
W0 2004/0573011 PC'171L2003!001000  METHODS FOR DETERMINING A EFFECTIVE
DOSE OF AN INHALED DRUiG  FOR AN INDIVIDUAL PATIENT AT A GIVEN TIME 0 FIELD
AND BACKGROUND OF THE INVENTION The present invention relates to systems
and methods Ni determininga  minimum effective dose of an inhaled drug for
an individual patient at a riven  time and, more particularly, to systems
and methods for computing, and 11  optionally delivering a minimum
effective dose of an inhaled medication based upon results Of a single
measurement of a pulmonary performance indicator psi immediately 1-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 ,ire widely employecl to treat respiratory  conditions. Typically
a metered Jose inhaler delivers a predetermined close of  an aerosolized
drug with each actuation of a delivery mechanism. The most  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 nostrils) of a patient so that the aerosolized drug is delivered
to the  appropriate region of the airway. Metered close inhalers share a
common  inherent disadvantage. :Although delivery is exact, dosage is
formulated based i upon research on large Populations of patients. .I leis
inherent disadvantage  creates two problems. -Be first problem is that
patient; may lake more WO 2004/057300 PCT/IL2003/001000  medication than
the actually require. The second problem is that some patients may require
more medication than recommended on some occasions.  The number of patients
using meleded dose inhalers on a routine basis is quite large. For example,
asthma affects approximately 10-15% of children and 5-10% of adults. The
American Thoracic Society, the American Lung Association and the European
Respiratory Society (Kamada et al. Issues in the use of Inhaled
glucocorticoids. Am J Respir Crit Care Med 1996;153;1739-48). recommend
ongoing treatment for 80% of these asthma patients with inhaled
corticosteroids or glucocorticoids (IGC). The device of choice for 



administration of these inhaled corticosteroids is a metered dose inhaler.
It is well established that IGC are effective in the treatment of asthma
(Kamada et al. Issues in the use of inhaled glucocorticoids. Am J Respir
Crit Care Med 1996;153;1739-48). However, IGC have the potential to cause
severe adverse systemic effects. For example chronic long term use of IGC
has been reposrted to cause adrenal suppression, osteoporosis and growth
supression in children (Doull et al. Growth of asthmatic children on
inhlaed corticosteriods (abstract). Am Rev Respir Dis 1993;147;265,
Littlewood JM, Johnson AW, Edwards PA, et al. Growth retardation in
asthmatic children treated with inhaled beclomethasone dipropionate, Lancet
1988;/: 115-6, Wales JKH, Barnes ND, Swift PGF. Growth retardation in
children on steriods in asthma. Lancet  1991;338;1535-6, Wolthers OD.
Pederson S. Controlled study of linear growth 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 propionate and beclomethasone dispropionate. 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 these 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. Chese 1993;104:1352-8).                



Studies indicates that dose-dependent suppression of the hypothalamic
pituitary-adrenal axis (HPAA) occurs in both healthy volunteers and in
asthmatics (Nikolnizik et al. Nocturnal cortisol secrection healthy adults
before and after inhalation of budesonide. Am J Respir Crit Care Med 5.
1996; 153:97 - 101, Donnetly et al. Effects of budesonide and fluticasone
on 24- hour plasma cortisol. Am J Respir Crit Care Med 1997; 156:1746-51).
This  suppression occurs even  following a single dose inhalation of ICG.
Systemic bioavailability of ICG is a function of absortion of the drug
across the lung  viscular bed. Lung deposition and systemic bioavailability
are altered airway 10 diamewter in patients within the population and as a
function of time for  each individual patient (Weiner at al.
Characteristics of asthma in the elderly Eur Respir J 1998;12 (3): 546-8)
Thus, the inability of standard ICG therapy regimens employing fixed 15
dose metered dose inhalers to customized the dose to the requirements of an
individual patient at a specific time poses a significant risk to manu
asthma  patients.    Although current guidelines on asthma treatment
recommend the  



administration of the lowest dose of ICG compatible with asthma control, 20
compatation 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
ICG.  Further, it is widely believed by clinicians that improved asthma
control 25 can be achieved by increasing the dose of ICGs. Thus, there is a
tendency to empirically determined how much ICG 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 ICG
should be reduced as soon as control is achieved. This is because the
tendewncy for each unit of IGC 30 delivered to airway to exert a systemic
effect increases as the patients condition stabilizes or improves.



11'O 200-4/057300 PCT/IL2003/001000  United States Patent No. 5,724,986
issued to Jones Jr. et al teaches a  casing and spirometer for a metered
dose inhaler. Jones Jr. teaches measurement of a pulmonary parameter such
as peak expiratory flow (PEP). However, Jones Jr. fails to teach use of
this measurement to compute a 5 minimum effective dose. Instead, Jones Jr.
teaches determined of an  optimum time to release medication from a metered
dose inhaler. According to  the teachings of the Jones Jr., the optimum
time is chosen to insure maximum delivery of the inhaled medication to the
lungs ( as opposed to the upper  airway) regardless of the physiologic
condition of the patient . Thus the  10 teachings of Jones Jr. increase the
amount of medication delivered systernically and increase the risks
associated with systemic administration of medication. United  States
Patent No. 5,826,570 issued to Goodman at al. teaches  delivery of aerosol
medications for inspiration. Goodman, like Jones Jr, teaches determination
of an optimum time to realease medication from a  15 metered dose inhaler.
Goodman teaches choosing a desired location for  deposition of the inhaled
medication. LIke Jones Jr. 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. Further, Goodman teaches calculations based  upon repeated
measurements. This is an inherent disadvantage because it  increase the
amount of time required for a patient to measure pulmonary  function prior
to begining treatment. There is thus a widely recognized need for, and it
would be highly 25 advantageous to have, systems and methods for
determining 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 provider  a  30 system for determining a minimum effective dose of
an inhaled dru for an :individual patient at a given time. Thw system
includes: (a) a measuring WO 2004/057300 PCT/I L2003/001000 nod
cl_:listrl.icied to J11:rt`ttrc 'It :Cc's[ onc: r;i mcnw r]?;J]!-c
llilllcall:l' r:: tst;rento',Jl l= 1 he Ifl i5 i_.LJ;i pnIticli[; [id] a
Unto C'ce 'J (_1 Li~1C cl" cull-tlJL:; 'llon itli I}7'~ 1rci: >lir;l]'
,t1'., l]l [Z1il plc'. CS - r ,:~r ? ,, _, . l:_::;1~'i~Ll] .;l lid CC
Ii:l_...,t ] .l, ):'rl_; ~ I ;l 0111 };L]I:'l] JJll~lln~i illi C`t'C'C[] c=
clf_;:>e for t h e ] l i l l id j I lllclit }' },y?1:`1: ]
rCc]C1C:C17lIIICC1 iL1:c t4.? the 111i'loncIC1i oc11or1711ice J1',]ICL11c'r
Irj'L;I': ir.- m. ccorditle to ~l'lc[lier tIS1)cct of II nve'.''.lol]
there. 1 l.:ov;ded El method of oopliiiii ..itt :i dose {?fan inhnl c]
Urine to to i idle ic:',lal  p lti '::t et .7 4i . en Lillie. I ]?e methcu
at lea_t oil u111ionnry perfoormance liclIL,'I I _ r ill urement 0 Zhu ini
i idtr,l] p ltienl;  I~?1 c01]liii'lIlleet1I?`' th 1~1.11;1'C'n :r`.. ]7r
rforllittilCe i'Irlic'tlor nieilSCfe.t71C111 10 a  cl ;t l i?roc ,SSor; n d
('4} Cpl-'ili]?l'.t?;m 11 Ill InIRl111li ctfe;rtIv c done for the
illC!]V]dnLi1 pa ,1pp]yi;ig a }.,]cdctcrrnint(i ride to l liu
jrechnrnsaitce in iccitor ]7i i1'_~t.'rerl'cot 1~']lhtn t!.e clcon
processor. Cl C?rcl]Il to Vet ';Mother i1S;''CCt of the r?CCSTht invel;tlon
there is  ded Lill cnrt,'Clc of 177~1111t;tell1rC: CC :1 L:1{?nonir ils
]nd1'. llfl]<<] cpdr 1i7rlt;;?]~  c`f =1 lrc.;l?IJ;Cnt pr'otl;'ccll far no
]]iCll~' {1L1C11 t'L1iiont Sufferinu from i:3 resp1Ciito1711 disci der. 1he
article of mtnLlfactu:c includes: i; ettj~i[ llllj ti )'1i It tI
Lieni'_u~ed Lind constructed to 111c;1sltr'e pit ie.lsl one pulmomll-i
perfornictnce  :nd]or m ctsiir'emcnt of the J11dtvictll,ll p;lt]'~r;t; data
processor  ca;m]_)le of cornmlln'C']tll?I1 'Viii? 01C ]'1 '.atitl]:n 11 1)
IrL7t',t5. the Clatll processor  l]l ri n Cl nod LCi;lll '.fired to
1)ro`diUe a comf;_;ted 1111nlllil_1;11 2_ffecti'ce dose for  111C indi',
ideal 'anent h i111p1\^Jl`c 1: predcte?'11iillel'l role to tlhe
piilmc'1?ni.y rforrn0;Ice I-dicator mea l cement (C) :ill a 



