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 Tl MEODO0AISEID AND BACKGROUND OF THE | NVENTI ON 15 Poa/1pzs/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 nmeteded dose inhalers on a
routine basis is quite large. For exanple, asthma affects approxinmtely
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. The American Thoracic Society; the. Anmerican Lung
Associ ation and the European Respirator- Society (.Kanada et a]. Issues ill
the wuse wb2001&r3®d gl ucocorticoids. Ali) J Respir Crit PCane200%/0@do0ol996; 1
53:]1739-48). recomend ongoing treatent for 30% o of these asthma
patients with inhaled corticosteroids or glucocorticoids (1GC). The device
of choice for 10 adm nistration of these inhaled corti costeroids is a

met ered doseh rmﬂhﬁhthchhﬁé]ﬁerJehnﬁ?.t'fil% Lshed ;BrtBﬁL ]Wt%oﬁ?cf[ewe'gyge in the

treatnment o I ssues i'n e use of 1nha

gl ucocor t;hgotdgircAhBrodm Regpiitn Crantrec&ane ndk@dnk9dy d&3sbn39- 48) . However,
| GC have the potential to cause severe adverse systemc effects. For
exanpl e chronildd ongbtrer muse!ofs h GO head d1dodseahalewpor tiéitioc bause adr enal

suppr essi on, osteopor05| s .and growt h. suppression in. children OL111 et
al . Growt'R! 6B Wikt 95 8HF di*‘gH”ﬁm’ Heqaf gﬂ(’\éBfflvcégt]e’r/Bl‘Hs gﬂgct”r act). Am

Rev Respi, rle S }nggg’f 14]7 &@%L,\HJ& dﬁ\MPﬁ aaT]u M()U]c(?\hn§9n ’e}y}érlgq rlﬂT% PA, et

al. Gowt' retaralonlnas thmat i ren reaedvvl h i 'nhal ed

becl omet haseor@hpiepienaleped:ARCE!ird0 1988y @KL‘énﬁm VahiesssikHin Bar nes 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 duri ng\ ;treat nment with inhal ed
corti cost’éfopasndpamicat$ iegMgy2osgigdsgl 4hese WSW“He}? GrengpVipeddrngsh s.

Short-term gr owt uring \trea nt, Wi, nhal utica ne, 25 _pr.opi onat e
and becl o%?%‘éétorﬁ&%dl(droﬁpbﬁaql C’]ﬂfcﬁ}%rg Chlri%("] T gé“tBSgg?‘s %ch r:Dfl tsk K,
M1 nef ADdéx &WY@E of Ls"?,‘l}mﬁ@d? enalcobunaGH; o, 'nﬂ AsthmRe gl Dis  Child

1990; anger of then adverse ef fects I ncreases with the

armunt of JCC [gonswmecki{iDahtd RiatLidhack BetiMalio tHe keadneliosenstiangi ng
study of fluticasone propionate in adult patients wi th noderate asthna.
Chest 30 \ngxgghammil%zus)n thADI R0 0411987301 ROTP1c2003/D01DGEspB (Sttudi es

ndi cate that L osgsdpendst suppression ol Lhe YBOUTBLaM & s

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 dose ranging
study of fluticasone 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 19%96:2064/059300101. Donnelly of M Effects of budes®eairde2@s001000
fluticasone on 24- hour plasnma cortisel. Ami Respir Crit Care Med 1997;
156:1746-51). ,this suppression occurs even follow ng a single close

i nhal ation of 1GC Systemic bioavailability of 1G is a function of
absorption of Sthéiedriudicatr 08 th?hedlupwgluvasmuhaﬁIObled’f Lmﬁgp@l‘épb@ i on and

systenm c bloavallablllt ered air 0d in patients with
asthma. FUrfREer ““t%‘é dé‘g? e@ﬁdg/\aa?%‘dﬁk nﬁm&&?‘ﬂ EC‘ \de‘l “” Bbfgﬁ "Htohy
patients w mp l?'!\atc ?\n&“éh”? o'ﬂﬂ%' oLy, 9101§ Iﬂtﬂ T‘IWW ei?r{ﬂﬂ

