WD 2004/ 057300 PCT/1L2003/ 001000 SYSTEMS AND METHODS FOR DETERM NI NG A
M NI MUM EFFECTI VE DOSE OF AN | NHALED DRUG FOR AN | NDI VI DUAL PATI ENT AT A
G VEN TI MEODO0AISEID AND BACKGROUND OF THE | NVENTI ON -, Poa/ipzms/enioo
invention relates to systens and nmethods for determning a mninmm
effective dose of an inhaled drug for an individual patient at a given
time and, nore particularly, to systens and nethods for conputing, and

optional ly del$VETEAGSa\ NPV @PSelc®RVieEdddeVdNIHA Anhal ed nedi cati on
based wupon results of a_sj y performance

I ndi cat or nveﬁWﬁBﬁNﬂghbgbgg&ggsﬁgsaéggégﬁgﬁ%@%@?9Hﬁbﬁggeib i nhal ati on of

t he nedi cati ong~fhex; f i Eghd kI -treatment of chronic
ast hma patientgqﬁwngﬁggﬁé@i@Sﬁhﬁéﬂ!ﬁghgégi§382f§ﬁenpqued to treat
respiratory conditions. Typically, a netered dose inhaler delivers a
predeterm ned cl ose of an aerosolized drug with each actuation of a
delivery nechanism The nost 25 common configuration enploys pressurized
gas to nove a drug through a narrow opening where it is aerosolized. The
device is typically position in the mouth or nostri(s) of a patient so
that the aerosolized drug is delivered to the appropriate region of the
airway. Metered close inhalers share a conmon inherent di sadvantage.

Al t hough delivery is exact, dosage is fornul ated based 30 upon research on
| arge popul ations of patients. This inherent disadvanytage creates two
problens. The first problemis that patients may take nore WO 2004/ 057300
PCT/1L2003/ 001000 2 nedication than the actually require. The second
problemis that sone patients nay require nore medication than recommended
on so occasions. |le nunber of patients using nmetedcd dose inhalers on a
routine basis is quite large. For e.xarnple, asthma affects approxi mately
10-155S of children

FIELD AND BACKGROUND OF THE INVENTION

15 The present invention relates to systems and methods for determining a
minimum effective dose of an inhaled drug for an individual patient at a given -
time and, more particularly, to systems and methods for computing, and
optionally delivering a minimum effective dose of an inhaled medication based
upon results of a single measurement of a pulmonary performance indicator

20 immediately prior to inhalation of the medication. The invention is expected to
find especial utility in care and treatment of chronic asthma patients.

Metered dose inhalers are widely employed to treat respiratory
conditions. Typically, a metered dose mhaler dehvers a predeter’fﬁined dose of
an aerosolized drug with each actuation of a delivery mechanism. The most

25 common configuration employs pressurized gas to move a drug through a
narrow opening where it is aerosolized. The device is typically position in the
mouth or nostri(s) of a patient so that the aerosolized drug is delivered to the
appropriate region of the airway. Metered dose inhalers share a common
inherent disadvantage. Although delivery is exact, dosage is formulated based

30 upon research on large populations of patients. This inherent disadvanytage

* creates two problems. The first problem is that patients may take more



5 and 5-10% of adults. | he \nerican 'Thoracic Society; the. Anerican Lung
Associ ation and the European Respirator- Society (.Kciinada et a]. |ssues
i1l the weeosfosrivhal ed gl ucocorticoids. Ali) J Respir @cCrtiL@as/e1dyolod
1996; 1 53:]1739-48). recomend ongoing treatnment for 30% o of these asthma
patients with inhaled corticosteroids or glucocorticoids (1GC). The device
of choice for 10 admnistration of these inhaled corticosteroids is a

metered dosecinhalier, bt s ekl gstahl ished (Rtenh (Cuat @offd ealdwe in the
treat rrensﬂb( Latgk?ﬂlr}rgl.rn ”]%Kacllrﬁa’é@erjgt]“g?. PI('SELUEDS i}%rlat'hg use 1of Oi rfhrgﬁebc?w

gl ucocor ti,getdsiireAhBrodm RegPii6n Crantrec&ane ndtednk99 d&3sbn39- 48) . However,

| GC have the potential to cause severe adverse systenmc effects. For

exanpl e chroni\d pngbtierpusestsofs DGO thas: d1dossevhalespor tadutioc bause adr enal
suppression, ostegporosis and growh. suppression in.children (l)O1111 et

al . G owt'RGf 15t Hifdt §°COHF d’i*‘gﬁnﬁ)n”%%ﬁa‘{?fgﬂ ONEBENC 8t crbi Ws “8“&8%% act). Am
Rev Re\Splzrm]Dﬁ-sl(_gi’QQSf" ]nl(l]ZhézqﬁLz\H&leélﬁWgﬁ?xldaT]L N, ilc(?)h,nﬁ%] AWEdnands, PA, - et

al. Gowh rétardation I n asthnmati ren tcreated w th i nhal ed

becl omet haseog:dhniepPiemalepe LAREET A0 1988¢6iy: AdAnkia VadlesssukKi 1Barnes ND,
Swift PGF. Gowh retardation in children on steroids in asthma. Lancet
1991; 338:k538-i6ha/Whlet hexsrt@D;ds. PeddrisomiiSCriConte dddedd st udy: 1aB91-inear
growh in asthmatic children during treatment with inhaled

corti costiéfonasndpatican g itré§f111©§2f5>83:0§@9ﬁ 4Dese YPPPREPE ICEDNY PedBydsh S.
Short-term growt h. during_ treatment, with.inhaled f|uticasene 25 propionate
and becl o%oﬁg?%é%r(%( d(i”prﬂﬂf%%}iﬁgc.”di\r éL@(D}s Cl”ﬁ?]ltd LE@!@‘S‘; 6§E67}§Q]b? f@?i fitsk
K, M |,ner, AD,; e 8t UOcd i onkRgicgkbringcArch Dis  Child
Ta90: 85 B3y e e T R o AR Fher Bel Wi The
amount of JGC [gonswneek{iDahtd Riatluidback fBetiMalo the lreadneltosieagtiangi ng
study of Iluticasone propionate in adult patients wi th noderate asthna.
Chest 30 Kk998l104011352¢8)n WMOIR004 1105730 RCTAINCR2003/D010HFsPB (Studi es

o1t £y Har Seal TGS ¢ AR DeC e S bbEk eSS (Hp NOPURTEGr SU4 i n

severe adverse systemic effects. For example chronic long term usc of IGC has

15 been reported to cause adrenal suppression, osteoporosis and - growth
suppression in children (Doull et al. Growth of asthmatic children on inhaled
corticosteroids (abstract). Am Rev Respir Dis 1993;147:A265, Littlewood
JM, Johnson AW, Edwards PA, et al. Growth retardation in asthmatic
children treated with inhaled beclomethasone dipropionate. Lancet

20 1988:i:115-6, Wales JKH, Barnes ND, Swift PGF. Growth retardation in
children on steroids in asthma. Lancet 1991:338:1535-6, Wolthers OD,
Pederson S. Controlled study of linear orowth in asthmatic children during
treatment with inhaled corticosteroids. Pediatrics 1992;89:839-42., Wolthers
OD, Pederson S. Short-term growth during treatment with inhaled fluticasone

25 propionate and beclomethasone dipropionate. Arch Dis Child 1993;68:673-6,
Prifitsk K, Milner AD, Conway E, et al. Adrenal function in asthma. Arch Dis
Child 1990;65:838-40). The danger of thes adverse effects increases with the
amount of IGC consumed (Dahl R, Lundback B, Malo J-L. A dosc ranging

-study of {luticasone propionate in adult patients with moderate asthma. Chest

30 1993;104:1352-8).



asthmatics (N kol aizik et al. Nocturnal cortisol secretion in healthy
adults before and after inhalation of budesonide. Am 3 Respir Crit Care
Oded 5 1996:2064/059300101. 1 >ojiuclly of M Effects of buderanrwso@och
fli.rticasone on 24- hour plasnma cortBsol. Ami Respir Cit Care Med 1997;
156: 1746-51). ,this suppression occurs even fol 1lUwin a a single close

i nhal ation of :1CK Systemc bioavailability of 1GC is a function of
absorption of %theiedriugicatr 68% th?hedlupwgluvasmuhaﬁIObled’f Lmﬁgp@l‘épb@ i on and

system c bloavallablllt ered air 0d |n patients with
ast hma. BURtHEy-ad ’t%“é degy e@ﬁdg/\aa?%‘dﬁk nﬁm&&?‘ﬂ EC‘ \de‘l “” 156t “HAoiy
pat hents \M mp }P‘(\?ﬁ)}y! \atC %&QIU]&H? Lfo')‘{)%' Q{L 9 IOI Iﬂ-es%kﬁ“\’ ﬁ?rﬁlh?]