ust ob]e dc:li',er ' 11i-Chan sm nen and consilzlcte'ct [o receive the
computed li:in:muIll e.ff`ecti:' dose and tco to deliver the soli?pL11ed
rnlnirauna effective close of the inlirlled drug  to t'':e individua]
pat:clnl;.fci) l1 pharmaceutical composition ic'.ent `Led for  treatment of
the i spirr,tc , di;orc] :r sin cc' taine.d ,v thin the adjustable do ivem
ill echail iSill, L110 phnrm 47, composition ii C]'aainy, as an  F1c;tiv ,
ingredient, on agent capLable of reiievirl2 <'Y:7i s of th' c i SpiratC?1~`
disorder; and pas}:agin W O 2004/0-57300 PCT/I L2003/001000 to l i) r}];'
fe l t l l r e s i i] tl ~ri-l:(J c11] liltnt s e described belo',v;the s
,-t Ill Inc-111d nn ,_;cl;tl' ':ll;le dch cry . ; i c t ; r : ~ ; ) r r : :
) i c r t i 1 i 2 ~, i t l1 he d i ,l :rucc5~l_r find rr:cci'.;ni the
ompulccd  i ll'111))l.II]) ?}c'Ciive dose. t11e tit:. crrV 1]1c'Ci];i? nl
i!Csl_'IlCd find ConStrlicte'd to  ~.~C11'ce the c(;'n)l,'ilted 11-1! .11
.:I;cctl' e dose I=f the :n1li:led rirco t~) the Ac ordil]~ ;n stil]
1I..Irtl]er h_ee:?t::-Is in die desclihcd rtferrcd  sniocciliricnts the s',
stem incl dcs en ed u~tr:bJe deliverii incc anise] l imed  :md Const;
?Ictcii 40 recehhe ie Coinp'7 ted lli;)lim'enm, of c'ctlvc dose ;Is is 1)]c
nnel l t detect ;np)lt. the i.l ll'vcr 11i'~C17(1?)1`.')1 :lC ]'~ucil (Ind
cC;nstructed to deliver the  coei icd I'llmn)tirl C1fcCtt e dose i?1 1'lc
I;'~]r'.ted dr- to the In(11V:Chla:l pitient. t still itlrtl)cr 1e;t:lres
in the describced preferred enibedin:cl]ts th ti ensuriri il:}rlril+t]s is
se 1rct: i~ fro",]] rl group consist;] of "I  ,p:ronieter find i;
.,iCcf]clnit:.o! peek JAL=;"'iieter is According to still 11.1!-ther
dentures in the de ..cr-ibed preferred 1'.11~C lln]Ci]ts th puirno nilr'ti'
pct fC'.Ili;]:7i e illd]cntor 1 selected from it `Troup eo175istin, of
fo]reed c.xp;r:ltorv ':G 111]lE in one second TEVI) end peek  17 enpil
ltor; J}o~v (pf=J=1 ccorilirl to still further [centres in the I'll cscrih
it preferred  ern L' ?dlEr]C.n s t'.ic cc)trlpt.lt d niir]ir)il:m e~Jeelive
dose is presented in rI forrii.]t  =cI.-I, ed from croup C ol s:'s lng of
<litll.lnl ip_];'ntilative units 'Ind ,iibltr,-lry units. According to
still further fe l:rirs in the described preferre 3  enl:~c'd lr,er.ts th'e
pred'eter-Ininod n 'lc includes:  ar;t -I ID.;t c FEV1 