i ndi vi dual |ner Aracteristics

el derly. belﬁ% Rﬁaphrcr 1111%9@@1120(%)ud@@on]rdé) ArhusRethie CAabChict wiaf
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 tine 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 D@DSW”TQ"IUQHW here 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
measur enewo 2004/@730| nonary paraneter such as peak expir COAL2005/00v0¢0PEF) .
However, Jones Jr. fails to teach use4of this neasurenent to Conpute rl

m ni mum ef fective close. Instead. Jones Jr. teaches determ nation of an
optimumtinme to release nedication fromit nmetered cl ose inhaler. According
to the teaCh'LUQﬁquStJ@E‘GPSmHt Not h&29ptdomugdd 18 jbacchpsant R imsus e

maxi num delivery of the inhaled nedication to the lungs (as opposed to the
upper ainway) regaspdiesscof fdrher physral ogow cienhdicti awnet the tpaheent .

hus the to teachings of Jones Jr. increase the anount of nedication

del i ver ed"N8§sst&hfetabl y malﬁamnmcmea%tuhewh s‘ks}%aks@mlla*ﬁ@d Wwv h(Fyisk emi c;
adnlnlstrqtlon of . medi s Pate 570 i ssued to

Goodnan et Sy RS F ek 0 e, kD Sisebedl FReaneimahery B SRt o,
Goodran, Likp Jone; e ick eaqns@ deter nat ion QL ancABLLa L Lo

rel ease nedication from a metered (10s€ inhal er man t éaches

choosi ng @ideshnedel: oealtmcxnm‘cmade@cm]hmmm‘xuﬂ hiesd hhaled Aedidat ion. Li ke
Jones Jr.. Goodman teaches nHX|nlzat|on of the respirable fraction of the
aer osol i Z&d wediivas icdnloiERUS,, (| keinJonesmdr is, ClGpednen tseat hesiimior easi ng

t he am)ungéof medi atl on dgllv red S sﬁ cal thereby |ncrea5| ng the
ri sks ass PéFed’mth”§y§T M 190! A st rAP o “OPPH%ﬁfC5tI5hLWPﬂ¥ther

Goodman t, ?M\ rﬁ%gglléLatd % %ﬁ%gq oolljeoounmdq (ﬁﬂtoqdnc rgft HE tman s Thl S 1s an

S
i nherent ‘di sadva ecause i me req‘)[u red for

a patjgentich i ARASHY éhRU MRATYe | fcuﬂﬁbhﬁtnofprﬁn'cgﬁ atien RRgk ewang stehpadiment .
.here is thus a widely recognlzed need for, and it woul d be highl’y 25

advantagemﬂsntmahaweﬂ1st&emsﬁwddwﬁekhmdsuukbﬁnﬂeteﬂnnmhmgn @ambmi mum
effective dose of an inhaled drug for an individual patient at a given tine

devoi d of the labiotb Stilft Patdons SUMMARY OFstTdE!q NYENTIFON(AdcbTgihy to one

aspect of ,the present invention there.is.provi _
P d th\mp S &0st Hh(su.d ttons  for  mspiration. (Eoogman, like Jones 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_"ggx‘aﬁ%nwegwﬁg gf’?dp['fl\’s’:trqy%t@i GONMRLteGrcmani rauR) edfechiivensrydose for
t he i ndividua pat|€nt by applying a predetermned rule to the pul nonary
per f or napeef-hNgh&AtQficaeastEemetentAiC oredimiyy tlanhpotiber raslpggta dhtat he
present invention there is provided a method of optimzing a close of an
inhal ed grogsto apabidiovi duaihungaticentitatha Gryenitg FBPIRIE. et Hed
includes: (a) msa:suri_nig at |east one |10 pul monary performance.d ndi cator
measur emRECSFOT e §idl UTUGAl T BAET et T F‘E) “é‘SHHﬁHF‘EéIEIiIWB“Phgrbﬂf\‘r?bnary
per oL Mnee. | Al AL O IRRASULAIERN Ll Ol 18! 8 PORRSRAR:d ANk (6) nRomputin a
m ni mum effective dose for the individual “patient by applying a

