁe present

di scl osure. Consequently, the syst be progranmed to determne the
geogr aphi setsoc alf s@rthopropesst’90 arayekeme it o df 7@21ef By sthe prob@@ 108lnady ve to t he
approval grtante rat her than determ ning the geographic |ocation of the
entire sySEBMIP8E PRt APY end, in the enmbodi nent where a GPS receiver is
associ at eqooyiotsp “R%uﬁbﬁ%tf@}ﬁ@n]@@hetﬁo&%é 0L dﬁahen Ey%ts@m 10Q1dR gdet gem ne the

geographi c | ocati on of the system 100, the GPS receiver may be associ at ed
(by system 100 may determine it further reoulalory approval has been received. The

system 100 may determine that regulatory approval has not been received if no new
access has been received. Alternatively, the system 100 may determine that approval
has been received if a new key or password associated with a new level of access
associated with further regulatory approval has been received. The system 100 may

receive the key or password associated with animal trial access at block 608.



attachnment or disposal in a comon housing with those el enents of the
system 100 that are relevant to the determ nation as to whether the system
100 is | o¥erey/i20628 proper geographic | ocation. 1001121@AEAS2ME/08348% em 100
has conpleted the inquiry of block 616 the process nay proceed to bl ock

618, which |s sim|ar to bl ocks 604, Af ter t | et ed,
the procet¥1830 cdhtPHses (tog CBPB‘&‘kesé‘Q Whireng ﬁ ?@mwi‘%d{’%@%’% (ra]eg i f

appr oval Bg&e?&%ﬂgam@m@m fofin BMHEPeﬂ&%@:dQHHﬁ:‘;Q@céAE 79@@111@! pabmaliyst udy
setting. such approval is obtained, the process 600 proceeds fo bl ock

622, mherémuhexsyS@BnﬂﬁﬁﬁcneceﬁwesHﬁh@ﬁhﬁﬁépﬂugewac@eﬁﬁ(kl@QmmsmA§“noted
above, use access

ecei v em 10 0 ck 622 will
li kely be%Fé?PV? rgaugweagdpﬁgﬂF8f§fBg%#ﬂg 3%3%“863 ﬁnéﬁ%gh i on.
Consequenth¥odihfiat, 2y Ser é@oﬁmyaﬁ@wqu@b rRayd@lse qmcmafcthmzugh sémdihar to that
of block 616, as to whether the Sésten1100 (or the relevant portion of the

system llO@()thns lflﬁél@h?tieﬂﬂlrl]ﬁﬂt@rmoﬁﬂsé) 89 Geoyraph bascdoatthorrstlé ¢ithve to the
approva t j t f
Pl one. a8t EE el PSR PR el Oub S o kBR0] ) YEES (0%

1001141As saRbeehndiRaneon Maislsach, hige $Renapyo ﬂﬁaylggemmnthedeu@isop ddks ghat f or m
has been di scussed relative to infusion therapy nanagenent Eer fornms of
t her apy nﬁ%gé&%w@éﬁ/@%ﬁwﬁféhmpkﬂﬁé apdh i nrp%ﬁswatwe%ﬁ a’EnPPét geetlyp a
simlar platform, For exanple, inhalation therapy managenent and renal

t her apy nanagenent devel opment may benefit through the use of a simlar

t herapy mpgtH@geentiocsevel, apnentiopldabbor, mféesremﬁpfegum@d may bgredtdad adet ai |

bel ow. 1001151In r d to inhalatio ra n ste for
|nhalat|oﬁlfﬁﬁﬁéﬁ§ﬁﬁgr Sﬁﬁéﬁ?mﬁgv'é Qﬁ aég aﬁb %g@?thSP“F ected to
a source %veaéhyadé@%dﬂéﬁahgesa&@med thhge M@Q&Hrﬁﬁ@ HRRQEEREDO e b'a:nest hetic
agent, mxing i't with a carrier gas, to create a gas which will be inhal ed

by a patleﬁmnaéUpaﬂruwﬁmaﬁOfnhaﬁaﬁiﬁﬁoﬁhéx@9@?0§Utﬁwﬁ%%ﬁ%ya%@I@Eﬁﬁmlstered

to the patient in an inten e cary for npl Lg | ar, the
gas may p8§§9WHV@ﬁhHA%%“§H§tgpé%ﬁ% ?yﬁmngﬁn§6@§§8MTﬁPgﬁH%R$Lé pgtlent s
nmout h;  al HesRaBIYEl ¥ bedaiee GaS ofdhs PASDetinEledghoraintpasdd icspesethover the
patient's nmouth and nose. The tube or nask 1%%be associated with a sensor,

and may absfegiedsainsoopetasbwihe iydem absloehdrt. fralgracqaurres dengdemite coupl ed