\: herein v ;s the Derc0;itn 2 -c. of drtl'S ? orC~ed/cOrfiso]
TC'C111Ct10]l_ "'O 2004/057300 PCT/IL2003/001009 I-Ji11 to rts in 1.'-.c
dc. i:ribecl preferred eniho' ime s the 1''7cKcrill.']lcd ru ':. r rye[ rl;
l:]Illi a CCii?r)i:1C'll 11 117ii11J1:11 (feed' e ('.e % ' in .!iicr(t'e?-;
) 11)5 _ 31) - ;.Iii) (j \11'Ri' - 131FK'J'100), .x 0. 6A .h"cin 131)
indicates a Wisic :lose at .11e beui::J}ipg of treatment, IX?  I;id:cates a
r:1t sured 1,E V 1 re PA e erl cma`:? and '',vl rein >.t' RP indicates <1
basic -E ,,, I Rcl:iti e Pcrcent< gc (10090 is the noii"n.i1) ,,, hen the
BD is  determined. hO detcril}]IlCd lime 'vhhe consiiminJ ill C!ic Jtion.
;'\'cC''ri-151_' 16 still hi]IIle::eaturc's in the described preferred
Cnabodi;nent`; the ~..:j115t~ible c!i:l)VOJ' at least one item  :elected
from a1 group consisting of :ill h +.nical di pc l ;C l ain t,
c]ectron:echanical QX-IC 1`J inanuf :c'.Jr d h`- (l .!:1.~ 1. lotion  girl
Ntl,?neiic hechno`ogies. Te]-Avi Israel) and a piezo-clectr:c dispensci is
SW maniitacturccd by Nanoni tiun Ltd. Yokne;im, I Sl:-A1 l_.) 'According in
.various embodiments of the invention the dclivei_,, mechanism may iiehve.r
or nerosulized liquid (Noplas.  to SKI Pnihe, features in 'hc described
preferred cnibodinients the method further inclu s:(d) tran initting the
rninimmn1  Locclivc dose 10 an ndjnstnnb.'e dCli il:eC}];171]5111 1r011}
the data processor via  ;I Annul of communication bun een the adjustable
deliver)' inecoanisnl and  the data processor ; au'A 3 (c) pern:itiinc i]ic
aIdjust~iHle deliver-y' mechanism to  HU10rn%it}CCIt y adjust to dcllver
the n111:1;. em ctfectiv.c close o the ]i117111'eCl d:-uv to the individual
patient and to deliver the minimum effective dose.  According 1o Still
Luther features in the described preferred  embodiment; the Method further
includes: (:3) manually inpLJttinO the nlininiurn  effective dose to an
adjustable de.li'sen i-nechani rn; and (e) delivering the  minimum effectiv
: dose of the inhMed Big to W c ind , id~lal patient by means  of the
adjustable clclivFero' mechnnn;slrl WO 2004/0573041 P(MIL2003/0010110
cccrchog tosii11 further''C~1tores in the described prof rred 



ambodin-iiius the uic: urino is accomplished by a Llevicc selectee] 0on1 1
ore_ ili cO1 silting c: a ;pir_ilietcr and n inechauic<:1 peak ilo'"v
meter. o 5t:::t!rlher fLatures 1n Ilie describ d prei~.ned embcdi;cnts the
a riininaurn c f fee  ccoriling to still Jhriher nae.cl],11]i ;r~ tCCCa, e
s the con:putecl utoomtical1v in die described prcfcrcecl embo(}Acs Inc
Ilic;isli ii Opp iral.1S Me data prow scr and the djiusta deliver' nicchrl;
,ism are WoRmils formed l :Ctl:er or co, nected one to 10 ;another. ccOaNnD
to All ii.iiher fi~:tur~ti in the de.ncrihe preferred elrbodirr]entsthe
naea5ul;,1c apparatus and the data ;,roue sor are integral  1 -raved lo'Tw
r or cI_ii)ricacd one T 3 ,~ tC another DO tllC ~.1t_1_r ,t;l,)l
Clel)'t'E'r}'  rlsechan;sm is connect ihl thereto. v. 15 The ;I-Sent
invention su e s i:ll, _~ddre,sses t}:e shortcomings of the  presently
known conileurations by providing Symons n ,]d methods A r  detcrnlininO a
rr)ininiu!n effective. close of an inhaled drug for an in liv-idual
patient at a given dnic hosed upon resolls of a single nleatit)rC.I~a rat
of a  puhnonalnr perform.-I] ce indicator innnedialely prior ;o inhailation
of the C) l  lrnplcmeniatior) MR method and System Of OR present jnsenhior]
WvoNes perforniir `, or con-)pleting selected tasks cc steps manuolis, a
utorn:a'tically, or a combination thereof-. Moreo\ 4r. according to ;sera
]nslllln:enta1]On and eni'ipment of preferred embodiments of the method  5
and system of die present invention, several c.elected steps could be
impleI ent d by hardl"are or by sOrt,vOire on any Opernhirlg system of any
hr n var e or a comhinat:on thereof For e:(ample, is hard%vare, selected
,cps of , the invention could be implemented as a chip or a circuit. As
softare, selected steps of the invention could be implemented as a 



plur llity of soNvare instructions being e ectlted by a computer using
an"."  suitable operating system. In any case, selected steps of the method
and "'O 2004/05730(1 PCT/IL2003/00 ] 000 S"ottin OK A I:;\'entic!1 co'.IJC1
be descrl"hed as tieing ''on: od L\ 1 l';,ta romssor, such as a computing
idal:om for c mc]!tin2 a } ills;: i]i?;C:n. EF DFSCJ:1 '~1-]O c re{ rerJCe
;o 0:e ncc' :J11E;,It?:, i (Jr: sp'cn!f c rol'rCJ']i:C in the ill cletnil
it 1:, slyessc(J that the particulars shown are by 1a" of ;a>r;ple a2d =r
}ii,l; O is Of illl]stf.`li\. c disCu, ssi0': CIl1L'o J):T]C' is of file
present ii n cntlon and are cresented in the cause the mom useful and
rc,ndil uncccrs.lood conuepnial aspects of the in Mention. in AS-;
rC'n('rll nc, attempt is Illadc to shy?'.. structural dei:li]s sal the
inveltilo1? in del. 1] Ilion is nuccssilryti for it ll!tldan;crtt:'?
understanding 0, tel:.  irr\'erltiorl. the ocscripllcn til}:cf] ',1i'il the
drt'.1]ilcs makiin`g uipprlrcni to those Skilled in tiIC mt how 1:e evera]
of the in-',rcn'.ion relay L ~]11t od cd  n pr;:ctice. lie the dr;rwinL s:
F IC! I is a schematic representation of a] _""stem for dcte:,nininp a  l
:illi :lt]nl effective dose of an inhaled drug for an indivir_lilal paPet:t
at a n We nccor-C11i7' to t11 : ')resent !nventic"Jl. FIG. 2 is a AnphCed
to" di cr ]m il.'ilstrat:ng possid,Je sdgiiu aces of 'cuts in perform ance
of a method of detea'ncuni IV' a inkl:olrll i:lthcive an inhaled CJ'?Eg`
for an 11;divif:J"]al patient a1t a uiven ' ace according to the present
Ili\'er111C`J1. ]Gs. 3a and 3b are side cat a',',av views i1ILlstra1in`
0pemkoi7 of 0110 .ncbodunnent of an adjustable delivery mechanism suited
for use in the context of the present invention.  FIG. 4 is a sidle view of
an adj'usta'ble delivery mechanism suited for  e in the context of the
present invention. U WO-2004/0-5,7300  