predet er g meen&l & rt@nthee puliomoankas perfear.mance indi cator measur ement
within the data processor. 15 Accordi n? 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 act ur e i ncl udes:; ga a.-feasuring. a ratus __ desi gne .construct ed
to rrpasyrpgé]%é@t 'edst ohd pul ngﬁalwhb)éir*%Bﬁ%ﬁ'ci"%zl(?)nsﬁlgilI%figrléﬂﬁgé@hrerrent of
the ipdi JLL‘#M@!)&W%%@@H}M(@ i dabA nRIQGRSSOR oCarabh@vRfu.c oMU cation with
the nmeasuring apparatus, the data processor designed and configured to
provi de abyespuiedcenind nhepefhecti yerfdosendomdither hndiwieduak tpat i ent by
applying a predetermned rule to the pul nronary, _performance indicator
measur enehita preyesant;adpdisicablen delny ey ynimeBkahi o5 cddsigried Ead
constructe .}é‘g,rec,e'l ve the c?r;?gt ed .r:r‘i_r‘li_‘r_rum,eif f_e{:_ti ve.cl ase and to to
deliver CREVEBHDURREN B AR EPEedt PYECEI B8 G iohd0 | WRaPBE iy
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. (¢) 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 pharmaceutical 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, jAeser ibedr Peliowstihe sxslammhRclividesans adj Ustabhe
del i very rnechani sm ¢apable of conmmunicating with the data processor and
recei vi ngjestihiecd dnjout, 8t syviamh nuehéé fractdjveasleasaverhenddhnser yaprgdhani sm
desi gned and constructed to 5 deliver the conputed m ninumeffective dose
of the irnHalcea dpiiguitier theh ildi VilduRIocpsr et REEOPEEnY & GOt Furt her
features in.the describ preferred enpodiments the systemincludes an
i st abl'BTHETY TG TSN SN JELN Get o AU B FUick & L0 TBEA L t he
conputsed dg; kU, ef 4,66ty e, dose,AS: @ TRMabsLQ) data ihinpug ., o108 el d very
mechani sm desi gned and constructed to deliver the conputed M ni mum

ef f ecti vendoséu0fpatiber. i nhal ed drug to the individual patient, According,
to still further features in the described preferred enbodi ments the
measuri ng appahatigings el gt edufthom Eagrroup itonkt stk ilofd apresgiredbnet er
and a rnechanj.caol peak flow neter. 15 Accordjng to still. further Ieatures
in the deSEPiBEE Py BretEd 'Brbot et Y H @plﬂ“ ShaPyF per ot A&HERET ndi cat or
is select f gr ~Cansisting .. Jol's pifatory, Vo) I.;1 one
second (FEVI AR SaaR Resiirar SPy IR St REETT GERShE B KLt Fil it her

f eat unes ddl tAgudeseridbedpPhalannreh 120 sabodiinentsnichal eomruted (i ni mum
effective close is presented in a formatt selected froma group consisting
of act ualcoguaned tratinvenufdes varidsanbilteriahylednirtig to BAocoxldvidgaltymtstt.| |
furthér features irl the described preferred enbodi nents the predeterm ned

We includes: According to stll further features in 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 minimum effective dose is presented in a format
selected from a group consisting of actual quantitative units and arbitrary units.