|nd|V|duaﬁ ( ei ner arac erls

el derly. beEMrL Rﬁﬁp!xfcr 11)1%9@@13—20 f( %)ud@@(m]rdé) Arh h‘UchﬁlheChﬂa@hrIC' e @f

standard MCC t herapy regi nens enploying fixed 1s dose nmet er ed dose

i nhal er s t906clust pMige, Dhenclloseal d [tdes néd);udcmm sn«bﬁlualmasmmdqandual
patient at a specific time poses a significant ris

patients. “Ntﬂ@ij@h «éuwrtént/\lguh desnhds ok tas PGH 19F)8a&>r¢eh% (ré&bmwléha t he

adm ni strati on of ast)\h cont r ol

20. conput'ation' “of U“tcﬁ”kc(\.lb%é( (1:%“ st gH?%ﬁF%ésab‘” ’b i %{na1 ysis 'of '} esponses
of a lar Q%ROQPME]?K«'&T‘L(@L pat ientijon J)FHB&%— 8 quﬁc'mb 1'&‘/@' hPatients hove

their pulnonary function quanti tativel yze such anal yses aTe

gener al | wuspebf octred uperdeediigiahl yhd mnmdai bjoaotilgsilior atoakael dinhad ation of
|GC. Further, it is wdely believed by clinicians that inproved asthnma
contriol  d&ncanciber aotitesedibysinonedsithgr,tthe degree off Il&rmb’m‘frhumﬁ there is

a tendency. to errplrlcall determn? how puch | is re wre rovi de
relief frowean bodearengst Iﬁ‘ﬁﬁ‘*a\tk‘éﬁé‘lé S RAPHAV I at RATETS OHE‘F e to.
apply this Righ 1958980 SUGH REBEL] Ceylanoresikhy 1dsa, that. the,dose of

| GC should hi's 1§ because the
t endewncyg Jx%ca‘?ﬁﬁhl@'@‘!ﬁz?f’ l;@p@O deI ivered to the aiway to exert a

system c effect increases as the patients condition stabilizes or
i nproves. WO 2004/, ObY 30Mi RCTHT k2A03/0DEQA0Gcrapy regimens employing fixed
15 dose metered dose inhalers to customize the dose to the requirements of an
individual patient at a specific time poses a significant risk to many asthma
patients.
Although current guidelines on asthma treatment recommend the
administration of the lowest dose of 1GC compatible with asthma control,
20 computation of this dose is most often based upon analysis of responses of a
large poopulation of patients. In cases where individual patients have their
pulmonary function quantitatively analyzed, such analyses are generally
performed periodically, not daily or prior to each inhalation of 1GC.
Turther, it is widely believed by clinicians that improved asthina control
25 can be achieved by increasing the dose of IGCs. Thus, there i1s a tendency to
empirically determine how much IGC is required to provide relief from an
acute asthma attack and advise patients to continue to apply this high dosage.
Such practice ignores the idea that the dose of IGC should be reduced as soon
as control is achieved. This is because the tendewncy for each unit of 1GC
30 delivered to the aiway to exert a systemic effect increases as the patients

. condition stabilizes or improves.



4 United States Patent No. 5,724,956 issue(] to Jones Jr. et a] teaches a
casing and spironeter for a (netered (lose inhaler. Jones Jr. teaches

| neasur erwiorzpo4ofs7@opul nonary paraneter such as peak expiPCatibzop3/Hiioe ( PEF) .
However, Jones Jr. fails to teach use4of this neasurenent to Conpute rl
mnirnuin effective close. Instead. Jones Jr. teaches determ nation of an
optimuni tine to release nedication fromit netered close inhaler.

According to (hR.d 8a&ME NosefNdOREs. U\o, 1:&0&1 %’%ﬁysm#u all @ahgsen to
insi.rre maxirnum delivery of the inhaled nedication to the lungs (as

opposed twisinge wppespir@htieay)orr egandicess obsdt hehphysikinegi dr.condihts on of
the patient. | hus the to teachings of Jones Jr. increase the anount of
medi cat i JRCHETivEred! sryswléiﬁxwa\r wr«maﬁgl m@r elasmabne\ YiosRiy Hewoditdtled with

system C,Hadm ni sfratl rred c & . i.ted States Patent No. 5,526,570
i ssued to Goounan Bt al: tgécﬁeé“‘éi Iﬁfeh; 1@1’”dﬁ?b‘é’b‘t’”ﬁ@dl%a‘ﬁ”&iﬁg“fbr

i nspiratig mn@ﬂ?dng& 1\“ K&s tlonﬁ§lmlnf domt ethgs %Lenﬁkﬂﬂf z@ﬂnot)l arh opti mum

time to rel ease I cation fron1a tere OSG In Goodman

t eaches choosingiacdestiead: hedation | m:m udmeasm ilore afhatdre. \mh;allnedto
medi cation. Like Jones Jr.. Goodman teaches naxinization of the respirable
fraction bt Ehehings @éolullzedhrémomlwmml Thgsis choke Wonssrd maxigGoodman

t eaches i ncreasi ng the a f nedl ca del j ver ed system cally thereby
i ncr easi rfg‘(f‘t\ﬁ@' sk é’%‘%i’:‘ éF CH A h i‘te ngs2 ’Saalﬁrh’%ﬁgt Kat i on'PerT

medi cat | Oﬂ}\\ f\w hrhexrrdﬂe OOO!“F}L}eﬁg%@%B §J198Jtv%H t%l az;%ﬂuelu})op}ng epeat ed

nmeasur enen an In ent I~Sa van age ncreases t he

amounty ofiebdHiBed @ﬂ%rﬂﬂdnf Pleradke ﬂ?ﬁtilﬁmnnt@fﬁ@@ﬁ*m@n RMIBRAr Y siehiBgity on prior
to beginning treatment. '.here is thus a widely recognized'need for, and it

woul d be dmidghtyeas QBuadVantsa@pemmﬁ yti0) havenicsysh ensrant aehhodstiof.or
determ ning a m ni num effectl ve dose of an inhaled drug for an individual
patient at a dived! &f ﬁé< Paspoind-of Sihe7@boverdd i Lacions. USUNM\IICJDRY OF THE

I NVENTI ON Accor dlnq pne spect ?f t.he .presen |nvent| Bhere is
pr ovi ded %J ery ol umo muua 1ons for inspitation. Goodman, ones Jr.,

teaches determination of an optimum time to release medication from a
15 metered dose inhaler. Goodman teaches choosing a desired location for
deposition of the inhaled medication. Like Jones Ir., Goodman teaches -
maximization of the respirable fraction of the acrosolized medication. Thus,
like Jones Jr., Goodman teaches increasing the amount of medication delivered
systemically  thereby increasing the risks associated  with  systemic
20 administration of medication. Turther, Goodman teaches calculations based
upon repeated measurements. This is an inherent disadvantage because it
increases the amount of time required for a patient to measure pulmonary
function prior to beginning treatment,
There 1s thus a widely recognized need for, and it would be highly
25 advantageous to have, systems and methods for detcrmining a minimum
effective dose of an inhaled drug for an individual patient at a given time
devoid of the above limitations.

SUMMARY OF THE INVENTION

According to one aspect of the present invention there is provided a
30 system for determining a minimum effective dose of an inhaled drug for an

~individual patient at a given time. The system includes: (a) a measuring



30 systemfor determning a mninum effective dose of an inhaled drug for
an individual patient at a given tinme. The systemincludes: (a) a
measur i ngwoRo@0B430057300 PCT/ | L2003/ 001000 5 appar at us PdE4L208/0018600
constructed to neasure at | east one pélnonary performance indicator
measur enent of the individual patient; and (b) a data processor capable
of ' communi cation with the neasuring apparatus, the data processor

desi gned nf}gﬂ'aﬁ%f‘ﬂfe%fm@@ L4 PLQY AR GOMRIEL M A TaHY) efdeqhii¥@narydose for
t he i ndi vidual “pati ént by app%ylng a predetermned rule to the )
pU'rn0r|@E}&mﬂ@ﬁ&pmﬂﬂamerhﬂauuaimmanaSurenEﬂMunﬁpudtmmn@dt@ﬂandhher aspect
of the present invention there is provided a method of optim zi n? a cl ose
of an i nipabedsar agpatbde an dcdinviRguEPD pEbilBAtMEEsEI Ve e . he IWetiret hod
|ncludes:l(a)_neasurjn? a 'Le?st one | 0 pul nonary performance.indi cator
measur emBRECESFOTt 1§l U7 ﬁHP‘ﬁ@?ﬂéﬁﬂ?“vgg)déSHHﬁHF@éfVWB”Ph@“ﬁﬂP%Dnary

per formanee, | AO1 6AL 9L RASULETRNT bl .21 081 8 PIOERSSAR:d ANtk (6) ygomputin a

m ni mum e _éctl ve dose r the 1ndivi patl ent by applying a

preci ct crRedafUlcefdimaibe iRutaronafeysuperhor mance i ndi cator measur ement
within the data processor. 15 Accordin? to vet another aspect of the
present inventiamrdiner évi snotprovisded af | thar prelest o veanwt adeuy esf or

aut ononous i ndividual optim zation of treatment protocol. for an

i ndi vi dudlropdei eneiers & MgN A o 4 OFeEpiP amwg? a8 dBr i@k ti ¢l e of

manuf acture includes; (a)_ a - measurning. apparatus designed,: ~construct ed
gl P‘eés%“’-blhé”%% Miferble PR L e e ARE of¢

to measur cat or rneasurenent of

the ipdi M‘M@!mr%agéﬁ@ﬁhm(&) il 0Ab A RQERSSAN oCapabh@vRfu.cqmR cation with
t he neasuring apparatus, the data processor designed and configured to

provi de abyesputeden] ennhupniedfectiererdose: frolicaibhedandiewicdudd a pat i ent by
applying a predetermned rule to the pul nonary, _performance indicator
measur enehita preyesant;adpdisicablen delny ey ynimeBkahi o5 cddsigried Ead
constructe .éﬁlrecgiye_ he_c?ngted m.ni mum ef f ective qlosF ,and to to
del i ver tREVESRPUPHETN 1nﬂﬁ%ﬁ”Eeét?%@‘%VB§§“%F“§héol%ﬁapgdnﬁ}ﬁb
performance indicator measurement within the data processor.
15 According to vet another aspect of the present invention there is
provided an article of manufacture for autonomous individual optimization
of a treatment protocel for an individual patient suffering from a respiratory
disorder. The article of manufacture includes: (a) a measuring apparatus
designed and constructed to measure at least onc pulmonary performance
20 indicator measurement of the individual patient; (b) a data processor
capable of communication with the measuring apparatus, the data processor
designed and contigured to provide a computed minimum effective dose for
the individual patient by applying a predetermined rule to the pulmonary
performance indicator measurement. (c) an adjustable delivery mechanism
25 designed and constructed to receive the computed minimum effective dose
and to to deliver the computed minimum effective dose of the inhaled drug
to the individual patient;.(d) a pharmaceutical composition identified for
treatment of the respiratory disorder being contained within the adjustable
(delivery mechanism, the pharmaceutical composition including, as an
30 active ingredient, an agent capable of relieving symptoms of the respiratory

- disorder; and packaging material..



to the individual patient;.(d) a pharnmaceutical conposition identified for
treatnent of the respiratory disorder being contained within the adjustable
del i very wechemissso t he pharmaceutical conposition incl edirngzooasoiaen 30
active ingredient, an agent capable of relieving synptons of the
respiratory disorder; and packaging material.. WO 2004/ 057300