PCTJTL2003/001000  0 (_j. v is gr;'I77:1 , 0 eorti of duns ~:hsierhe l,"
cordsol e1'od'.!e[!;).) i3 a  c!]c, 1 of ],011:,,11 > F, 1.
Df:SCRIT'T1(_iN] OFF F HE I'1Z ] ] I J ED :i` 1B()~~ll ll_ "( ] he Orost.ni
1;1\Ciil]C11 Is of s` stcIn; end Incihu(]s fcr llC:tC^'i])IF-!;!l'O a.
l'1?li]JJ])iI]I c'lfcctl','e (lose "T:1]] inhaled dill!-, for and I;
ld]+".llllr)! ]pal ITl !t ell time lIC}7 i:11:) reduce t]7:,- r1S115
~"lcsCCl~11Cd 1''k]1 Cl:](_-ille 1i;1"-? iL'P.)1 use if (;i1['! 1}' ":E7:i5
1CC.c`il]'.11`1 IC t}le present ]i, '~1111hn ina\' ~i?IIC')l l~l` p'1aiied
as articles C'f :I) mafactnrc, lf_c31]~" the present ]:lVeIlt1On Can be
used Ic) col)lpute, ;lld cllal1v deliver, a i%'?]1JJ11suin eift:c[I've dose
01n llijiale'd medication  h, ted Ilp0r'l I C:.`~!.dts o f a `_1 1,=1 1 i 1
e 1:1, emeI7t aii 11111,oi]nlr'c' p e]-Ionm.i nce  indicator innicJn]ie]'~'
Iprior to inhalation LEI the inetf cetion. The invention 1  .' ])ect' d t(}
fend especial tlt:]'rt`' ]11 care .11(1 Ire itTl1C'llt (?] Ciirl;']lJC
115111; )il by reducing the total al)lc>l.irt o ]cOCOrtlCCiOS ]]];lalCd o'.
er a p 1 led of, 1]rnC. This rCchlctiO'1) ]F) 0,]1lCCCO:-tico]d
Cor!Stllnptlon ; lpahlC of reducing the Id\ erse impact c'l coticosteroid
compounds. The principle and operation of systems and ]Methods for  C c; '
) t t c [~rl;luillly ,t ]]ll.l)nlulil e~ ~eC ti\'C Jose of ,an :n,1~1,:'d
(.rl!~ t;CCC?l'C:i[1`~ tl;, 1he~  prc:se [ 'lil'. ention nla be hC:ticr
understood ref,rt']le'c to the drawings  run ]!CCOl:llp~n\'?n~
eeser:lstions, Before c'~1p]:.lfilli~ at least one embodiment of the 1)
vention in det li].  It S '!) be i]riderstoon that the i;iventlon 1s not
limited in its application t ll';e details of Con irlll tlli'1 and the
aam';noCn-rlel-nt ox the 'cornponne;]is set :ortli in the folio'`. inti
descriptio]) or illtlstr~ited in the dr Jwin s. The hivcr;tsr,n is
cana:ble of other embodiments or of being practiced or carried o )t irl
vrlrtous  \v t 'S. .Also, it is to he understood that the phraseoloey,, and
ter;JP'nolo y  employed herein is for the purpose of description e nd
shou]d not h.-- regarded as Ii:rlitin~. 30 Referring now to the dr
t\tiili'?s, Figure 1 i]lt]strates a system 20 for  c]eternlinin~ a mini17
unl effective dose of an inJlyd'ed drug 36 for an individual 



W0 2004/057300 PC I LL2 0 0310 0 1 00 0 i1 111C" .l ' 1 :1. :l _Jven
1J]llc. Sys,teni 20 ]17CJ1iidos ;; rl-IC;1511r11]a ace rnti.ca 22  17C'(
;1171) coj15trncttil to 01 ;nSt1I ;3t least one pnJmco;Oru r'C?-JCMMC'O
icait.wr 1;1usuTe rlent 24 of on ?rlC.li'HdI_I(!} p7iiicilt 21. 1':1'
[)11r117'? :ip 1r:!tll:; 22 1-na_' h [r>r C :1:TlpJ a spiiC,i-ne1.'r i n. c
1r1nical Peak How meter. 1'dtlt;ni I_UJII t'IU:i C.'.\1];Ill; boo Alva
sii`ie 25 (see 1icores `il. _`b and 1 .';1 ofcftr to  I!'w;iSa:-c rall7it
nrll ' perlOrnl;111co Ir7C'1CatCr~ ~. }'ujinui .in 1"er[Or,17;117Cc
indicator 117cnm'o;aont 21 117:1'.' be, for Cxanmple, Ibrc ll c plr;
ll'.:'?1' ?I11111( in  one Sccon:l (I"EN1) or peak co:piralor` flo\v (PE ).
S,,sto T: 20 Juurl}]Cr- inC111;1CS  a c ntrn prcce5.,c.r 26 :.:,rpriblc
n,c,lsu:l.l` ~1pL.Irj:.ls 22 J..r  purposes of receiving pullnon it
oerforio Prue indicator 1 c 151Jr1 n7ent 24 ti]or f][Y,7n.
{_`0T111771J1:'Cation may be effected '.hrol1,gii an. l:Jl: mA of :'i;
Illrr:laliCattiOn 1nclllCtino. bl!L not l]Jlilt'ed to, a `,vino 1
Cl?i''r'ection. an int'nrecl  rC(iueng,, trFlnsm ssio'1] connection, ;1
local arca 11 t'1'lli't cunl.cctlon. a rndic) ,i te(lllenc'' ~(.-111i C.t;
0n, a bCl' Cii7tIC. connection Or an 1.}ectr olllN5'nutie  1hiiS, according
to some pretcr ell ~'])lbO(1:]ilelnts of the invontlo muNsuring
app(lr(ltll$ 22 and data processor 26 me integrally ibmnicd tom:ether and
connnctcd, lbr C<anlplc. by a wired connection. More prefbrah processor 26
is inccrporated into 1 na e nsurin'g appar;l tl]:=i  microchip or printed
circuit. or om niple, a In some inmancrs it n7iiv de desirable to
i]1CorT:Oratc an c isti11g' data it personal computer or per onal ':J1`o;
tal nssiStant, 1ntO em 20 ns data processor 26. Alternately, hot also
::oretorabh', Ill15ll 11)g apptlr iti1 22 and d, to processor 26 t; e _ p
]r,itc units which nr e c 'nI ' table.  Ior example by a, v,ir'e, a local
(ire 1 ne',`iork C-Dili ection. or - tiber-Op c corn 'ctiOn for purposes of
COrI 7aunicatio?n. Alte nately, but also preferably: a  lncasurln~g
apparatus 22 and data pr 26 are separate units which CCSS c'omniti nicatee
without benctlt of a physical Connection by n-ieans of. for  example, an
inlrn!rcd' frequency transrri;ss'c'n connection, a rad o frequency  