According to stll  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 rnicrograns) includes: Z = BD - 13.1) x (BD
X ([ MFRP- BFRP] / 100) x 0.645 wherein BID indicates a basic (lose at the

begi nni ng of tyQatd®pte salVFRRhe/ Rdicad Bstha JreastiestcfiEYed rel ative
percentage and whereifn BFRP indicates a r o basic FEV | Relative

Percentag&ﬁmﬂoo&nsinghﬂmnmnﬁmnbnmhém<khenBDthnden@mnhh@dﬂnWFRP may he
determ ned anytine while consunlng nmedi cation. ;According to Al further

f eat ur es °f e e daesélimeipLEreY FedUémbodi nent s t he adj ustabl e 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. QX4CN
nmanuf act uree by - nam& (IMIFIRdh- ERARIPMAGOEE X 0.045echnol ogi es, Tel - Aviv, |and)
and a pi ezo-el ectdi c di spenser (e. g. SyM manuf actured by Nanonotion Ltd,
Yokneam | SRAEL). According to various enbodi nents of the invention, the
delivery nmechani sm nmay deliver either a powder or aerosolized quuid
droplets. 20 According to still further features in the described

pr ef er r r echereimtioDi inent&stthéasetbedaf wethemningbodestnfd)t, Midtismi tting t he
m nimum effective dose to an adjustable delivery nechanlsnlfron1the dat a
processonnwpdtsalbhéﬁﬁé11bW1dbwﬁﬂﬁﬂb&ﬂwbn&béﬂMééﬁﬁﬂhg ‘ad] USYEBFE? del i very

h t d t dj ust abl
Gel 1 Jar 3%@2&%\/2%531@ PG raRae T Py utr DR D hin M PR ke i i
effective Lg*(?ﬁl?nc l\t hﬁﬂ eh}al Q%LQ Yhed Qntl]hl?u {\nﬁil'c\@oqgﬁllnrfl%ic@ﬂ 1tidRd to

del i ver the mn Ive c ose. According to stil1 further features
in the descri be@co&m@%&nr\ed fuanbohens 5 hhelet Blﬁﬂnfclﬂflﬁher i ncl udes: (d)

manual |y inputting tﬁe 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 neasuring 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 3t e, PRASKE LG ABRATALNS, AL ﬂ@mq@E@MQ( Qﬁe&ﬁﬁf)u Rpe integrally

fornmed together or con ected one to anot and the adjustabl 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

| mred at ol B SELOISANALBLOR STt ey 20, FRAIGALL QB chplegent atfon 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 platformfor
executlnguaﬁphnrahﬂty~mtmnpnsnmpbmkmmsﬁnsF&FﬂDESCRhPTlC»DKF THE DRAW NGS
The invention is herein described, by way of exanple only, with reference
to the adé@r‘r‘ﬁéﬁ% ng draw ngs. Wth specific reference now to the draw ngs

in detail.. . ha | ars shown are by way of exanple
: Sg%é$%+§§¥p D& H R4 cugggg% of the preferred enbodinents

and for

of the presentryl.nyentionsorkyn REdiae LPResent 8thihfctdhey calge 10 of
provi di ng what is belleved to he the nost usef ul and readi | y under st ood

descri pt rerofctibehprénonplhes @ndnéonc eptitatpaspectisrafcte fonvention. . In
this regard, no attenpt is made to show structural detajils of the

i nvent i ofhd & MYtopeldettall] ltﬂ“h‘dht%s*] H@éé%}aﬁytﬂb’ﬁ S FUndETRN A AUnder st andi ng
of the inventi t he descr ( n tak Jg s maki ng apparent
to those®3"8I§ “V%H”ﬂﬁ”?%é” ‘ YRE ¢ %0@F8P fhﬁl ”fﬁe i nvention may be
enbodi ed cni%dﬂ%@v?tts'oqe[‘he Fbs%?tem%ﬁt%mgﬁ]al andvare pr'u%cr?rté(hhﬂma@ ke

representation of a sys determning a ‘m ninum ef fective dose of an

i nhal,gd  difweoiQin@R 1htnnd|b\é|]1€td@d 1P& ihenhoatusaiul 20.dgievéiny tihdesmedording to the
pr esent invention. FIG 2 is a si nplified flow diagramillustrating.

possi bl e dseqijeiwes! bf prewentsuihcparchordanee tobt diemethodoof idéter m ning a
m ni mum ef f ective

regard, no attempt is made to 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 inhaled drug for an individual patient at 2