PCT/ 1 L2003/ 001000 6 According to further features in preferred enbodi nents
of ' ‘the inventhgn, Aeser ibedr Peliowstihe sxslammhRclivdesans adi Ustabhe

del i very rnechani sm capable of conrinlnicating with the data processor and
recei vi ngjestiiec bojou, et syvtamh nhelnileanefdectbivaldhase madrendel cvarye

mechani sm desi gned and constructed to 5 deliver the conputed m ni num

ef f ect i veid6&B8 TopnIEMENg nhahed drdig? t BFOCREOT | i vidGalinipatlierfommdesdrding to

still Further features in the describe(] preferred enbodinegnts the system
ncl udes B B GSU ABISE HB-JBF Y ERGERaRr LAY IGE: G e BR CORSTIVEL g4 1 o
recei e tng,epnpEtE nPhRl Mt feCt V8 \dog8s @, fa mnyiale 10 dat & ipput, the
del i very mechani sm desi gned and constructed to deliver the conpute

mui r]i 11Tudihvéeddeghiiver. dose of the inhaled drug to the individual patient,
According, to still further features in the described preferred enbodi nents
t he neasuri ng Apparatus!a ssigel éetled ficaonis aigr obp depwilsad npredfrred
spironeter and a rne}\qhanipaol ‘ggaﬁk’ flow _ngter 15 Accordi n_% to sti LI
further FEBRRUPEE INTENS SHEEAPTHEE pr eeryede Ehpse mat'enthe (ptiehvhar y
performangcg indicatar, is selected fro Yol -0N]i.sting, Ol rced
expi rat op] gﬁv&o ﬁl}r@@%% ‘Sn‘z“é‘gggﬁa%ﬁf&\‘)ﬁn giﬁgmgtggke&eﬁgier% %r ‘3’/5 ‘h]g‘%u((%EEF) .
Accor@i naid0 igphd hihé urctiRery heahuhies desibhel dascedbed cpseterdeader 20

enbodi nents the conputed mini mum effective close is presented in a fornmat
sel ect ed domgmtad grioupncard&icst e rigsob{ aetivallequiemg itd dtd welnudiztlspaardt.arbi trary
units. According to still further features irl the described preferred
enbodi ment's t HeCEHeMat elni HEH Wertheicl Gaayes m the  described  preferred
embodiments the measuring apparatus 1s sclected from a group consisting of a
spirometer and a mechanicaol peak flow meter.

15 According to  still  further features in the described preferred
embodiments the pulmonary performance indicator is selected from a group -
consisting of forced expiratory volume in one second (FEIV1) and peak
expiratory {low (PEF).

According to still  further features in the described preferred

20 embodiments the computed mimmum effective dose is prést‘med in a format

selected from a group consisting of actual quantitative units and arbitrary units.
According to still  further features in the described preferred

embodiments the predetermined mile includes:

25 y= —=17.183+0.645 { measured FEV]1 X 1001
anticipated FEV1 J

wherein y is the percentage of drugs aborbed/cortisol production.



25 y= -17.183+0. 645 neasured FEV1 X 1001 anticipated FEV1 j whereiny is
t he percentage of drugs aborbed/cortisol production. WO 2004/ 057300

PCT/ | L200Wb0d42303007 , According to still further featuresTim2dbeoidescri bed
preferred enbodinments the predeterm med rule for determ ning a conputed
rninimum effective dose Z (in rnicrograrns) includes: Z = BD - 13.1) x
(l'i""1F RP - 13F1ZP)/100) x 0.645 wherein BID indicates a basic (lose at

the bei nni n” g Qf.ctdigataent funfeleRRred Rdhcates igednpasered FEV | relative
per cent age and wherern BI-RP indicates a r o basic FEV I Relative

Percentagﬁﬁ@ﬂﬂﬁﬁﬂslBbphﬂuﬂmnmmh%LWh@m(kthBDHMSHdeﬂ@mﬁnh@mmNWFR P may he
determ ned anytinme whil e consum ng nedication. ;According to Al further

f eat ur es cf it e dawsé (i@ ipLErEY red Ve bodi rnent s the adjustable delivery
mechani smincludes at | east one item selected froma group consisting of a
mechani cal di spenger, an 15 el ectronechgni cal dispenser (e.g. Q4CN

manuf act urgd BY S LBD. x MMNRP - IR By 108)7ds MEgitet i'c "t echnol ogi es, Tel - Aviv,
| and) "and a pi ezoqel ectric dispenser (§.g9. STN nianufactureed by

Nanonoti on Ltd, Yoknearn, |ISRRL\FL). According to various enbodi nents of
the invention, the delivery nechanismmay deliver either a powder or
aerosolized liquid droplets. 20 According to still further features in the
descri bedvipreheBbriedicategnmbodiiment st the begthodg bltreheneritnsliuties: (d)
transmtting the mni rrum ef fective dose to an adjustabl e deliveg,

mechani smdicoies ahecaaral pEydeskor ﬁ\ﬂtaﬂﬂéﬁ@hahh\élleréfﬂ &é%m%%&t%ﬁ bet ween

t he adj ust abl i ver chani s d he dat 0 d
per m’ f)![l ??d Hi\gg I{gf%ﬁé Irere‘éj?elljin Wﬁnﬁééﬁ ’ﬁl%‘?ﬂlf‘@ 2 e]gut?g t cglnl y(gzjj ust to
deliver th P?OH%MWFR“P%% LY @.0056,0f ﬁ 1‘?11& W‘)"?‘ilc‘%@ndlrn‘ﬁgnu B}Qdkhﬁohnd' vi dual

patlent anof I'I'ver emnlrrurne ect1ve close. Accord |ng to still
further featuresdrinbhe sdasenhbedaprre! ormedicsenbatipneatsd t he method further

i ncl udes: (d) rranual Fy i nputting the m ni num
embodiments the adjustable delivery muhmwm includes at least one item
selected from a group consisting of a mechanical dlspensu, an

15 clectromechanical dispenser (e.g. QX4C-N manufactured by T.M.M. Motion

and Magnetic Technologies, Tel-Aviv, Israel) and a piezo-electric dispenser
(c..g. STM manufactureed by Nanomotion Ltd, Yokneam, ISRAFEL). According
to various embodiments of the invention, the delivery mechanism may deliver
cither a powder or aerosolized liquid droplets.

20 According to still further features in the described pmfurul
embodiments the method further includes:(d) transmitting the minimum
effective dose to an adjustable delivery mechanism from the data processor via
a channel of communication between the adjustable delivery mechanism and
the data processor ; and (¢) permitting the adjustable delivery mechanism to

25 automatically adjust to deliver the minimum effective dose of the inhaled drug
to the individual patient and to deliver the minimum effective dose.

According to still further features in the described preferred
embodiments the method further includes: (d) manually inputting the minimum
effective dose to an adjustable delivery mechanism; and (e) delivering the

30 minimum effective dose of the inhaled drug to the individual patient by means

~of the adjustable delivery mechanisin .



effective close to an adjustable delivery mechanism and (e) delivering the
30 m nimum effective close of the inhaled drug to the individual patient by
means ofwoleosdjieet abl e del i very mechani sm WO 2004/ 057 200/11.2003/001000

PCT/ 1 L2003/ 001000 8 According to stiBl further features in the described
preferred enbodinents the nctasllring is acconplished by a device sel ected
froma group consisting of a spironeter and a nechani cal peak flow neter

According to §‘$dc|othUr16 bﬁ'lr] ml‘ﬁ*’?‘érqﬁeﬁlrésnlntthg ddeserdbedcrpieferred 5
enbodi ments the a ju§ta e delivery mechani smreceives the conputed

mrlir nunn@foﬂeﬂtmeudﬁﬁe\mfmomxt he: caatlashpd byesdoricastcbratd fahly.  Accordi ng

to still further features in the described preferred enbodi nents the

measur i ngrEppalEi U, Oth‘e}?'w}ﬂ‘é%@‘&é@%&] akd! Paik HAjVUSERhl e  del i very

mechani smare jnte necteg Qf to to anot her,
Prete

Accordi ng to éYFPVﬂP H?%%V?V%gnyég”YH”ﬂHé%ﬂégé g rred
enbodi mept St 6,0, <8RS Y 119@b§ﬂ%f\%¥\“ﬁva@ﬁq?{gﬂq @t as plocgssokgare integrally

fornmed together or con ecte one t'o anot and the adj ustabl e delivery
mechani smihineonnéatakl@st henetia. d4tb plhesprresentaiicvent i on successful |y
addr esses the shortconlngs of the presently known configurations by

provi di ng systersrdng test hoashdroe: tuget @rhnhm@%hﬁ%if ef fective dose of

an inhal ed dru for an individual atjient at it given ti d upon
el CARN T P e pel 6 e Pdfeat or

o o L QR RO ALLER 01Dy RO IR, S 00 L pLageny f Lon of the

met hod and syst esent ‘i nven i nvol ves per orm ng or
conplygti ngos}]@[ ected t asks or steps manual ly, automatically, or a
conbi nati on thereof. Mreover, according to actual instrunentation and
equi prent of WR&behnedoenhddlmadksnmé\mhecmESMddxﬁﬁfandxbysten1of t he
present invention, several selected steps coul d be
embodimentsthe measuring apparatus and the data processor are integrally
tormed together or connected one to another and the adjustable delivery
mechanism is connectable thereto
15 The present invention successfully addresses the shoftcomings of the
presently known configurations by providing systems and methods for
determining a minimum effective dose of an inhaled drug for an individual
paticnt at a given time bascd upon results of a single measurement of a
p'u]monmy performance indicator immediately prior to inhalation of the
20 medication.