ConnOCtio:i, or an electromagnetic connection. WO 20041057300
PCTIIL20031001000  12 ;Ill'r<::i ngeous 10'Ves`.:':1 compoled i; ink-num
Cllccti e dose 30 as i;ciuH?  i~ll;ill i:il?IVc II111tS (c.c'. [i4 :r IU)
or ifrbii ;1~ Lm s (c.c. rit:n ra is or IctierS~.  Ili real. ;r;V '~,c
Fjrc5enl 1J1'' ~Iitlt_~ii ll, ;;i;lmlCC it i Its been (lIsCO'rtre:a that a
1;I7Ci r F) u:ir'11dia'`' upon Le exact coalleuration c'f s Celli 20. :i w
l h ets c ]i I]i'ansuillal_c app ar;itl.l,s 27 processor 26 is cieslcan'ccl
<S:;cl coniicur[ d to l.pro1'ide ci:rr..: ,tecl mir.irr.um c[Let Vu cloy c
10 0 21 by :il?1 'in,? a  ]. . I 1:~rCl~~I~lJlilll'~E.l r111~'. ,:.~~ ;i)
~`Ll r11C?]1~1]-1' 1,s1:iiCl~l~illuc ],i.,lc;,ior ]:itl1:;CTC'm..[ 24. e 5)
cWts bCtmcn j cc'rtlsol drugs Amorbed/cortisM ,Iri:, data l roC:essor c
P10701 relkens:ii m press ccl pis a perccntaco cE iit''-mal (! 10 pro? wd X
100; and ohserv,'u:d 1'"E, FPV 1 ..l 1?c CC'i?-C:'iltiorl 1-CP0,ee i these
osprc:SSiC%ns is linen (K8 0.S65: 0<0. j Thus it is useful io amploy a
prcHeterminad NO l''hich  it:elude; I or /du:ilion 2 or ai colic ,in.at:on
il-iercol'l'or purposes of  cc'nfi'gurin`7 data processor 26 cr system 20.
RCI,:ltic'ri of LW to Was absorbed 1 cortlsol I)rodt1Ctioli is >',II:im :rl
ed n E UATI{ }N 1:  .153+0.61 h' ceas>r ~-e lL-~,i= X 800 an L i c j_1D a L
FE -a is the percentage of drugs aborbcd!cortisol procluction. 711nat;on of
a computed :mm num etfeci!vu dose ! (in .t r i :is} is ,iccoinp'1.ish cl by
EQL;ATJON 2: 13.D -1.BD x (\1FRP - BFRP1/ 1OWNx 0.645 <lierein BD indicatch
a basic dose at the he.n.inoing oftrcalnlent, IFR'.P  indicates :I measured
FE- VI relative' percentage L:nci ',Vhere:n BFR-P indicates asic FEW 1
Relative Percentage (10011 is the noun,d) 



he BD is determined. NJFRP may b deterTnined anytime \tihile consuming
medication. t4'O 2004/057300 PCT/Y.1,2003/001 000  13 it 20 T'.a'4' AM=
irlc]LCI.1:11] RAW & deli` er, iniec:harlisni 34 sLlp rb` l.t C;:~'n';~L ni
\vJth c alit ].]rocessc rllli]iT:linn Cftcclivc dose 30. Dtllvcrv
171'echall; 111 34 is Ueslonc'd and ci!n!rricicd :c dChVe1 c0:;1suiel1 MOW&
A, 36 to KNOW] 11C]]t 21. Inhs'cd drug 36 is often st:pplii l in 111C a
}':Irn]m11CC1 :r ai},u it ,.>11 42 -:dWuonA m, rudlCr:ts. 1t is expected
that dt:rin` the em Inanv reit'cant n(] 'cstcble delivery nlechanisn'is \\
il] l ', Clop ed and the scC;pe of the lean "ailj"s;a ble dcliv,eD,
mechnoisr ]" i 12 nilendcd 'o include all L1Cll I]e',Y t_Chr.oyo llic']i]
ltel;'. bt1C also prefer llll' ;lC]lllsiahle (1l l1V'r'Y Il]C Ch liilsl:i
34 is r wd.noed and con_;tructed to receive computed Animuni effec'ive dose
30 as ~l  ni_ i , u : , . 1 dam l input by m e a n s of it d to input
device I (1 (; i Lrri ''l) on delivery  n;cci]am sin 34. In this case,
compute(] (lose 30 is d4plavsd on display dc, nbscrveil by pad so 21. For
purposes of t'.15 speninmon and the, acCon1pan0L chums the'tuhrnse,
disp1ity device" rciers to an device 10I. nla:icn of data to al patient.
The delinition includes, but is not limited to nlcci]'slical displays,
spcakers, .L.CD screens.L.EL) Uispliays, CRT displays and  act,vc matrix
displayrs. Pat', nt 21 ;he inputs ccniputcil dose 30 into input device 40
on delivery  ii;,'chanlsnl 34. Delivery mechanism 34 is further Ulesl llcd
and cols ,rtictell to  deliver conintlted intn mnru cffcctive dose 30 of
inhaled drug 36 to individual ;lent 21 i'11her as a result of the manual
daft] input via input devicC. 40 or as a resu:t of subsequent tuition of
delis c-r:.' n]e'ch 1nisni 3-1. Fi urc 4 Shows display  39 AM input in
arbitrary units. In the pictured embodiment of delivery m'cchnnis]n 34,
input device 40 is a rotating ring (rotation depicted by curved  _Irro , j.
Each increment of rotation is depicted on dis,~lay 39 (e.o. as the  number
4 en an arbitrary scale from l-?_ Examination of display 39 helps  



patient 21 to ascertain that they have coITectly input computed dose 30 to
(lelivem-mechanl sin 34. Whi]e numerals are F .,mired in figure 1, it may
be  advantageous to express computed dose 30 in non-numerical units (e.'J.
colors,  WO 2004'057300 PCT/IL2003/00I000 teas, ;Isniiraals y'4'C?'llclr)~
iorn;s1 ii] i_'rs_lct'to pre',cnl,~CliiClit 21 troll] being CIA We of c.;os
30. ~,ll;l:c';i})~t (Jc~l`.' I;~' ]l]~Cil'ill 1] 3'1 ?ilav lncl=' 'e fore
iin ?]e" ! i-"ec11:ij7icd dispenscr, an e'lec rl,illlC ii ;C'f] C1. ;1l]
c:leCA17.'LCh ]Ill%al di.`:11 orer 1rpc17rcC C'r ;11) ICJ C?~('']
(1J5pcnser C:'r Cli: ih :i :tl. ns Ji1Cl: din 1_~ 11' x'11` rnccii ism 34
1:1:1`.' deliver rowdi ell llr >plets or pow1er. The Ore_,ent In'1Cnt1C'7
is tJ{]tl tiii]1:ili r en)bodited1 by a method 50 (:l ure 2) of
optii-nizin`e at Me 30 of an inhaled drug 36 to an individual  patient 21
;t c of en tir7c. it'Icl;.cd 50 includes ilieLiti:i:li1~_ at 1['it5( one
Ulf]]l;fl;ir'r' p ric>rll: I:it~ indicator niessa cent 2.1 of individual
patient 2 c tei'ab y accompli hed a spiror ictcr or a l- echanical peak
1loxv meter, n]1hC''u?h other devices crllld be cie loved ,vithct
slenilicantly effecting method 50 or all outcome ihergot. NW hod 50 further
includes Coluniunlcating 24 t) data processor 26 and uin]onal"'r'
performance indicator n]cnslirL i en  on-ni]tino 56 i']77eliiIll.liil
eltectlve dose 30 for indl iduaf patient 2 1 },} ill p]yif;J predcierniinod
rule 28 to paimonai~'  iri'Cf r n(1nc indicator llieasurenit.it 24 within e
data processor 26. Optic,nr:l]v. but preferably, f 1c"hod 50 further
includes transmitting  17i;n rl]l.)Ili effective dose 30 to ?ld,uricblc
deliver}' f):e Hni ll1 34 iron] data  _7roccsrcir 26 via a channel of
cc'n]n7lili.'i aijor, beet'Svet'n nclj 1Stabl (le.ll`. e y' m echanislil 34
amid data processor 26 and perlilittini7 60 ad ustable deliver-tip
il]CC11<]I11 171 34 to eutC:7li'tl:Lcliv aidjnst to deliver the n711n1n= J
Ave dose of inhales! drug 36 to individual pn'ient 21 and to deliver 64 the
r?:[1111-nun? 