Lo a vaporizet, SRELLALLEF ol IR sTRYRN YL he amount of ‘gas adm nistered to

[00107]  Once the testing has been completed at block 610, the system 100 again
awaits approval at block 612. Upon receipt of the human clinical trial access (at block
614), the system 100 may determine that the process 600 may proceed to block 616.
[00108] At block 616, the system 100 may determine if the access received at
block 614 is appropriate for the geographic location where the system 100 is located.
That is, certain types of regulatory approval, in particular that involving human
clinical trials or human use, are usually granted for a limited geographic region
(which may or may not correspond to the geographic region associated with a single
national authority). As such, an instance of a system 100 operating with a particular
control programming and sensor in, for example, the United States may not be
approved for human clinical trials even though a system 100 with similar
programming and sensor is approved for use in Europe. Consequently, it may be
necessary for certain types of access to be associated with correct geographic
placement of the system 100 before the system 100 will permit the functionality with

a particular level of access.
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the tube or mask by the vaporizer in accordance with the sieuil received
fromthe sensor. 1001161l n operation, the patient would inhale gas provided
by the vaypordWer2062hr ough t he tube or mask. Upon exhal e, PEEURAPI/07@05 0 80
percent of the inhaled gas is expelled by the patient. The adsorbent nedia

associated wth the tube or mask may capture a certain fraction of the
anest het i t0HPRRI edhe TRETHBREOR P W Pf’éhcpsélﬂw Biiten) Hifhiseésposqden dherioRst i ¢

capt ur ed ?Xo&?u%QHﬁ‘oﬂ 1§1a ?l:refgmpc)é ih Q%u%t& ?P(ﬁlffeyﬁﬁxvlapya[k(ﬁtekgﬁ her apy
managenen m nmay det ne the anmount of anest ¢ ‘contaiRed in each
exhal e ortkﬂ@emEIuhhamghnuheKMQECﬁkcmMefaemsorﬁassbeu@iedwmpmhehhe t ube or

mask. Based on th| det erm na t he vapgrlzer %gnt oller may add further
gas from mféﬂmef%w ation g elicrecawapRdraiipbit drapyinardgerett system

has cert a'(z&d%ﬂlé @rhbﬁe'tﬁésx}%éﬁ 160K B Hy%bt%&‘) IR SR TBNAGETRRE YS! €MB
descri bed above. In particul ar, the I nhal ati on therapy nmahagenent system
relies onﬂunem@nnﬂnnébmmmwon@;ﬁhagﬂdﬁﬁﬂﬂﬁkdemagehmcammepns&mcmmﬁ t he

t herapy or atient. a stem descri bed above includes a
sensor ot Es Rae s Reer TRDHEAL NEGREBHET BT ot ho i nhal o or the
exhal e. Ppg@nyj al lsyieh QUBRIMSBASOHISyiTRYy BEorMs€eh &8 “Nilob; syfsRin, eXasP! e bl ood
oxygen sensors, blood pressure sensors, etc. Furthernore, t he vapori zer
cont rol | emaydwesnafGonttrior certagioragt htmrmut\haﬂyc& r@orgacsuepﬂm,th@leﬁtqr@m@me pati ent
fromthe vapar i,z in res to nal.s._rece Vel m. t hese sensors.
1001181As & é%ﬂ%@%ﬂéﬁc gegwngpaiwn% §k% %9%“m“néﬁa“w %%ﬁﬁevg\gﬁnent system
accor di ng whachanyy ofil lidwsﬁém&djzﬂ@aﬂﬁ@q@fhol’_ﬂsgﬁemlo ﬁrcmac;e theposeddhg i n