Implementation of the method and system of the present invention
involves performing or completing selected tasks or 'steps manually,
automatically, or a combination thereof. Moreover, according to actual
instrumentation and equipment of preferred embodiments of the method

25 and system of the present invention, several selected steps could be
implemented by hardware or by software on any operating system of any
firmware or a combination thereof. For example, as hardware, selected
steps of the invention could be implemented as a chip or a circuit. As
software, selected steps of the invention could be implemented as a

30 plurality of software instructions being executed by a computer using any

- suitable operating system. In any case, selected steps of the method and



i npl enented by hardware or by software on any operating system of any
firmvare or a conbination thereof. For exanple, as hardware, selected

st eps of wbeoianseswi on coul d be inplenmented as a chi p oPCa/IL2008/001000 AS
software, selected steps of the inven®Pion could be inplenented as a 30
plurality of software instructions being executed by a conputer using any
sui tabl e operating system In any case, selected steps of the nethod and WO
2004/ 0573@%#@?&%2&%&&»\QJ&SQQ} b8 Jsystremaefvelepbmyentd enaabwud d be descri bed
as being performed by a data processor, such as a conputing platform for
executlnguaﬁphnrahﬂty~mtmnpnsnmubmkmmsﬁnsﬁk¢mnﬁvDhESChMl@TIUN ui~ fI-1E
DRAW NGS The invention is herein described, by way of cxainple only, with
referencé“ﬁIélcflﬁés-acconpanyi ng draw ngs. Wth specific reference nowto the

dr awi ngs J N (- tressed,that the particulars shown are by way of
exanpl e - ; ségﬁ%@l>ﬁﬁg§§R”h§EVE§fscussion of the preferred
enbodiment s Ofﬁt;hﬁ\ PURSERN h OV ERES QN OBl Yvayande-afi gpRrEesentge in the cause
io of providing what is believed to he the nost useful and readily
understoaduudescblpin@nnmanmhe;mmmmngplé@}anﬂxmbnuﬁp&uanaspECts of the
invention. .In this regard, ncr attenpt is made to shOM/structuraI details

of the i Hvetiongs m derar et destagsscd Wan lisphgesksas! P ORIRDY Ui r i ent al
under st andi n i nventi.on, thed sScri.pti t ak wi,t h the draw ngs
maki ng aﬁbﬁp Ht“FEnFHB%bOTB‘%RHVW%&\Cﬁ ?Wé“gH‘ﬁgafngngégeral forns ofgthe
I nvent | O’Snﬂs%YmR‘é‘m%"H?‘?Hé ﬁpcs]; 1“119[1‘?‘(%1{ Slﬁar L g QE&MDQI§1]1CFL‘MSC IS a

schemati Cc representatio ystem et erm nftng a mnlnmum effect| ve

dose 9f anprafaledvERug Hepey @mm FLdtl ¥irdbstiakfipatidentdiadt uader2@ogi ven tine
accordi ng Fo the” present invention. FIG 2 is a S|an|f|ed fl1 ow di agram

i |1 ust ratlengipasseblhe rseguentesd ofnccerentispiats perfonvanee.oft @isret hod of
determining a mninmmeffectiv
regard, no attempt is made 1o show structural details of the invention in
more detail than is necessary for a fundamental understanding of the
invention, the description taken with the drawings making apparent to those
15 skilled in the art how the several forms of the invention may be embodied
In practice.
[n the drawings:
FIG. 1 is a schematic representation of a system for determining a
minimum effective dose of an inhuled drug for an indivi(hmlJ‘p"atiem ata
20 given time according to the present invention.

F1G. 2 is a simplified flow diagram illustrating possible scquences of
events in performance of a method of determining a minimum effective
dose of an inhaled drug for an individual patient at a given time according
to the present invention.

25 F1Gs. 3a and 3b are side cut away views illustrating operation of one
embodiment of an adjustable delivery mechanism suited for use in the
context of the present invention.

FIG. 4 is a side view of an adjustable delivery mechanism suited for

use in the context of the present invention.



dose of an inhaled drug for an individual patient at a given tinme according
to the present invention. 25 FIGS. 3a and 3b are side cut away views

i1l ustratwogoopesrami on of one enbodi nent of an adj ust alpica/maiosveroyo

mechani smsuited for use in the cont®xt of the present invention. FIG 4
is a side view of an adjustable delivery nmechanismsuited for wuse in the
context of the present invention. 30 WO 2004/057300 PCT/1L2003/001000 10

FI G 5|sgra e GOt 50 S . tj.on as a
Function of + S0t HoEhar e o R b R b e LR e

. E: MBODI Nydctilon INTS Jheﬁpﬁemm“ nvent| on is of syst ens and net hods for
deterll]ining ~I. nlirlilrlunl effective close of an inhaled drug for an
individual patient at a given tine which Can reduce the risks associated

with chronic |on , , msaccordlngtothe
pr esent &d@nﬂ% PINE b e '(gid—@e/—irtl cl es of manufacture.

10 Specifical by, resent. t| e e, and

opti onal | y delr¥“émm]9”?\ L%n]tw IMEO\ ﬁseqﬁ&)é’gﬁo ‘3%91‘ ﬁ%aﬁqggp% 5di cation based
upon resulitsn@f @&l ﬂ@'&m@%@%%rﬂmm defe rpwl monaty.|perker mance i ndi cator
| medi ately prior to inhalation of the illedicatioll. The invention is
expect ed ghanftimd vespeciakeditdclibt ysknacaretand ithradatimerntnplercheeni ¢ ast hna
15 pati ents by reducing the tot aI anount -of -l ucocorti coi ds |nhaI ed over a
peri od of! ﬂrahféed THISS. PEUHES ehmitw GIOUEE POFLTE 51 'E "HBASURPRR 69 S capabl e of

reduci ng the rse a tlcoster0|d conmpounds. The principles and
operati o< GHPR “s éhﬁ”§ﬂ§ ‘ﬁ[éf H%ng %6 determining a minimum effective cl ose

“ijh! 1nhal f{é E’H 1@%@#&&%%%“ LZQbene%en&gm &Nt hgn may be better

under stood wi er &nhce 'to the drawl ngs and acconpanying descriptions.
optionally dcl]\fu a mmunum effective dose of an mnhaled mcd)cnt](m

based upon results of a single measurement of a pulmonary performance
indicator immediately prior to inhalation of the medication. The mvention is
expected to find especial utility in care and treatment of chronic asthma
1s  patients by reducing the total amount of glucocorticoids inhaled over a
period of time. This reduction in glucocorticoid consumption is capable of
reducing the adverse impact of coticosteroid compounds.
The principles and operation of systems and methods for
determining a minimum effective dose of an inhaled drug according to the
20 present invention may be better understood with reference to the (‘Im\\'mgs
and accompanying descriptions.
Before explaining at least onc embodiment of the imvention in detail,
It is 1o be understood that the invention s not limited n 1ts application to
the details of construction and the arrangement of the components sct forth
25 inthe following description or illustrated in the drawings. The invention is
capable of other embodiments or of being practiced or carried out in various
ways. Also, it is to be understood that the phraseology and terminology
employed herein is for the purpose of description and should not be
regarded as imiting.
30 Referring now to the drawings, Figure 1 illustrates a system 20 for

- determining a minimum effective dose of an inhaled drug 36 for an individual



| 3ehore expl aining at | east one enbodi nent of the invention in detail, it
is to be understood that the invention is not 1lmted in its application to
t he det ai We 2004/ases08t r ucti on and the ar-rangement of the Pcarpzsntivoeset
forth 2 in the follow ng description or illustrated in the draw ngs. The
invention is capable of other enbodi nments or of being practiced or carried
out in various ways. Also, it is to be understood that the phraseol ogy and

t er m nol egyentenpl: Qly@@cﬁfﬁﬁﬁd nSi Sehayo ﬂi)bﬁl(ll@wlpﬁ&%u@fﬁ]ud@ﬁ)@ﬂtpt 2on and shoul d
not be regarded as liniting.” 30 Referring now to the draw ngs, Figure |

|IIustraﬂeS(amhmsieumﬂﬁmﬂwkundenennunkn@cawnwwnnnnmepte@ﬂhveidose of an
i nhal ed drug 36 for an indi VI dual WO 2004/ 0572?0 'CT/1.L.2003/ 001000 11
pati ent 21IH0R GFAEFETIFHEY Gydt B IUNNRANFEE J48UPE AGPUPPRrat us 22

T e P PS5 b S TRERIEE s R ARG 205 B, MR pRALT T ance

,,U|cmor”HEasu an’ rndivi'd asuri ng apparatus

22 may Qe 1d afs@XRAR! B0 ﬁn%ﬂk{”@’mie(r&n@mﬁﬂléf‘EQhaW Gl Speakdtl ew neter.
Patient 2.1 5 would thus exhal e into air passage 25 (see figures 3a, 31 and

5) in ordenste xﬁﬁﬁ&unep@mmmmnamyn@enmmzhaﬁoen®mdnqambn2mnxPulnnnary
performance indicator measurenent 24 may be for exanple, forced
expi r at oPYGEPUTE b entme 2d eBibhbe. (FPmex: mﬂm (e ak CéRﬁr‘WﬁbPi}’”ﬁ‘F 8w ( PEF).

S8 em 20 it ter i vl S precossor 26 ganen ol ol cao
perfor ngﬁﬁ()ﬂ%&%%% s %H{eqm'hn%‘hmtnl?@ﬁ ?\flf}PﬁncaQQﬂ cnh;‘;ﬁﬁ!r%?‘ll horyopay be

ef fected h any cha coral unicatioli Includi'ng, but not limted

to, aow 7@%&@@69%(*6@»“1&0 anlhohaanediorihhect eniy.ibr anseigsicom 2donnect i on; a
| ocal area network connection, n -radio frequency connection, a

fiber- opnMncbomneC®nmmnDrHanneheémneﬁagnebr@¥ﬂ5M®0NmEEMﬂOh Thus, accordi ng

to sonme preferred, enbodi rrents of the invention measurin ppar atus 22 and
dat a proééé%’b‘n““%ﬁl%f E‘H“Hf‘%%r ! I”y’tﬁlﬁ"r el Ot 6@1&%‘3‘1’0”‘éhH“Engeﬁfgﬂd for

exanpl e, ‘Ylucmy r‘%d\”(} DARE IHRDL 13\11 lnqg&lplrr(e"]( it Q\%X wqm?ﬁmn artadio

frequency connection, a fiber-optic connection or an electromagnetic
15 connection.