zcti'. e dose 30 to patient 21. Alternately, but also preferably, I. ethod
50 further includes '11anually 62 mininluni ef.ecti\-e dose 30 to a#;-able
deliver}' niecha:ti.sm 34 and delivering 64 inininsuni effective close 30
cf i]lha]ed drib 36 to individual  patient 21 by rneans of adjustable
delivery rf;echanisi 7 34 so System 20 is optionally, but p-cfer tbly
supplied as all :irti C]e of  manufacture for autonomous individual
optimization of j treatment: protocol WO 2004/057300 PC u/1L2003/0O10O0  15
r inili' l patient : iill.O f cm a rs];pir 1c1~ diso:c.lcr ( asthml7a:.
`ililli :li;':) CIS toed himciIl Maim lo uAnkiticn at 6 ;111 oat mum J0 3U
1177r'tediate?`  r cr !o ch use MAMA I;lhaled (Ina 36. The rlrtl e o f
?1an.ifaci, :e includcu mm ;Ilil_? ir11IL1:S 22, i.inta processor 26 and
ad-itis i7111e iacl.vc'- ]nc'chunlsm 34 a lescr:b'c:l 11c1'C:nu ovt.
A'crordhig to ?1-As cirilaCdiinent of ;he in emioa.  {l l_I`:t<lbl &-livery
:iiccliunisin 34 contains p] :nia'cC?,ltlc:]l Co117pns]iion idci ifbr':.1
lcr ..vicnae It of iie apir itrr,' disorder and in lu lil7i, Is an ,Ict]-\c
i:l redienl an rl__eni 36 capable ol're]ieving sv; pl nas of the respirator
I ,liscldel; and lonckaeing malcl al. ,irr  }-]7~, ~~aC;.ilt::;~ll Cl!]7;1;
C!`;]',]Cil] 42 contain a nl: h,,'Sio1op1C~lll'd r:ccenl11hic ,:tilricI
`.vhic1-1; as used 1)Creil7, refers to a Carr; r cr a dlliicl7t that  doi
not cause 57;en;hcani irrhatlon lo an C r' IilS:I1 aind does not abrogate
the bio''~gica] activity and properties ofadininitered ccn:'poimnd
adjuvant is includcd'~viihin this definition. l'71 1rI11acculie l;
LG11i1)l).`ili]CiT1 42 may 1P11-tae" coat 1117 i1>1 cxcipicllt  1`:liiCll,
as Used herein, rcftrs to an illCrt substance lddcd to a  pharmaceutical
composition to further 1acil?tate dministration of an active  in rci}tent.
Examples, ' 'i'l:out iiniitaticn, of' \iipl '.1ts il,clade C,11C tim
carbonate, calcium phosphate, vi rious sugars and typos of `iafe}], cc]11;
10se t criv vielatin, meetable oils and polyc.'tllylcm glycol For a
.unlln]`stranon by nasal or oral inhalation, the acti` e in71-edients  Tr
UsC acc:orcl nag to We present ]ri`. eat on may be cot?venici:li','
delivered in  C~ ` r 



IN !Vrlll of an aerosol i~ri, 1~iC ~ZntailC?]1 fI'oli7 ;I pr..ss ;lriz,_c
:1 1):ICr: Cr a 5 n'ebL:; ncr ,with the use of r: su to le prc:'pel;ant, ~
ic}1lorodifluoronacthane, trichloroll.ic'romethane, c ichloro
tetratiuoroethnn or carbon dioxide. In the case of a pressurized aerosol,
the dos ge unit may be drter:liined by providing a valve to de fiver a
]netr'red ~ mount. Articles of nianuf ilcture of We present iii%~m tion
may, if d'e.sired, be  presented in a pack, such as an FL)A approved kit,
avhich may contain one or WO 2004'05730 16 Joins Cont11JJlin
PCT/IL2003J001000 of 36. The oack may, fm c~,:I1]  p-1 m e. C{iril ;i5 etal
or } }+! such ,.i blister ~ - I1l] ` _ric }r as a ~:~;11O, ,. l..li,--
p~,c}: may onll? lnl.d by ]]:sl; ricnoil> CC'I nl: ast,l en:t'nt and
Si111111?I ;ir11'1C';l. 1 ]7 pack a C ri :. ;Cnla] al''enc' i "'illiitll?1~
the l ]r<cluilC 11 ;:Once ;tssocOed NO the ccni Jlner in a iCrm prescribed
by  :r111:1ceL'tlc_ils, iciiich notice is rel,'CCIi''c Cf 1 ' ]ppr v_. c>,,
;} L.. 1}ic i^tnc,, cl 'ht rin CC'lll}::'O:S]i]Olls or Human
ad''nini5tratil";!1l. Such notice. A v caairnn i he 01 12]:elir] 1 phro,.
ccl b,,,! L IS. Food ml Drtm for prescription dunes or of an approved
product insert. 10 PrefLrilSl.'l the ;irticle ufmanulnc1ure is designed and
consiracted so that  lst' bl delivery ,i ..chani ni 34 receives complied
minimum cfil:c.ti`,'C dose  30 Win data pm :essor 26 auio'rnlitica]ly.
Aecordin, to some preferred embodiments o0 he nvention, nie is.uring  ]pear
tus 22 ; data processor 22 and ':-1li]slable dellve n/ mechanism-1 34 are s
iritcnrally formed together or connected one to 1lliather. According to
alters lte prof'er: eel enibodiiiients of the iii 4 cltiic n  measuring
aipparatus 22 and data processor 26 .ire integrally formed to =a :they or 