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

FIG 5 is graph;%cott] ol rhedd . cortisol, piadustion as a
Funct ton of -+ Se a1 e e T G B G R P RS evecdy vt

The presemtctionveny, Lqmc;rsmq)fr_y_sms_terrs and nethods for determining a mninmm
effective close of an inhaled drug for an individual patient at a given
time which Can reduce the risks associated with chronic long termuse of

i nhal ed drugs.. Syst .accordi _ the. pl |nvent| on iii optionally
be suppl @&@Mﬁim PDNSD %Egghdk 2al | y, the present

' nventl on can- l'ti)w Lilgxecqnﬁlg L%?lrrﬂq gt S\a\an Qthn?ng)dyfoq(?ll L\{ﬁ{lmm am ni mum

ef fective dose of ased upon results~of a single
measur e”ﬁﬂhnﬁumacméu WEQWQM ()W%f}fﬂf'ﬂ@(m@ﬂw fhrdincatipndbamedeat &y prior to

i nhal ati on of the nmedication. The invention is expected to find especial
utility igncoanecandch ceatobnt (bf risky mpcmasthmth cb5mpatlmemtrsnbtywr educi ng t he
t ot al am)unt of glucocorticoids inhaled over a period of tine. This
reduct i ofi! |”H”é¢thgbb~iér Preemg ¢ ebﬁﬁ%?isb‘tol bR PrescpapalsTE B Y RRIIY the adverse

i npact of_ coti cOS ter The principles and operation of systens
and et hGgs PRl abt”g?Cﬂ‘i n(?rng“%fﬂﬂ%thllr?mm effective close O "ill inhaled drug

acconding to t‘»r}@uéx?cq lprﬁ?]%efﬂ@s dmpyﬁv@hhgﬂ cgﬁ%leSeQ%E@ﬁw ypdepgt ood with

reference to raw ngs acconpanyi ng descri ptl ons.
optionally deliver, a minimum effective dose of an inhaled medication

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



Bef ore expl aining at | east one enbodi nent of the invention in detail, it
is to be understood that the invention is not limted in its application to
t he det ai we 20b4/ase308t r ucti on and the arrangenent of the ecompomesveioset forth
2 in the follow ng description or illustrated in the drawi 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
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desi gned ang@agn?t{fgﬁ}%ﬁgﬁgglf OEanyle ﬂalgt’ Flﬁ?&dl ?Q?k Pl%lé\nﬂﬂmljp% tgfjmance

i ndi cati 8" an i ndi'vi di asurlng appar at us

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 ririher i v, e S50 precessor 26 v £l com ca o
perfor ngﬁﬁ()ﬂ%&%%% R %H{eqm'hn%‘hmtnl?@ﬁ ?\flf}Pﬁnca@QW!i‘b}?ﬁtﬁuQn7%)’ 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 ! ‘?I(JNITQ 910 Ct IHRDL Jolv)t?rnqopﬁelfr?{ ﬁbtlx\yﬁ}\Q%FJﬁutmn aradio

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 o p essor 26 is

desi gied and ?%‘TPH] U}:éa’%l]ol%br‘é‘i}?‘dém%afué‘gHﬁ}ufggd\Sm h?‘r(r)ﬁﬁ]qg g géti ve dose 30
for indi V}'(IQH?}BQ&%S'I@?x'cs?enjrcg?ﬁﬁpﬁm?!l VMg cReeded esdd neds Maua3 to pul nonary
performance i ndi cator rneasurenent 24. 5 Dependi ng upon the exact

conf i gur afyhQtaah c SHRE eae20e o t UNay akeroadviant @geousndrolsprdsent). conput ed
inininurn effective close 30 as actual "quantitative units (e.g. leg or IU)
or arbi t darylwmig $rc(jEregentnomeransiogradtatetiehs) bedmdiseewk dght hdipresent
invention to practice it _has been di §coyer?d]_t hat a | i_p_ear._ u el ationship
(Fi gure 5528RngtE (betifeenh ¥ SBort1vsel { PUGST AhEsY IR 1986 10 produced X