Thus, according to some preferred embodiments of the invention,
measuring apparatus 22 and data processor 26 are integrally formed together
and connected, for example, by a wired connection. More preferably, data
processor 26 is incorporated into measuring apparatus 22 as, for example, a

20 microchip or printed circult,

In some instances it may de desirable to incorporate an existing data
processor, such as a personal computer or personal digital assistant, into
system 20.as data processor 26. Alternately, but also preferably, measuring
apparatus 22 and data processor 26 are separate units which are connectable,

25 for example by a wire, a local area network connection, or a fiber-optic
connection for purposes of communication. Alternately, but also preferably,
measuring apparatus 22 and data processor 26 are separate units which
communicate without benefit of a physical connection by means of, for
example, an infrared frequency transmission connection, a radio frequency

30 connection, or an electromagnetic connection.



processor 26 is incorporated into neasuring apparatus 22 as, for exanple, a
20 mcrochip or printed circuit. In sone instances it may de desirable to

i ncor por awe 2a04/B%308t i Ng data processor, such as a pers@EaaliLospuber or
personal digital assistant, into systzem Nos data processor 26.

Alternately, but also preferably, neasuring apparatus 22 and data
processor 26 are separate units which are connectable, 25 for exanple by a

wire, a |local jarea,net < conpect.i.on,. .o . fi.ber-0ptic, .6emmestion for
ur poses of -cBeint Ear aRE FRr e s PR e e e L PO R 2 g
appar at usn22,ansodadsdr PEOGAs $9Ece2 oidl i sSRRAMRU NS cvhd o proeideuni cat e
wi t hout benefit’ of a physical connection by means .of, for exanple, an

i nf rar ed afcoequeacynib mansn&siion dosnd@coi oW vidusladitent Zédqueneyy139 a
connection, or an electromagnetic connection. X{\D 2004/ 057300

PCT/ | L20037: 501000t 19 RSgart @887 5f P& HETpWY § 1REF &1 RETBRSRED Bbt ween

measuring apparatus. 22 and data processo dat anp essor 26 is
desi gied and ?%‘TPH] U}:éa’%l]ol%br‘é‘i}?‘démcﬁafué‘gIﬁ%}u%'@gd\S?rtﬁli‘r(r)ﬁﬁ]qg g géti ve dose 30

for incliuigliyaloRabigiend cdnmb¥i PRl YRG, arfcll edederim nedc Ve 23 to

pul nonary perfor mancé I ndi cat or rnea.asureaneat 24. 5 Dependi ng upon the
exact confuhgunattoniofec syatem @0 or uibiray beis @kvanhagebus Itocrpy.esent
conputed Inininmurn effective close 30 as .actual quantitative units (e.g.
|l eg or | Wp retucanpiltermreyeunintsitice. ig.praureriahgs beeil esteygyd thn arlegaei ng t he
present invention to practice it has been discov r_eo\tftg_ggt a |inear "’

rel ati onSRIPBOPETGUF €UB§ degX SELBREWR &M O I 1 SIS F AGECUBSSr bed/ cor ti sol
10 produced, X 100) d gbserved FEW 1 _expressed as.a.pere -of nor nal
. e aaa Dy R T B Beth T e Be R PR 1

linear (& age@)ﬁ}?ra"@ﬁoﬂ)m TFaustich Beswbseitke tQpRAPLAY A i¢edet ermined rul e

whi ch includes Equation 1 or Equation 2 or a conbination thereof for

pur poses (BP=0Q@3f PgoOni igudatiaupefacessaplBt pfedsysem2Oile 18:1&el ati on of FEW

to drugs absorbed / cortisol production is surnniarized in EQJATION 1:
includes Equation 1 or Equation 2 or a combination thercof for purposes o

configuring data processor 26 of system 20.
15 Relation of TEV1 to drugs absorbed / cortisol production is summarized
n EQUATION 1: |
= -17.183+0.645 { measured IEVI X 'l.OO)
anticipated FEV1 J

.
\/
Az

wherein y is the percentage of drugs aborbed/cortisol production.
20 Determination of a computed minimum effective dose Z (in

micrograms) is accomplished by EQUATION 2:

Z=1BD —{_BD X (]MFRP - BFRP}/100) >x 0.645

25
wherein BD indicates a basic dose at the beginning of treatment, MFRP
indicates a measured FEV1 relative percentage and wherein BFRP indicates a
basic FEV I Relative Percentage (100% is the normal) when the BD is

determined. MFRP may be determined anytime while consuming medication.



y= -17..183+0. 6L15 neasured FE11 X "1.00 anticipated FEV1 whereiny is

t he percentage of drugs aborbed/cortisol production. J 20 Determ nati on of
a conput eatormew/osmsoef f ecti ve dose Z (in mcrogramns) isparapmps/nahed by
E.QUAhONL 2: | 131)- 13D x (I ]FRAP3-13FRPJ/100) x 0.645 25 wherein BD
indicates a basic close at the beginning of treatnent, IVIFRP indicates a
nmeasured FEV | relative percentage and wherein B.FRP indicates a basic FEV
| Relative Percentage (100%is the normal) when the BDis determned. M
RP may be determ ned anytinme while consum ng nedication. 30 WD 2004/ 057300
PCT/ 1 L2003/ 00$08@m 2B 15ys fien20imbydd a1t héustinhbd ddevean nadjhustsabB€ del i very
mechani sm 34 capabl e of communicating with data processor 26 and receivVving
conput ed CapiE AliRPBITEEEIVE YWo8e! 1B0P D8OV by IEEK BN 8% 82 PHEddesi gned and
5 constructed t

del i d 0 of i,nhaled d 6 to individual
ot ont | Shn gV e S bR Sen R e T e a IS BRI e p e v oue

phar ”,@CG‘éEufp]ﬁﬂlctec?m%«ieﬁ-ic%ﬁp%?mi DGdUtl pg; Adel L d,Qnals inguedugnts. 1t is

expected that during the fe of this patent many rel evant adjustable

del i very poeehani. snisalwi lhudeo idenel opgdicang thbéoiscopa ofrmhecttenm

"adj ust abl e delivery mechanisni’ is 10 intended to include all such new

t echnol ogp@poritieniGr inchalinepddt ehyl inguedianiso lprsefgeaistyhaldfwsteabke delivery
mechani sm .34 is designed ._a]r_l‘d con_ftruct_e?_ to recejve _cqnpklt ed m ni num

ef fect i ve d85d 30581 B2 HERGAM & NS e By InBERVHFRS aB S nput  devi ce 40
(Figure' 4 4), on,delivery . ni_sm, thi.s. > Lcomuted dose 30 is
di spl ayeg’“b%loﬁ‘r%6?‘59’%%%’%@? i}ggéééﬁ)aﬁ]gﬁ&ggre \ﬁlghﬁbﬁaﬁg%]ﬁ‘gﬁgﬂz y For purposes
of the spaechddcalinem@mndl {8 neRe&RRRAMYEING, 648l the phrase "display

device" refers to any device for presentation of data to a patient. The
definition i ndludeselbit disomot fekdldy hégistable delivery mechanism 34 1s

designed and constructed to receive computed minimum effective dose 30 as a

manual data input by means of a data input device 40 (Figure 4) on delivery

mechanism 34, In this case, computed dose 30 is displayed on display device

15 32 and observed by patient 21. For purposes of ths specification and the

accompanying claims the phrase "display device” refers to any device for

presentation of data to a patient. The definition includes, but is not limited to |

mecanical displays, speakers, LCD screens, LED displays, CRT displays and

active matrix displays.

o
=

Patient 21 the inputs computed dose 30 into input device 40 on delivery .
mechanism 34. Delivery mechanism 34 is further designed and constructed to
deliver computed minimum effective dose 30 of inhaled drug 36 to individual
patient 21 either as a result of the manual data input via input device 40 or as a
result of subsequent actation of delivery mechanism 34. Figure 4 shows display
25 39 of data input in arbitrary units. In the pictured embodiment of delivery
mechanism 34, input device 40 is a rotating ring (rotation depicted by curved
arrow). Each increment of rotation is depicted on display 39 (e.g. as the
number 4 on an arbitrary scale from 1-7. Examination of display 39 helps
patient 21 to ascertain that they have correctly input computed dose 30 to

30 deliverymechanism 34. While numerals are pictured in figure 4, it may be

- advantageous to express computed dose 30 in non-numerical units (¢.g. colors,



rnccani cal displays, speakers, |1-CD screens,.L. 1=) displays, CRT displays
and active matrix displays. 20 Patient 21 the inputs conputed dose 30 into
i nput devwoeoddnsasvodel i very mechani sm 34. Delivery necramiszmo34010eo
.further designed and constructed to 14deliver conputed m ninum effective
dose 30 of inhaled drug 36 to individual patient 21 either as a result of
t he manual data input via input device 40 or as a result of subsequent

actation jQf, bxqellx'n\ﬁ%r% U@&lﬂ@mcsmx ) f bAKE & _QI@?hQV‘ﬁIIWIﬁ pliafomdRig9 of data

input in arbitrary unfFts. In the pictured enmbodi ment of del i very mechani sm
34, inputndevicehdbze sl dokeBating ring (rotation depicted by curved

arrow). Each increnent of rotation is depicted on display 39 (e.g. as the
nunber 4 on an\énlbmbhawl\gn“alneuﬁmomnﬁ g mogxaiugst {SexeMmdespl ay 39 hel ps

atient 21 to ascertain that the ve correctl t uted close 30 to
B0 G el | vaFymECHAR S I EON oy S Se s o UPR Y FOURESS: Tt ey

be advant 0 N NN AsgErical it s (e. g.
col ors, \Aogggggfﬁ%’gggé%ﬁ'l&?l{fgpgj &giggé%n@ﬂ retO?Ge:lrIS] (asnllnnalté]wéteonetrl C
forms) inepnder dfehgraueninspatypeatDAlvdry emchehng) 3ananeddfvethe size of

cl ose 30. , Adjustable delivery rechani sm 34 may include, for exanple, a

mechani calcrdmlpeﬂslemyltamrqtoet:dqronl c di spenser, an el ect rorrechanl cal

di spenser, A piezo-el ectric. dispen r. ap aerosol pense
conbi nat i ons |T1&‘T DIESRIY B S IaRAEES ¢ bh]él“BTﬁt‘ Hé%é”‘gf‘%‘gé}ﬁé“ ?Va g DeI | very