connected one to another amd adjustable delivery mechanism 34 is
connectable  thereto. It is -1pprecialedl that Cerlalill feature 01 ,11,10
invenliOii, %,,hich a1rc for  described in the context of separate
embodiments, may also be provided in combinaltion in a sinSie embodinlent.
Conversely, Vanoris features of the  'ilvonhton, 'oThich are, for brevity,
described in t}le conteNt of a sin2fe  embodiment, :np Also be provided
separately or in any suitable  suoco'mhillation. As an illustrative,
non-limiting, example of the potential benefit of a  systems 20 and methods
50 according to the present invention, consider the  use of a hypothetical
asthma pati..;:' , t Is. Bea 'Wre<llhn ,.shtard. B yea l as been  treated
in the past with a standard metered closes inhaler,,-vhich delivers 50
micrograms of all ICC based drug actuation. Her doctor has instructed her
.o inhale tivo actlmations in the mori:aeg upon arising and t-wo actuations
before V V0 2004/057300 P('T/1L2003/(01000  17 11:11] : t nie t..`\s it re
till Pea inhales 200 .'llca;. ranis/dr. of GC or rli.'fh'Ora I s every Wiro
e i resells I11 Illli?Tl i) CL!`;L'I''1) _? LII.+} (IrL sus 22 ',~ Ci?1ld
lr1c,!,;nrc a h:]c>n,;r, pcr.l~+rn1 r)c'~ Manor -24 each treatrl)ent. Data
ser girl would L!;-:'V a piKe:':iinc:f rule 2S tr clete'f,I-i!11.': :l IT;
Irlli;-'i) 1)) ids dust 3l) (e.?Z accor~..'Ins to equ Lion 2) sped ictilly
fA r Bey ;.it the r ifil. inc Hrshe '`,'~ 1l 1:1e _ i~ l C lrtil:li_.. Dose
30 ;nay sOli:Lt11)]as be grower Tor 00 micro 'rains but "l!1 'esn :rai]v he
less dta i 1 CO ]ll]Ci cm r<:nis. As I: -Csul'.  Bcs 011 consume well below
6 n)iPlcranis per month of IGC al'though she will  'CCI otter become dose
30 'ldill be in excess c.l 100 ;7i1Crogr<n])s ',V},cn L} ii is  llt'erl:)
n'.~?_t Corn Asir:mn, On dsi 1V]) I; Bea is 1)ieaililn nf_;rill ill\', C}
e. '1 ill stll' actll;l:c i?C 11'.'C[w' n1Cehani.`1ni 34 1 times but ma'4'
receive. no mediation all. .Further. acec:rdin'e to larefcrred
embcdlincrlls of the lric', cr;1i n. Peal una\s,;)re of the dose 34} she is
r'ec'ei', ing Jhis rrinay be accomplished, for :::111iuie. by use of an
i11.);CIna1'cd delivers ]fCcllilllisJn 4 '1'lih no disp  .ise of Ldispi: y
d; nine 32 and data input device 34 which employ non :;lpnanuru'et'!C
~',']nhols. F+:)r ruanapie names of classical music composers or  anirnals
r.iielit be employed to indicate different do: age level . As a resait,
stress, which is believed to be a contributing factcr in Asthrno, is
reduced. Plus  



as a result of tl.c present invention. 1-13'ca bcnefts from reduced IGC
:c>l sl;:lllitic:+,). an increased Selina 01' KIness ; n+i rtduced stres A
l,,I ,,:i h he irlven)tion has been descried in conjunction clnibcdlnwnts
thereof. it is evident Ant niany : lternatlves. r;lodificnllons and
variations wilt b c appar sr:t to 'hose skilled in Ac tilt. Aecordln .l`/,
it is intended to embrace al] such alternatives, nlodilications and
variations that fall ithin the spirit and bread scope of the npp'ended
claims. All public itions, :nts and patent nPlrlC.ations mentioned in this
specification are herein :neorpor,atcd in their entirety, bu reference into
the specification, too the s acne  eNtent as if each individual
publication, potent or patent application was  specnficaliy and
individually indicated to be incorporctcd herein by reference.  In
addition, citation or identification of any reference in this application
shall \17O 20O-WO57300 78 PCT/JL2003/00J 000 i~~ ~7 L' CO]7ci1-LI C'i-f i)
,il) ~'C?17;1SS10?1 O;:I( .-1.101 i:;jl~s-c'J1C.. i:i ~. ,iJ ~~l i:~FC ieS
prft:.r lli W'4`() 2004105 300 W H AP S C L U M EC. 'r all :IltiividLod
JDAw 01 Cie p1i n'io]lary yrfurn mcc 11n:dic ttoC ;Il ' isllre ]lenl G.l
the ]Il~]'..dull 19 I a `'l'vn WIC;, On 5' S 'u CO;,i IS l onur)::' fpl;
ardtJS Clcvl entd and cna5lrlicled to il')ensi:rc at PCT/II.2003/O01000
.Cn1 for dc1c:171JI11'iS? 1 ]1111"1]]:)Lll?7 cf;ecti" C dose of in inhH d
and (5) a 0 oroeessor capable-of conl]lll:nicadon '',':11:1 said mcasur
]nod I e1:pmotu . srtd data processor dr.so Iced and coudigt)rcd t i )=!Im
We 111'.;l-M::^1 Cl[LC1i\ iJOSC or the KNOW] prllie it 1) V I li to SLi).I
~: 1i~i17l,i1 it1 nee iom} Llncc indicator 11]1f1`ill-CtTIIC lt. co]nputcd
J7g, as PTcdelCr-:o;ncd 



2. The s} step of cln:u I. !ilrthcr comprising: (c) an adju table dcliveg,
mechanism cwtah1e of coiinrnlnicating  W HI said data proccs or arid
ruching said c,-omp1]1ed minirn:)i:1 elfecii', dos  said d~,3'.e[  taech
111ism d 1en'ed and conslnicied to deliver said ccunpltted  nlin n:ln7t
cffi ctivc dose of:hc inhaled deng to the individual patient. the system of
claim 1. Qrther coniprisinys: cn aac justrlble delivery mechanism dcsiOlled
and cons ru::te f to said cowpulc 1 1771n1)1'11117 effective dose as a
Manual data input, said de'I'+env mechanism design ed and cons.ructcd to C
eliver said comp led  ul]11117Lr7: of 1hedve dose of the ;nhal,,'d di-n'.g
to the individual patient. 4. The system Ct claairm7 1, Wherein said
177Easur;r7~ apparatlis is sc~ecied from 3 roup ccnsistin2 of a so'.rom ter
and a mechanicaol peak flo,"'` "'0 2004/057300 PCT/1L2003/001000  20 The
sti'_O[rdain] 1. ~\Hercnl said pu'nioner_. ~.r ormance iicnl A croup ccn`H
ring of torcec'. C:':1 1r1[-1 }' volume in one seem, G1`1::`' cerlk
e,\piralor\' 11o'n' (P[=: chim 1, 'n herein said computed m inAi m csent d
in A For ml S levied Carl a rommo c.-?:151n clll;:i i;t1 l1 l'] it:`,
Lli71l'> rl1i~ Ihllrar`,' ilnh . 1e S\ stem of cNm 1, ',`,herein said
predetenn ned rule include FRP - bF:R:P]! IOU)> x 0.645 Ivhcrcin 13U
indicates a NO dose ait :l )e<<Inlnng o1 it atinen t; Mherein N1FRP
indicates a measured FEV l rel love aercel.tricc: h :rein RFRP indicates a
basic FIN I Relative Percentage 1 hen BD s  (lelerlnl]] dint. ` I)arain Z
cp;csents the computed minimum effective dose, The system of claim 2.
\Aercin said adjtlstahle:delivery  mechan,1'.>111 includes at 'east one
item selected from a gi-rit11) cc-,l 'istlno? of a whnnical dispenser, an
clccirornechaaical dispenser and a piezo-electric  i;ISplcnser. ?. The
system ct claim '.herein said :1djll t .L~e deliver,- mechanism includes at
least one item selected from rI group consisting of a  