devel opi ng an inhal ation therapy nmanagenment systemas well. Rather than

i nteracti H&OW%tW“trﬁ@rﬁiﬁlﬁﬁh%%ﬁﬁW@Fﬂ éYStef’E‘ "hao f’vh@rsaﬁfw%ﬁe@)éwmo a§dvel opnent
nmodul e wo I pecifics
of the se%@?ﬁs&gﬁégtg@%@w&f} Iae’ltegglrn}é%ﬁé;%éogﬁ{gg{%ngggt@grog%ﬁ eegglrgaopgﬁ%f r amewor k
and met hodyoémuse nofy tberctheak thmhﬁ:{rmehmnobthmeammmm agtnentivadengeinepment

system and met hod woul d rate al ong simlar to those described
Shove T o S R R LRR B GO A Bl NG e BV SPERBe Syt

Cbnsequenkéﬁmabﬁﬁwghﬁﬂﬁhéﬁth%ﬂ@%@k&%gﬁéaﬁﬂﬂtM@Rﬁ@&f@ﬂ?SHQxQHQ%@ enbod|nents
di scussed above woul d apply with equal force to the design and use of a

devel opnestmigy steni 4 oumbertidloatipenthatrenapy usrdnademenine tH00dA@vAY thor renal

therapy and re p Sj | ar .comments coul d be nade
regarding Y%gnggéﬁﬁﬁ?Bﬁmg?vPﬁ% Qﬁg gPﬂL&éﬁ§xﬁ@ﬁ%genent systemrelative to
t he i nf usijgox 1t her apyilnBaRBERRAin sdishamestihkiegdoabanesystsn 18 hads
usefulness of the therap nanaggnent devel opment system for use with such

renal t heﬂwerm‘ﬁ@gemﬁp cgyeytsd e ara 00 1oeaEdrhysivalipinghe sivec sersvanttd onal
renal t her(%%YOllx.sTQ gL gnd’% ltﬁeséeograpﬂlc location of certain elements of the system 100

may be more important to the determination of block 616 than others. For example,
the tool kit which is part of the system 100 and may be used in carrying out the
process 8§00 may be located on a computer 140 that is physically remote relative to the
pump 114, pump controller 110, sensor 106 and interface 104. Further, the location
of the pump 114, pump controller 110, sensor 106 and interface 104 may be of greater
(or exclusive) relevance to the approval granted than the position of the computer 140
operating according to the tool kit of the present disclosure. Consequently, the system
100 may be programmed to determine the geographic location of parts or elements of
the system 100 relative to the approval granted, rather than determining the
geographic location of the entire system 100. To this end, in the embodiment where a
GPS receiver is associated with the system 100 to permit the system 100 to determine

the geographic location of the system 100, the GPS receiver may be associated (by
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located in the proper geographic location relative to the approval obtained and the

access granted. To this end, the same types of actions described above relative to
block 616 may also occur at block 622.

[00114]  As noted above, while the therapy management development platform has
been discussed relative to infusion therapy management, other forms of therapy
management development may be facilitated through the use of a similar platform.
For example, inhalation therapy management and renal therapy management
development may benefit through the use of a similar therapy management
development platform as explained in greater detail below.

[00115] In regard to inhalation therapy management, a system for inhalation
therapy management may include a vaporizer that is connected to a source of an
anesthetic agent. The vaporizer vaporizes the anesthetic agent, mixing it with a
carrier gas, to create a gas which will be inhaled by a patient as part of an inhalation
therapy, such as may be administered to the patient in an intensive care unit, for
example. In particular, the gas may pass through an endotracheal tube disposed
through the patient’s mouth; alternatively, the gas may pass through a mask disposed
over the patient’s mouth and nose. The tube or mask may be associated with a sensor,
and may also be associated with an adsorbent media. The sensor is coupled to a

vaporizer controller that may vary the amount of gas administered to the patient via
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or inhale through the use of the sensor associated with the tube or mask. Based on

this determination, the vaporizer controller may add further gas from the vaporizer.

[00117]  Such an inhalation therapy management system has certain similarities

with the infusion therapy management systems described above. In particular, the

inhalation therapy management system relies on one or more sensors that determine a

characteristic of the therapy or the patient. For example, the system described above

includes a sensor to determine anesthetic content/concentration in the inhale or the

exhale. Potentially, other sensors may be used as well, for example blood oxygen

sensors, blood pressure sensors, etc. Furthermore, the vaporizer controller uses a

control algorithm to vary the gas provided to the patient from the vaporizer in

response to the signals received from these sensors.