.rrEChan! s mcgg% Eggl:llx\éﬁrmo e oqulf)l 91 ]ﬂﬁfﬂB ]%&ﬁ QédBQﬁqﬁgl\lJ pr esent

|nvent|o odiee igure of

optimgzi n&it%rnq()?ext 3Q1\0jn el nhaked S‘d)rng u@@s 'F]Qdalnruhﬁglz\{xlt kil oné o patient 21
at a given tine. hod 50 includes measuring 52 at | east one pul monary

Perfornan@enkmdncp@®®nmﬁa$unemammrﬁénohnmndOWHdualnpamﬂqnmmﬁa;l , Measuri ng
52 is preferably acconplished a spirorncter or a rrechanl cal peak flow
meter, al Vivouginodthds padorades eGun el he ! ampliioyedcy v @ Avchagicghi fi cant |y

ef f ect ng)w tl%)\cvi mSLOtgror(n ough ocmrrmkgﬂgg (egxl;ld be cmp%)gg\w & her
significantly effecting method 30 or an outcome thereof. Method 50 further
15 includes communicating 34 pulmonary performance indicator measurement
24 to data processor 26 and computing 56 minimum effective dose 30 for
individual patient 21 by applying predetermined rule 28 to pulmonary
performance indicator measurement 24 within e data processor 26.
Optionally, but preferably, method 50 further includes transmitting S8
20 . minimum effective dose 30 to adjustable delivery mechansm 34 from data
processor 26 via a channel of communication between adjustable delivery
mechanism 34 and data processor 26 and permitting 60 adjustable delivery
mechanism 34 to automatically adjust to deliver the minimum effective dose of
inhaled drug 36 to individual patient 21 and to dehiver 64 the minimum
25 eflective dose 30 to patient 21.
Alternately, but also preferably, method 30 further includes manually
inputting 62 minimum effective dose 30 to adjustable delivery mechanism 34
and delivering 64 minimum effective dose 30 of inhaled drug 36 to individual
patient 21 by means of adjustable delivery mechanism 34 .
30 System 20 is optionally, but preferably supplied as an article of

- manufacture for autonomous individual optimization of a treatment protocol



15 includes comruni cati ng 54 pul nonary performance indi cator measurenent

24 to data processor 26 and conputing 56 m ninmum effective close 30 for

i ndi vi duaWwopat4/ent002. 1 by appl ying predeterm ned ride 2&draLpebnoner y

performance indi cator nmeasurenent 24 Wthin e data processor 26.

Optionally, but preferably, nmethod 50 further includes transmtting 58 20
m ni mum ef fective dose 30 to adjustable delivery nmechanism 34 from dat a

processor, 26, 1‘(7'(1@\/1&1'9 ARl s\ aferGRMAHN £ald Eﬁqtmt%@ﬁnn@@i ystsabhe delivery
mechani sm 34 and processor 26 and permtting 60 adjustabl’e delivery

nechanlstgﬂnﬁﬂnawWQﬂakt@aLhmnaﬁ}uﬁt td opdheliaen dthespecninpomefif ective dose
of inhaled drug 36 to individual pati ent 21 and t.o deliver 64 the m ninum
25 ef f ectiive Hosges.30tito! qohw@mmzp() A erimamed9se Burmaleso! o e ey anl v,

nmet hod 50 further. | ncl udes putting 62. mninumeffective dose 30
Lo o bt g b By e AR sl reig Tty gté‘ﬁHél%%wjhi’%lrﬂ“effectlve

close. 30,90 hale 6.1 0 ndi v Bl 21 by, of
adj ust ab[ke JePlls\?zlezr'gdﬂéHﬂaﬁl sFm 3‘: p QQHP ibie BET: ‘?Otm oD HHTHQ%

System is optionally, but

prefer abhya@m@pl11Le@lna1s@\anf\ambmhe ®f} mﬁrﬁmﬂaﬁwr@ thoriagtianenous i ndi vi dual
optim zation of a treatnent protocol WD 2004/ 057300 PCT/ 112003/ 001000 15
for an |ndwl adleaticipary enchsuf el agnifinombarnespitrcat opy pdsdonder (e. g.

asthma) . Optlmzatlon as used herelgreferers tootlmzatlon at a :
speci fi ¢ oA AT UE iRt of URaRE Py 40T patOsrT 91 léb%‘u]ﬁ SISgMaly gpt i mum dose

30 i mredi at eI %df)&h%rvct P16 gac b]&, U3E, tq]“i”hf‘g” gt ];ugl I‘?’)@ Cyglgnglrvt' cle of

manuf act UF8 Y asur ssor 26 and

adj ush ablig ded i \{ﬁdj xaglplgngnhﬁml;%fﬂ as descri bed herel n | bove. According to
this enbodlnen [ € Ihvelition, adjustable delivery mechani sm 34

contai ns phar ﬂ?&aau&am&k Jompositoron2 1R caideimtid f'peekibbrgitiibat ment of the
respiratory disorder and includin as an active ingredient, an agent 36
capabl e GECanedty) é\ViﬂnqrsWﬁm}brﬁﬁ ugd ?ﬁrenp eEPEBAOOY SITEET O 86 dept thahd packagi ng
material, d o;gJ)gtrura?l%g?}l{tnﬁf?ce}llm Tasit; ?OSI{ ttol ((x)rpmd'gzcmmx ﬁngnito?a Ho?abr% ¥Sc| ol ogi C"?‘.,' 'y
the biological activity and properties of administered compound 36. An
15 adjuvant is included within this definition.
Pharmaceutical composition 42 may further contain an "excipient”
which, as uscd herein, refers to an inert substance added to a
pharmaceutical composition to further facilitate administration of an active
ingredient. Examples, without limitation, of e:\’cipicnts inc]m}_e calcium
20 carbonate, calcium phosphate, various sugars and types of starch, cellulose
derivatives, gelatin, vegetable oils and polyethylene glycols.
For administration by nasal or oral inhalation, the active ingredients
for use according to the present invention may be conveniently delivered in
the form of an aerosol spray presentation from a pressurized pack or a
25 nebulizer with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichlorofluoromethane, dichloro-
tetrafluoroethane or carbon dioxide. In the case of a pressurized aerosol,
the dosage unit may be determined by providing a valve to deliver a
metered amount.

30 Articles of manufacture of the present invention may, if desired, be

- presented in a pack, such as an FDA approved kit, which may contain one or



acceptabl e cai-Tier" which; as used herein, refers to a carrier or a
dihlent ill at does not cause Significant irritation to all organi sm and
does not wbnrogatsesoot he bi ol ogi cal activity and properti esTaLtoozdomen st er ed
conmpound 36. All 15 adjl.lvant is incleuded within this definition.
Phar maceuti cal conmposition 42 may further contain an "excipient” which, as
used herein, refers to an inert substance added to a pharmaceutical
conposi tL.on. Rlﬁi[f( s]igtlbefornﬁ%oln'tﬁiﬁ?ﬁ AN}, Sttt 8B Of h@Pa@Ckhyefori ngr edi ent .
Exanpl es, W thout "ITmtation, of “e;xcipients include calcium 20 carbonate,
cal cl url txpherpbatgiisy aldi@us SugRr ilandcl! ypesliofer phak clihegekkuligse deri,
atives, gelatin, vegetable oils and polyethylene glycols. For
adni ni st patonnpynipdsalinvruwioas [Pnpakateoep! teoASiN Ve pigr 8F ALK for use
according to the \ﬁ)r esent .invention may Ee_\cotnveni.entrl}z/‘ del_ﬂiy_ﬁr)qq) In the
form of HRYaBFOEGEINEE B9 ¢ &SBRLES BH FRORPAPIEE L drP P8P B 6™a -5
nebul i zer with the use of a suita #__,e. R Qtp‘g{ ANtye & Gie of
di chl or odigf()l\bglﬁlg)ﬂgtﬂh‘g‘ﬁ%f{t&*‘l’lchlllgﬁg Il]}_or“or‘re ‘hane, (glcm oro-
tetrafl upngethang ok, ¢arbarbidicoxideecive dthepease befihaapeessorized aer osol ,
the dosage unit may be determned by providing a valve to deliver a
met er ed aomwnt the3ipddi chesooivmamaflactisnetiofl. Sheh ppesentr exvenpic on may, if
desired, be presented in a pack, such as an FDA a\%Proved,_ Kit, which may
contain one kst oeboourpEP300 PRETE 20037 ho1b661S 16 HEP S U [%osage f or s
containing actj.ve ingredient 36, The ck. may, for- exanple, conprise netal
or pl ast PEESFOPHON &g %fsofan’]o‘l’-ﬁ-psrf)é?LpB%(g&.cl(lﬂ%gyt'pack may be acconpani ed by
i nstryctions R ement. and . agdinink st hakb Ao Ragk e M@y At SO
, i oL PRAS W LRt andaadinink $ B&sLRN addeoRagice®Y
incl ude a notice assbci ate?i wth the container in a formprescribed by 5 a
gover n. neahalabdgencyert egdhahisng3 4 hecarenufiaetueé miugeuor ciSal e cafose
pharmaceuticals, NOWnotice is reflective of ' approval by the agency of the
form of DRerconpospriconsrdd tierantiadi ni Stratioii. Such notice, O exanple,
fol lin rov .th .S, .F Dr Adm ni strati
ey be o ab?—\cco(‘r:]diggrt)o gm%% p?gteg‘re% elJanSochmoeggs gfnt%p Jn\l7lcqlllocli’lr,nl_1m!n§£[1r]r?:[9,I on for
apparatus 22 , data processor 22 and adjustable delivery mechanism 34 are
15 integrally formed together or connected one to another.
According to alternate preferred embodiments of the invention
measuring apparatus 22 and data processor 26 are integrally formed together or
connected one to another and adjustable delivery mechanism 34 is connectable
thereto.
20 It is appreciated that certain features of the invention, which are, for
clarity, deseribed in the context of separate embodiments, may also be provided
in combination In déing]e embodiment. Conversely, various features of the
invention, which are, for brevity, described in the context of a single
embodiment, may also be provided separately or in any suitable
25 subcombination.
As an illustrative, non-limiting, example of the potential benefit of a
systems 20 and methods 50 according to the present invention, consider the
case of a hypothetical asthma patient Ms. Bea Wreatheshard. Bea has been
treated in the past with a standard metered doses inhaler which delivers 50
30 micrograms of an IGC based drug per actuation. Her doctor has instructed her