mechanical dispenser, an electromechanical disooenser and ii piezo-electric
disp'ens'er. 1 ?. A method of optimizing a dose of an inhaled drug tco an
incli',-idue.I patient at a given time, the method cornpriSing: (a)
measuring at least one pI?1:7:'onrlry per:QtTn nce indicator  measurement
of the individual pa#icnt; VIVO 200-t!f};730o PCITirL2003/OO1O )  21 l
CCI11J;)' `.ICat)T)~ -a] f 1)111 17r';) ;r ,y' )cr fc) 7.1:?C:;. )nltic l
lUJil'.:ffecidcc dose I :r t"i indiv:"k:cJ J t; cdc(' r:rlJnCl _:lc io :
aid 1'''_!~niua;uy hel tl:?:; lance ,nd ca;cr ; I l ' . i $ 1 1 f ~ ; I : C
r l t , 1 ' I t 1 ' i ; l slid da m i'' 'DCes5or. The method of ci<lin: 10,
brihcr cecoprisinc: Ir:7nsn)]tl;m said n nk-niln7 effective dose t(1 7
;1Ci~LISt;1L;i :.!,'.1i\eJ-y rilccll:7Jl)SIn 1r-li!)) said data 1sroccssor
`d;,3 a C:1lilnrl :1 of corrlnlllnlcct?on  ;'peen `..:d d ~ustabl deliver`/
I7lechanis]n an:1 said data processo. and (e) ; 'r lllliinn said ad1L15W'e
deliver ' rn 'h nisrn w r:iitormi'call j'  adjust to deliver said
pll:llrnun. `lfcCtive do'sc of 11-1c inhaled C11-11S to  ndivid:lai Was and
in deliver said :ninimunl effecti': C'Jose. The me.t?)od of claim 10,
further compnsin, manna]] inputting said rnrnirl)l Ill el teet]'''c li7S '
to all adiu ;t ;b-SG delivery niicchanisn; and (c deliveria:.:said n
ininnan effective dose of On inhaled drug to the  indh dual patient by
means of said adjustable delivery 1--leChaniSr-rl . rue'hcct of chin) 10,
\\ lerchi Ad measuring is accomplished by a device selected from al group
cons _,tdi of a spiron,eter and  :1 m chime'' t~'_ah ilo\v nlcler. 14. The
m'etho'd of Who 10, wherein said Di,h;:onci ,erfon ance  indicator is
selected from a group consistinc of forced expiraior volume in one  second
(F FV 1) sand peak expir ltor, 11-:o: (PT`I 15. The method of data 10,
wherein said minimum effective dose is  ':'resented in a fom)at selected
from a ercup consisting of ac,uai quantitative  units and arbitrary units.
WO 2004/057300 PCT/IL2003/O010(01 16. [he wt ii J of c1:ii:i 1;?_ Mercin
saki prcdetcnr:incd 11i1 



i3]) - 131) x (IM FRP - B RP /.100)} 0 645 in X31) inW aces a 1'asic lose
at a beginni]ic of n tre1itnlCi Makin re]]1 `,ill- RF' indicates ;S In)e;
lslired l l `Y. l e per~C -dace; arcin BFRP indicates a basic FEV1
Relative. Percentage when Bf) is icrio n'~:CI:and ' i min 1_. repFCSCni:S
the computed minimum et;ective dose. 1 7 11c w hod of claim 11, 'A herein
sil)d td:tistiil)l dChvcil'  meCtInlllsm includes at least one Am selected
fl-c'11-1 a group cc'! "Sting of a  mech nicak dispenser; an
clcctroniuclliie cal d spenscr and a pie o-e1CCtrie  d]Ipenser. 18, The
nicthcd of chhn 12. wherein .aid aad uslable dclive '  ;nechiliusnl
includes at least one hem selected rronl a group consisting.? of "I  MCC
0001 ilislpenser, an electromechanic ll dispenser rind a p zo electric
dispenser. 19. An artic':C for l Ito,:omo is individual j])tin,1G itli)n
C)1-2 treatment protocol be an .individual palic]]t suitfr;ng''rom a
respiratory disorder, the article of 111ai~trl_'~cture ccompris if
ilheasur)r] a npaarntus designed rind constructed to l]}easure lit least
one pidmonrlry l..erl'Ormance indicator measurement of the individual
patient; and (b) a data processor capr:ble of cor.,inuinicatiorl with said
measuring apparatus, said data processor designed and coif oared to provide
3 computed WO 2004/O573OQ PCT/Z7.200TOO10f0  23 mi ilr i:ni eliccl;vc dose
Or 1i e indi'1(:I;:;il e-`it by ..1p1, it1 'i- hid` :l trodc.T1'ineu rule
:o S ll: ;;uliilwll! per'.0'1T',;ll' ee ]n ~iL'<iter ili;1SllrC'nJi]i. in
c.1 niened and cc istr.iet.cJ 1o receive. 1 cc'17:1)ll[Cd inillieilir'n cl
lCL i1 C We and to 1') (lcl11 e1- said eeeipeiell 1?1111111il;111 ct.ent]vC
dose of A 1T;ly:nt:d JT :C to the Ini.ll`'.'l.llie] p;i :iit.  (11) ]:herd}
:Leu:Kill Composition i erltifsell for lrl ;Illlerlt of t ere pir~lt
disorder beinly nonleined weJ ie Ad <Illlil tehle Wiverv Jllcchnn'ism, A:i)
1<Jrl]1 :ceui;ceI Cl!1-:-I~:!Cmit l] l:;C]Ji_ ifle. ;!S ~IT1 eCii\ e i:i l
Cdii i. en ~`Cil c treble ofr~lie, inn' sl i pt; n s ~.~ldie : :;~.iretcrv
disorder; end  (cl prickagir:g nic:ler il.. 



1 1 iv 3 20. 11f Iiricle of ni i,lti l.JC~ure of c:lriim i 9. 1111erei,i
said ;1,]jll,tah'c  1-J ii e hii111tim Teceives reid Ccc1111utcu effceiil C
dus from] seid date processor eutonwhunlly. 21. The WA- of fna:Jll.lectl rc
of c)eiin 11`1"1E`rEJ11 >e id rnensl:rin  eppr,rritiIS ` eiil data
nrocersor and girl adjustable deliver mechemisnl arc C.o.reliv formed
10c0her or connected one to another. i ;irticle of :-nnnu1acture olclairn
19, lcrcin ~,Hd measuring :I;;para`?is and said date processor arc
iiite_ivl2'e formed :nether or connected  on to enodmer and said ec)llstebl
: d'ehver,' mechanism is cDTincctnhlc A era. 