100) and observ 1 .expressed-as_a_ percent age of. . por L
oxpect ol PRy L N HE GO rERGtTq ot ROBR Ihene BsrearetRbreh Fe
(R2=0. 86;0){55&@?1) FERYS Tt dorelsRhUWetOceImk 0¥ xgreREiedet enmed rul e which
i ncludes Equation 1 or Equation 2 or a conbination thereof for purposes of
confi guri(Rg=0da63; proceshas 126 usffus ustiepidt pidlcRehatddomlofvFEW t o dr ugs
absorbed / cortisol production is sunmarized in EQUATION 1:

includes Equation 1 or Equation 2 or a combination thercol for purposes of

configuring data processor 26 of system 20.
15 Relation of TEV1 to drugs absorbed / cortisol production is summarized
in EQUATION I |
= -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
EQUATION 2: | 131)- 13D x (I ]FRP -13BRPJ/ 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 23 15ys fen20imbaydd wr ddiestabhredeideramadjiqustedd e 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 | Sin gV e S bR Se R e T e a NS R o o | el Vi A

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 _cqnp.zt ed m ni mum

ef fect i ve d85d 8058 B2 HERGAM Y & NS e By InBERYHFMA Y&t i nput devi ce
40 (Figure 4) on delivery nechanjsm 34. this..case, . G gt ed dose 30 is
di spl ayeéj(gbﬁ))alk%ﬁﬁzykdbec\}' (L:é)mig?ﬁmaﬁ]éﬁat%@?\ﬁltgg.k b? ]ﬁgﬁ]gﬁ?}@ > 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,



rnecani 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, brqe]rx'n\fr%r% U@&lﬂ@mcsmr ) f bAKE & _Qr@rhﬁr"ﬁrt‘rﬂrﬁ 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\énlbidﬁlr}kar*s/]1\§n“alﬂeuﬁ7r’0mﬂl3  mapx ARt f%r?‘\dﬂ*l’dﬁ’ .spl ay 39 hel ps

patient 21 to ascertain that,the ve correct uted close 30 to
B0 el i vargHachani eI el s P Rlife Sha et & et BB T Qs ¢y be

advant.agep om NoRUNBLE G Nl Se (€ 9

col ors, féég %E@égé?}ﬁ%f/ I s go%?&ﬁb]gg h‘ eto'?gr s] “asnlrnrrraldis]§ geonetric
forms) inepunder dfohgiaueninspatypentDAlvdry @mrhﬁhﬁgr 3awmaned@fverhe size of

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

mechani calcrdm}perislemyltamrqtoer:dtrronl 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]é“%rﬁt‘ r'fé%é”‘gf‘%‘gé}ﬁé“ ?Va g DeI | very

.rrEChan! s mcgg% Eggl:rlr\éﬁmo e oqulf)l 91 ]ﬂﬁ% ]%&ﬁ Q&éBQﬁq‘BImJ pr esent

|nvent|o odiee igure of

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

Perfornan@enkmdncp@®®nmﬁa$unem&nﬁrﬁéuohnmndOWHdualnpamﬂgnmeQZL , Measuri ng
52 is preferably acconplished a spironeter or a nmechani cal eak fl ow '
meter, al Vivouginodthds padvrades eGunp e ampliioyedcy v @ Avchagicghi fi cant |y

ef f ect ng)w tl%)\cvi mSLOtgror(n ough ocmrrmkgrrg%g (egrl;ld be cmp%}u?wr & 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 nabove. According to
this enbodlnen | € I"hvention, 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 ofCanedilevimirsymptioms uspd ?ﬁrenp eEPEAPOY TS e s(s‘l*’élélﬁ‘ haghd packagi ng
material, lofbﬁcr)tn&%ggts}t%aman?”rp 155&1{ %n(nf'(%gm}/sn?%%a]om not pg%%[]m ogi cal l 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 carrier™ which; as used herein, refers to a carrier or a diluent
ill at does not cause Significant irritation to all organi smand does not
abr ogat e wolheodnisedoogi cal activity and properties of admpaoraLBwgdio@pound
36. All 15 adjuvant is included withiw this definition. Pharmaceuti cal
conposition 42 may further contain an "excipient” which, as used herein,
refers to an i nert substance added to a pharmaceutical conposition to