[00118]  As a consequence, the use of a therapy management development system

according to any of the embodiments of Figs. 1-7 may be useful in developing an

inhalation therapy management system as well. Rather than interacting with the

pump controller, the therapy management development module would interface with

the vaporizer controller. While the specifics of the sensors and control algorithms

used may vary, the general framework and method of use of such an inhalation

therapy management development system and method would operate along lines

similar to those described above relative to the infusion therapy management

development system. Consequently, the different embodiments and variations to

those embodiments discussed above would apply with equal force to the design and

use of a development system for inhalation therapy management.

[00119] As for renal therapy and renal therapy management, similar comments

could be made regarding the operation of the renal therapy management system

relative to the infusion therapy management system described above, as well as
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disposed in both circuits. The sensors may monitor flow rates, and the conductivity,
temperature and pH of the dialysate. The controller may vary the operation of one or
both of the pumps in accordance with signals received from the sensors.
[00121]  As was the case with inhalation therapy, the inclusion of a controller that
varies operation of a component (in the case of hemodialysis, the blood pump and the
dialysate pump) in accordance with sensor data is believed to make the above-
mentioned development systems and tools described in the context of infusion therapy
useful with renal therapies as well. Moreover, given the similarities between
hemodialysis and aphaeresis, it is also believed that the therapy management
development systems and methods described above may be useful relating to

aphaeresis therapy management as well.
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therapy management;

setting the platform to a first level of access to the functionality relative to the

medical device;
modifying the operation of the medical device using the platform;

receiving an indication of approval to change the level of access to the

functionality of the platform to a second level of access;

setting the platform to the second level of access to the functionality of the

platform in response to receipt of the indication of approval.

2. The method of claim 1, wherein each level of access corresponds to a
stage in the testing of the medical device, the stage comprising one of bench trials,

animal trials, human clinical trials, and human use.

3. The method of claims 1 or 2, wherein the indication of approval to
change the level of access is associated with a geographic location, the method further

comprising determining if the medical device is disposed in the geographic location.

4. The method of any one of claims 1-3, wherein modifying the operation
of the medical device comprises using the medical device with a prototype sensor or
changing the operation of a control algorithm used by the medical device to control

therapy management.
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5. The method of any one of claims 1-4, further comprising, subsequent
to modifying the operation of the medical device, testing the medical device using the

platform.

6. The method of claim 5, wherein testing the medical device using the

platform comprises using virtual physiological and sensor models.

7. The method of any one of claims 1-6, wherein the medical device

comprises a pump and a pump controller.

8. The method of any one of claims 1-7, further comprising setting a

customer charge according to the level of access of the platform.

9. A therapy management development platform comprising:

(1) a pump controlier with a pump input/output interface coupled to the pump

controller,
and

(11) an interface module including an interface module controller and a
module-sensor input/output interface, the module-sensor input/output interface having
at least one standardized input port, at least one standardized output port and at least

one standardized power connection, and

the interface module controller customizably programmed to receive data from
a sensor coupled to the module-sensor input/output interface and from the pump
controller and to provide instructions to the pump controller to vary the operation of a

pump coupled thereto.

10. The platform according to claim 9, further comprising a development
toolkit having a graphical user interface to be used to customizably program the

interface module controller.
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11.  The platform according to claim 10, further comprising a computing

device, the tool kit operating on the computing device.

12. The platform according to claims 10 or 11, wherein the tool kit

comprises a standardized library of commands.

13. The platform according to any one of claims 9-12, wherein the pump
controller and the interface module communicate wirelessly via radio-frequency or

infra-red transmitters and receivers.

14. The platform according to any one of claims 9-13, wherein the
interface module receives a indication of a level of access associated with a
geographic location, and determines if the pump controller and the interface module

are disposed 1n the geographic location.

I5. The platform according to claim 14, wherein the indication of the level
of access corresponds to a stage in the testing of a pump associated with the pump
controller, the stage comprising one of bench trials, animal trials, human clinical

trials, and human use.