* to inhale two actuations in the morning upon arising and two actuations before



prescription drugs or of an approved product insert. 10 Preferably the
article of manufacture is designed and constructed so that adjustable

del i very woechamissim 34 recei ves conput ed m ni num ef f ecti PeTALZO®0018@ fr om
data processor 26 automatically. Accotiding to sone preferred enbodi nents of
the invention, neasuring apparatus 22 , data processor 22 and adjustable
delivery nmechanism 34 are 15 integrally fornmed together or connected one to

anot her. , Acrordi, ghtt. g\zsa:ync hRage, m}w%]cc%rf(ﬁfjxngﬂgggquin@mysopfﬁiFrter6 nvention

measuri ng appar atas data processor are integrally formed together
or conngglied.@eeves @NoL hers. and adj ust abl e delivery mechanism 34 is
connectabl e thereto. 20 It is appreciated that certain features of the

i nvention, whitchoaheg td gre pksanit iy aeivor irhedur nStapeaoomnt Xt\verldsepar at e
embodi ments, may al so be provided. in conpi n%.t ion in a single enbodiment.
Conver sel'\F!SWArT BUE F a5t OFeQ o EHBY I T et PORIS Wi FEaPeY 'flgw brevity,
descr_l beqrolcnusstoquGC\QB{[xl?)x}pp f '131“5(151]&[1‘1 neer %dz'sfﬁ%ﬂfete] 1 }ﬁe%llﬁﬁ ipﬁ%npr Oyl ded
separateiy or i n any suittabl'é’ 25 "subconbi nati oi | . an | ]ustratwe,

non- i m i eXamrle(of. 1 he:pohenbichabenelsbeaficaly systenms (80 and net hods
50 according to the present invention, consider the case of a hypothetical
ast hma papdeeht vk siBeia g eatonestiardd. BeacRdsnbeenmetinsatbedzrédict Henpast with
a standard netered cl oses inhaler which delivers 50 30 microgranms of an | GC
based dr gl paeregseuatiibn. ! BERcaHE hr cadap ASPHIEE Y 2R A St o' Fital e -t wo

actuations in.the norni upon. ari.si ng and two, actuations hefare WO
2004/ 057560 pETHY 55663002000 © 71Tt it "4t hegET ﬂ@p%}’ﬁ]gé% T Ben
i nhal gs 200 b@igf B RuBLday3 @iyl §61R%xBessM 10095 A TB . VAN W hEhiREhYs days.

According to the present 1nvention, neasuring apparatus 22 would neasure a

pul nonar yufferif@nmmncent pdiicas dn 24y behon &aadehrdanleatiidrently, Dataill processor
26 woul d apply a predetermined rule 23 to determne ain iniilluill
still actuate delivery mechanism 34 4 times but may receive no medication at
all. Further, according to preferred embodiments of the incvention, Bea will be
unaware of the dose 30 she is receiving. This may be accomplished, for
15 example, by use of an automated delivery mechanism 34 with no display or by
use of display device 32 and data input device 34 which cmploy non-
alphanumeric symbols. For example, names of classical music composers or
animals might be employed to indicate different dosage levels. As a result,
stress, which is believed to be a contributing factor in /‘\sthnm, is reduced. Thus,
20 as aresult of the present invention, Bea benefits from reduced 1GC
consumption, an increased feeling of wellness and reduced stress.

Although Ih‘c invention has been described in conjunction with specific
embodiments thereof, it is evident that many alternatives, modifications and
variations will be apparent to those skilled in the art. Accordingly, it is

25 intended to embrace all such alternatives, modifications and variations that fall
within the spirit and broad scope of the appended claims. All publications,
patents and patent applications mentioned in this specification are herein
incorporated in their entirety by reference into the specification, to the same
extent as if each individual publication, patent or patent application was

50 specifically and individually indicated to be incorporated herein by reference.

. In addition, citation or identification of any reference in this application shall



effective W 31.) (e.g. Z according to equation 2) specifically for Ben at
the specific W she is going to be treated. Dose 30 nay sonetines be
great er twereod4@x7soocr ograns but will generally he | ess toanLid@oomoer ogr ans.
AS a result. Ben will consune well b ow 6 mlligrams per nmonth of |1GC

al t hough she will to feel better because (lose 30 will be in excess of 100
m crograns when Bea is suffering nDst fromAsthma. On days when Bca is

br eat hi ng_nor " i ve i 34 4 tines
but may Igggel vgnH%m%a 785,[(4101%:1(2,[ m : g g%%nggls Y& r}%ﬁr dél"ﬁgphgpmsf orred
enbodi mefHes, 0f. { hg.dMpwention, Bea mnll be unaware of the dose 30 she is
receiving. This may be acconplished, for 15 exanple, by use of an autonated
delivery mechanism 34 with no display or by use of display device 32 and
data inpl.it device 34 NOWenploy non- al phanuneric synbols. For exanpl e,
nanes of classical music conposers or aninmals mght be enployed to
indicate different dosage levels. As a result, stress, which is believed
to be a contributing factor in Asthma, is reduced. Plus, 20 as a result of
t he present invention, Ben benefits fromreduced | GC consunption, an

increased feeling of wellness and reduced stress. ,-Although the invention
has been described in conjunction with specific enbodinments thereof; it is
evident that many alternatives, nodifications and variations will be

apparent to those skilled in the art. Accordingly, it is 25 intended to
enbrace all such alternatives, nodifications and variations that fal

within the spirit and broad scope of the appended clains. Al publications,
patents and patent applications nmentioned in this specification are herein
incorporated in their entirety by reference into the specification, to the
same extent as if each individual publication, patent or patent
application was 30 specifically and individually indicated to be

i ncorporated herein by reference. |In addition, citation or identification
of any reference in this application shall W 2004/057300 PCT/|L2003/001000
18 not be construed as nn adm ssion that such reference is avallable as
prior art to the present |Jn\ ration.



WO 2004/ 057300 PCT/1L2003/001000 19 WHAT IS CLAINII=D .I1S: I . A system
for determning a rnininumeffective close of an inhaled drug For an

i ndi vi duawopaed/esntooat | given tinme, the system conpri si rgT/IaLim@}/0@0eEASUN | NY
apparatus designed and constructed tol9reasure at | east one pul nonary
performance indi cator nmeasurenent of the individual patient; and (b) a
data processor capable .of communication with said neasuring apparatus,

sai d dat roces ed and configured to provide a conputed mininum
effectivg\@ﬁds§>?gr qﬁékg di vi dual patient by applying a predeterm ned

rule to said pul nonary performance indicator neasurenent. The system of
claim1, further conprising: (c) an adjustable delivery nechani sm capabl e
of conmmunicating wth said c.lata processor and receiving said conputed

m ni nrum ef fecti ve dose, said dellvery mechani sm desi gned and constructed
to deliver saild coﬁpurédﬂlnfﬁ1 ﬁv%miéGWPUéUGb%éﬁ%P“ﬂ%é°ﬂﬁhﬁléh”é%ug to the

i ndi vi du tlent st em of (o]0] ng:
adj ust abﬁé“”pgl‘ Wigpy 'Hd%‘i“éﬁjl ﬁeba‘?‘@h%él”“é%él““céh%‘t Plfc? Télgpil & rgcel(\(i)e 2; d

conputed m ni pm efdf HEAYE o ?ﬁre) %Sd& “lU?A(I daksa ot UL, mSahiek qdel i very
mechani sm desi'gned ‘and const ruct e eliver said computed m ninmum

ef fecti ve.dpsse gfilrhdienri rhhﬁﬂoﬁ‘i’mdd’dh@)dﬁ@l ¢hechndevicdual theahientual4. The system
of claim1, wherein sald measuri ng apparatus is selected froma group

consi st i pguoft; angpi roneter and a nmechani caol peak flow neter. WO

2004/ 057300 PCT/1L2003/001000 20 5. ghe syst.em. of clal 1, wherein said

pul monary per f b&naﬂd&”“?ﬁﬁﬁé%ﬁéﬁPW§e§ CEBY B FR ALY EVEQBUﬁQ%%%SIStIng of
forced expira

(PE.I ). pdm‘ius PR nocessoref‘iu %ﬂt((?JIC]Id(,Elgf\{(’lij)LL]qg%I'B@%K Lle(XLPll]}glﬂEer flow

minimum cffective dose for the individual patient by applying a predctcrmmcd

rule to said pulmonary performance indicalor measurement.

2. The system of claim 1, further comprising:

(c) an adjustable delivery mechanism capable of communicating
with said data processor and receiving said computed minimum effective dose,
said delivery mechanism designed and constructed to deliver said computed
minimum ctiective dose of the inhaled drug to the individual patient,

3. The system of claim 1, further comprising:

(¢)  anadjustable delivery mechanism designed and constructed to
receive said computed minimum effective dose as a manual data input, said
delivery mechanism designed and constructed to deliver said computed

minimum cffective dose of the inhaled drug to the individual patient.

4. The system of claim 1, wherein said measuring apparatus is
selected from a group consisting of a spirometer and a mechanicaol peak flow

meter.