furt her I L, { ?fo@nca&d ) P SEdntih g thw@r?n@rcctd'ié(ﬁ 36l mgteegh &nbhay Bvanpl es,

wi thout [i'mta exci pi ent§ 1 ncl'udé cal ci um 20 ‘carbonate, cal cium

phosphat ex.\¥ari @«bﬁn )ﬁU@ﬁf&d]aﬂqﬂMIﬂeﬁnIOf:mSi ay ehlisteebhult o§éc pdek invat i ves,
gel atin, vegetable oils and pol yethyl ene glycols. For adm ni stration by
nasal or boraloriphakabl onstridienadei memngrmeﬁi elm émT?ﬁf@jr[IUQ@W actdidifhg to the

present invention rTF be .conveni enxtZ ﬁ del i n the for mlof] |an aer osol
spray pr 858nt#t /e “rb%"éccpf‘éggldﬁ wy! }é%kmbtr’”?r‘%Wé’ﬂﬂlﬁ@e‘f"ﬁ H the use

of a SUI Ll%l?)l\gll lLIﬁ?] L’a‘qL‘VI Ulﬁﬁ’)ﬂ” {&, Iqlﬁlcl) QQI !:L{% thlnasﬁ

tri chf or 6f3°U0r ome etra I uoroet hane or carbon dioxide. in

the case wﬁﬂnﬁd@(xﬁ@ﬁh‘r\'\ﬁﬁ% @8RS Oketledthe dosage Wiiytiheayehe dether m ned by
provi di ng a valve to deliver a metered anount. 30 Arti cI es of manufacture

of the priesent! 11&1’]&\&8“}5@‘0“@1@% hirhadedhngd,rabe. bw@senh@d nCAMPAEK, such as
an FDA approved kit, cont ai. n_one o 034/ 057300

WO 2
PCT/ | L20038)0tr1 000 belii62 ml@\aﬁ%t tgosagel Pt ﬁ%k DBRE &t HIHYS 5E9VE i ngredi ent
36. The pack gl or plastic foil, such as a

bl i st er ﬁé%sl%”p"l*\ﬁ% db‘é%kmn%/ﬂnpb‘éjr%%gﬁbmﬁ]%%ﬁ]S%y instructions for neasurenent

and agdmi ni S”%’i#%%x he Ragc omxnﬁh%f%ubﬂ&l&d@a@u nQl E6SsiARSAriAad Wi th the
contarner in a formprescribed by 5 a governnental agency regulating the

manuf act yeR.si b€ dol v aleedhnisphay mmeuisl@ﬁxh;&md}\l@s/khnotumceftusﬂnefdsect| ve of
approval by the agency of the formof the conpositions or human
adm ni st Béttron.daSuptvcastor g6, au@makanpl-e, nmay be of |abeling approved by

the U S. Food and (\?Admnlstratlonb P
According Yo some preferred embodiments of the invention, measuring

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 toget ether 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 conngglirdy9BevES @Nof hers. and adj ustabl e delivery mechanism 34 is

connectabl e thereto. 20 It is appreciated that certain features of the

i nvention, whitchoaheg td ore kst iy aeivor irhedur nStapeioomnt Xt\vekldsepar 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 'flngbr evity,
descr bed J st NS COBLEXEA! 1 8rSlendl 8ne SIPOUSTRNLA iRY. Al hibpY Ovi ded
separateiy or i n any Suitabl'é’ 25 'subcombi nation. As an'illustrative,

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 yufferifhonmmncent pdiicas dn 24y behen & w@ds hrdaleatmentnallPatte wiit ocessor
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 " el i ver ..k 4 4 tinmes
g Rk S T R it o M L p
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 i nput device 34 NOWenpl oy 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 CLAIMED IS: | . A systemfor
determning a rnininmmeffective 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\ @r\o’s@ ?gr (?\ﬁébg 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 comunicating wth said data processor and receiving said conputed

m ni mum ef fecti ve dose, said delivery nmechani sm desi gned and const ructed
to deliver saild corfpu‘t‘étdﬂ laf At Tmﬂefﬁ‘t éGTﬂlWéUHb%é“éf"%‘%é‘lorﬁh’ﬁl 'BEldfug 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 conmputed m ninmum

ef fecti ve.dpsse gfilrhdienri rhhﬁﬂoﬁ‘i’mdd’dh@)dﬁ@l ¢hechndevicdual theahientual4. The system
of claim1, wherein sai d 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 cI aim1l wherein said

pul monary per f(br narﬁ*d&mpﬁtﬁeé%”trc?ﬁp?@eéJ CEEYRENICR B Mgt B CCondSt i ng of

‘E‘F’,rEﬁe;j X imrn%‘ius LU 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. The systemof claiml, wherein said conputed m ninmum effective Cose is
presented in a format selected froma group consisting 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
indicates a basic Fl----VI Relative Percenta\ ge when BD i det er m ned; and

wherein Z reprDesenﬂé’@tbhé“@b?rbdt‘é‘él N TSR T e R Hﬁg%”“ QIC°The syst em of
IC![ ZlmmS(zaI éxw?é&oic LR xr%?(agqbﬁ?grjdgl £l uu u )H\ISYI%_E_yOf tqeccthlacn\' %rn{'l 19&!02'1%%% n‘?‘%n!aeaﬂ one

CGI’]S enser,

el ect romechani ¢aly di apgnser - aneh: @,I\,pﬂg\z,q-p@[ §ct r| c d| spenser. 9. The system
of claim 3, wher ei n sal (5 adj ust abl’'e delivery nechani smincludes at | east

one itemselected froma group consisting of a nmechanical dispenser, an
el ect rorrechanl cal dispenser and a piezo-electric:- dispenser. 10. A nethod
of optimizing®a cl dse vFicagnO] Hﬁéﬁéd“dlltug”t“é“]&rimﬁf“ﬁﬁii\WJHUBI””pat| ent at a
given ti pul nonary

h hod
per f or rranﬁé“it h‘g }gg“t 83”“%%&5 Ih@‘ﬁf” ’gfglfhéa}% ﬂh’ P “}3 mtélﬁf 8(
2004/ 05730Q,,PCTA L '11299 {QQQQP@M%%W@h)mﬁommn' Cat' ng said pul m)nary

performance indicator neasurenent ‘to a data processor; and (c) conputing a
m ni mum ef fective close for the individual patient by.applying a
predeterm ned W to said pul rmnar?/ performance indicator ineasureincnt

wi thin said ddtd! 1pr\c)etess@fn an 1, whikeen 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 BWEBEE) . 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 ni num effective 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 consisting of a
mechani cal di spenser, an el ectromechani cal di spenser and a piezo-electric
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 ngycaappar at us desi 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 comunication with said measuring

appar atus, %at BTdakBRPrd¢RESRP -dBERGHEDlapd bomdi-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 pul nonary
performance indicator neasurenent. (c) an adjustable delivery mechani sm

desi gned and.;qanstiructed f eadieceiyve | sadidnenput edamantyrum ef fecti ve dose
and to to deliver said conputed mninmmeffective W of the inhaled drug

to the i ndiviidudl Rpatridentes  dieasrphaivbleleticapeiconpgsi tion identified for
treatnment of the respirator, disorder bein contalned hin said

adj ust ablé adei VeRy lﬁé@H&ﬁlds%“s%fiﬁ %é‘r}mg%‘iﬂc%‘% \bb%m% i on i ncl udi ng,
as an actlve i.ngredient, an agent capable of relieving syrrptoms of the
respi r at OIS Lﬂ% . 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 manufacture of claim 19, wherein said rreasuri ng

appara

cppat atus, a0, 2,4 daLa, o aceRor AL 1) B A LR aemL et o

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