6. .lhle systemof claiml, wherein said conputed m nimum effective C ose
is presented in a format selected froma group ci nsisting of actual

guant i t atwoeow/dstmoand arbitrary units. 7. The system ofCglir2oos/potoather ei n
said predetermned rule includes: Z 20 EIl BD x ( OFRP - BFRP /.10(Jx 0.64
5 wherein BD indicates a basic dose at a beginning of a treatnent; wherein
Nl FR P indicates a neasured FEV 1 rel ative percentage; wherein BFRP

i ndicates a basic Fl----VI Rel ative Percenta\ ge when BD i cleterlniried;
and wherein Z3r epr dderivsicpha!l b]dH‘rbdt é‘él’ﬁfﬁ‘hls U BT E B PVéO’d%§§° S. The

system of fféﬂ{ I Llcé((:(t %(Ejﬁ]pp}ﬁ%lmt )L( R0 o% tqﬁleldve\rry at&?cxr})‘?ﬂ 2 gl udes at

111
| east oné’ roup “CORsI 1l echanl ca

di spenset,. & @rqe;y q%%@ﬂ@b%la thﬂ’@\”qﬂ rand a piezo-electric dispenser.
9. The system of claim wher ei n"sai d adj ustabl e delivery mechanism

includes at | east one itemselected froma group consisting of a
nmechani cal di spenser, an el ectronechani cal di spenser and a piezo-electric
di spenser. 100-A néﬂﬁdd“@ﬂW@bﬂﬂhﬂﬂtH@LéJ@Pé§éibWP%hdWWHHP@H‘drug to an

i ndi vi dual. atl nt at_a giv g ) measuri ng at
| east oné bg ﬁa?w'ﬂd)éﬁ% (n‘glrln]céh% g (Q:Cafbm? tﬁé]a\ g I@E’r@ﬁf mgmtlég}l ndi vi dual
patient; 8 41,03430 9”5 Jl L,20034Q01Q00 21 (h) communicating said

pul m)nary per ornmance indi cator measurenent to a data processor; and (c)
conmputing a mninmumeffective close for the individual patient by.applying
a predetennined W to said pul rmnary perfor mance i ndi cator ineasureincnt
wi thin said ddt dhprosessofrclamn I, whken malt]lmd( otmeingilmieonchges:her

conpri si ng:

Z=BD - {BD x {{MIRP - BFRP}/ IOO}X 0.645
wherein BD indicates a basic dose at a beginning of a treatment;
wherein MERP indicates a measured FEV | relative percentage;
wherein BFRP indicates a basic FEV1 Relative Percentage when BD 1s
determined;and |

wherein Z represents the computed minimum effective dose.

8. The system of claim 2, wherein said adjustable delivery
mechanism includes at lcast one item selected from a group'cb‘:nsisting of a
mechanical dispenser, an electromechanical dispenser and a piczo-élcctric
dispenser.

9. The system of claim 3, wherein said adjustable delivery
mechanism includes at least one item selected from a group consisting of a
mechanical dispenser, an electromechanical dispenser and a piezo-electric

dispenser.

10, A method of optimizing a dose of an inhaled drug to an
individual patient at a given time, the method comprising:
(a)  measuring at least one pulmonary performance indicator

- measurement of the individual patient;



(d) transmtting said mninmumeffective dose to an adjustable delivery
mechani sm from said data processor via a channel of conmunication between
sai d adj uwpabb«osd®bi very nechani sm and sai d data proces®am/1L20@8/001(e)
permtting said adjustable delivery machanismto automatically just to
deliver said mninmmeffective dose of the inhaled drug to the ,.1d

i ndi vi dual pati ent and to deI i ver said m ni num effecti ve dose. 12. The

nmet hod of cl aér? further. I‘]I SI] 13 é}df%fé nual | y 5 tt| ng said mni num
effective dosEto é‘ﬁ”‘ﬁﬂ] U%itlibrl eUdBY VP é‘?f&ﬁi%“r‘nm ¥d'Ce) delivering
said mn 1, i nhal ed drug to the individual patient
by means‘ gqmsréin %Fc# X?t g‘b}ﬁ%@%se it v‘gr%y mechanism. 13. The method of claim
10, wherein 5@, hd ”@@@Wlhﬂgallﬁm acepamtdtishethdeyicatigeiidcedael goiced Wrn a
group consisting of a spironmeter and a mechanical peak flow meter. 14. The
met hod obychpivimd 0 prohereiined aild (patisondmynper por panoec NAditdt or i s
sel ected froma grou conS| t| ng of forced expiratory volune in one second
(FEV 1) dhd“b’éék”é)‘(‘ﬁr‘rl%tt\t‘)‘r‘y P BWEBIE) . 15. The nethod of claim 10, wherein

said mnimumeffective dose is presented in a format selected froma group
consisting of actual quantitative wunits and arbitrary units. WO

2004/057300 PQJT/”—?I@]Q%Q%@Q)%%% 6. uhlﬁcmhh@ﬂmfo claim 10, wherein said

predeterm ned rul e includes: , BF) -JB. x (I 1 FFRP - BFRP1/7 00} X
0.645 1 wheréin BDmrmdmuatBsnanbasnnmctdsﬁt1at: dwsbéginnnidngtafe a treat ment ;
wherein N-7.1'RP indicates a nmeasured FEV | relative percentage; wherein

BFRI ' i ndkbatrasnectvasine irpvsaidrel: aPIiWeSSlDér\béﬁtcéglé”w?ér?OBD“i”éM“O”
between said adjustable delivery mechanisim and said data processor ; and
(e) permitting said adjustable delivery mechanism to automatically
adjust to deliver said minimum effective dose of the inhaled drug to the
individual patient and to deliver said minimum effective dose.

12 The method of claim 10, further comprising:

(d)  manually inputting said minimum effective dose to an adjustable
delivery mechanism; and

(e) delivering said minimum effective dose of the inhaled drug to the
individual patient by means of said adjustable delivery mechanism .

13, The method of claim 10, wherein said measuring is
:xccomp]i'sﬁed by a device selected from a group consisting of a spirometer and

a mechanical peak flow meter.

4. The method of claim 10, wherein said pulmonary performance
indicator is selected from a group consisting of forced expiratory volume in one

second (FEV1) and peak expiratory flow (PEF).

15.  The method of claim 10, wherein said minimum effective dose is
presented in a format selected from a group consisting of actual quantitative

- units and arbitrary units.



determ ned; and wherein Z represents the conputed m ninume- ffective dose.
17. The method of claim 11, wherein said adjustable delivery nechanism

i ncl udes WD doeasrzoone item sel ected froma group consi SPCTGLZI03/801000
mechani cal di spenser, an el ectromecha cal di spenser and a piezo-electric
di spenser. 18. The nethod of claim 12, wherein said adjustable delivery
mechani smincludes at | east one itemselected froma group,c onsisting of a
mechani cal di spenser, an el ectrornechani cal dispenser and a pAzo-el ectric
di spenser. 19. An article of manufacture for autononous individual

optim zation gf a tnd@mm &1"8 WPJ \R%c%mnqirwl@luammtxmnt suf fering
froma resplratory I sor he article of manufacture conprising: (a) a
measur i ng cappar at us deS|gned and constructed to neasure at | east one

pul monary performance indicator neasurenent of the individual patient; and
(b) a data processgr capabl e of comunicaiion with said neasuring
appar at us, Zat 8TdakBPro¢EHSRP -dBERIHED ARG bbhPi-gured to provide a
conmput ed WD 2004/ 057300 PCT/1L2003/001000) 23 m ni num ef fective dose for
the individual patient by applying a predetermined W to said PUlL3llonary
performance indicator neasurenent. (c) an adjustable delivery mechani sm
desi gned . and.;qonstirugted f eadiecekyve | sadidnonput edamddj m 1 effective dose
and to to deliver said conputed mi ni mum ef fective We of the inhal ed drug
to the i ndieviidudl Rpatridentes  dicasurphaivbleleticapeiconpasi tion identified for

treatnment ofthe respirator, dlsorder ei.ng contalned} %E)n said
adj ust ablé adel M@RV nechEaiRdS IS Y | Ral raBerenEsr “Eiipost fi on i ncl udi ng,
as an actjve in: ient, an agent capable of relieving syrrptoms of the

resplratgfylﬂP%%¥d% and (e) packaging material .
wherein Z represents the computed minimum effective dow

17.  The method of claim 11, wherein said adjustable delivery
mechanism includes at least one item selected from a group consisting of a
mechanical dispenser, an clectromechanical dispenser and a piezo-clectric

dispenser.

18, The method of claim 12, wherein said adjustable delivery
mechanism includes at least one item selected from a group consisting of a
mechanical dispenser, an electromechanical dispenser and a piezo-electric

dispenser.

19 An article of manufacture for autonomous individual
optimization of a treatment protocol for an individual patient suffering froma
respiratory disorder, the article of manufacture comprising:

(a)  a measuring apparatus designed and constructed to measure at
least one pulmonary performance indicator measurement of the individual
patient; and

(b)  a data processor capable of communication with said measuring

apparatus, said data processor designed and configured to provide a computed



20. The article of manufacture of AN 19, wherein said adjustable delivery
mechani sm recei ves said conputed m ni mumeffective dose fromsaid data
processorweubenmsysooal |y. 21. The article of manufact ur e pofi/icioas/noidd,
wherein said neasuring apparatus , s@id data processor and said adjustable
delivery mechanismare integrally formed together or connected one to
another. 22. The article of' manufactur-e of claim 19, wherein said

AN M S N e s G S
connectaple § bat pCErlm(mm'y performance ndicator measurement.

(¢) an adjustable delivery mechanism designed and colnslructed to receive

said computed minimum cffective dose and to to deliver said computed

minimum elfective dose of the inhaled drug to the individual patient.

(d) a pharmaceutical composition identified for treatiment of the respiratory

disorder being contained within said adjust: h]u delivery mechanism, smd

pharmaceutical composition including, as an active ingredient, an agent

capable of relieving symptoms of the respiratory disorder; and

(e) packaging material..

20.  ‘Thearticle of manufacture of claim 19, wherein said adjustable
delivery mechanism receives said computed minimum effective dose from said
data processor automatically,

21. The article of manufacture of claim 19, wherein said measuring
apparatus , said data processor and said adjustable delivery mechanism are

integrally formed together or connected one to another.

2. Thearticle of manufacture of claim 19, wherein said measuring

[N

apparatus and said data processor are integrally formed together or connected

one to another and said adjustable delivery mechanism is connectable therto



