COMPOUND COMPOSITION FOR INHALATION USED FOR TREATING ASTHMA [0001]This
application claims the priority of Chinese Patent Application 201010502339.3, filed on September 28,
2010, which is incorporated by reference as if fully set forth herein in its entirety. [0002]The present
invention relZtEsTIdQUINIIrGZOATIABdd TP D6 QR Sd b HEON daiiclNdr ¢@dRAERBEAJdN{on which
contains an inhaled corticosteroid combined with a short Erapid) acting beta-2 agonist. [0003]Inhaled
medicines for treating Asthma or Chronic Obstr onary Disease, COPD, is preferred than
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above medicine. [0004]Commercially available inhaled corticosteroid includes Fluticasone propionate,
Budesonittel{Jicl s satderiiohesthnsongS@narefBeclomethasone dipropionate, Triamcinolone

acetonidioén Tipredane, etc. Due to the anti-inflammatory action, they were used as controller tn
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(LABA). ercjally i beta- ONjsts. j I ral s (also calle
Salbutamk%?%ﬁgﬁég%]’, qu{gca?g@(%? ?oc%ﬁ%r%i?F??@% %?/8 roc%g}rﬁfg‘}a, %Ee%l%@% é}i}drﬁc}ﬁl%lr? e,
Formoterghrfietussating sulpmairdndiBalsristlriprivaiai Botebomaiesisend Salmeterol are long

acting beta-2 agonists (LABA) with duration of action up to twelve hours. In practice, LABA is
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While inh corticosteroid cou a-2 rece owrfregulation, consequently reduce the

extent of pgtArdigednisigl teleragpeidigicesivrs sdfigestegddo eenbing withibiBA@aswiiglersted
asthma's long term treatment. [0006]Fenterol, Aalbuterol, Terbutaline, or Procaterol are short acting

beta-2 agohitedard)ciitbsthecdudaiorhel ed wontbednesnid ol Hodr 8 2pmisess diehahngigees,
application, SABA is mainly ﬁfﬁg lone as needed to relieve the status of acute bronchocontriction, if

necessalﬂfl,ci? PRI fout i .’:,Cén(‘fay. [0007] In the prior art, there are several related
patent aligrghien. Suchéﬁhh)eﬁ%ﬂj'%ﬁﬁBi'&aﬁ'ﬁﬁdl@d 2003934 GEIReIosRT0RL e BYREUIR:
formula of Formoterol contains 0.003-0.192% w/v of (R,R)-()-Formoterol fumarate; 2). the Taiwan
patent N@rdpaddatelisdhséssa ity m&Criitisah tden p ddib are deasainingfivioneiasBee forethdonne
treating airway disease and lung disease; 3). the China application No. CN1305380 discloses a

composittHRIABKIALE ForhitiEre 1 RO BRI d esEii der apmidingl rpeashtingi@nd trEdithg Brutée
asthma; %} the U.S. patent No. 5,972,919 disclose a formulation containing an effective a
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combination about inhaled corticosteroids, which is one selected from Budesonide, Fluticasone,
Mometagdn& B3%®rlomethasone, or Ciclesonide, etc. and Beta-2 agonist which is one selected from
Fenoterol, Albuterol, Procaterol, Salmeterol, or Formoterol, etc. and 6). the U.S. patents No.

7,244, 7400017 481 Gommsaaally susilanlabeiar isgoniy tHachsleotiburipepbsmiated(also

corticosteraids, cqllgcating with beta-2 agagists is added tp Anticholinergics of Iprajrogium. However,
et rec A e LDV e R el o N O A LB B A i
formulatigny sieddtds nayaRatdisFased Pyt RIRSENtTRYBHtoR{BatygceMbiRatiogs Al &Ry
time, dosage, and usage to improve clinical performances. [0008]Austria et al. disclose that a control
therapy yiagfbagelow BrothghHnsageeodinlaléd Saldes@rinle ate otahBronetierg! foetieting maitents
between 7 to)]lie%ﬁeartold and found under regular asthma treated by Procaterol and Budesonide

(Chest, 2005%:An iWpidvEurationnoh asHANoMPHENEVEE e ROMISers bR pRIRGHS &reltddBéw 1and
there is ng difference between the low dosa the high dosage. In,additign, on Apyil. 010
Tapan R P e T B SR SR L £ M
suspensigg &f)ﬁ'f'gﬁé?rﬂ‘ij%%ﬁfﬁ@iﬁﬁ%@ﬂéﬁa@ewg%@férﬂﬁﬁﬂ%k’ %@C&H&@ﬁ%ﬁﬂﬁﬁﬁﬂﬁe
alone for treating regular asthma of teenagers. The above two respiratory therapies are using oral
beta-2 agsnistssoggesttddo withisdhiddcerticasthmmials othaing wibethelizbopo oterimeeudiyespghy
these two medicines, and the above-mentioned respiratory therapies are different from the metered
dose inhRecoRfGRRI NS AN pBWHBISARAIALEFYl thecshesehieHients RIrN T Rialier
when the drug delivered through nebulizing solution, patients need to inhale the medicine for a period
of 10 to 15 minutes, hence, the drug amount given to the patients are much higher than administered
from the metered dose inhaler or the Dry-powder inhaler, and in addition they were all given twice daily
as control therapy. Therefore, they are different from the present invention in partial polarity control
therapy (eccentric therapy) in order to provide a drug blood concentration variation within a day to

meet the need of daily lung function circadian rhythm changes. [0009]Respiratory diseases such as
acthma and chroniec obetriictivve niilmonary



disease (COPD) are caused by urbanization with environmental pollution problems. Such respiratory
diseases have become one of the major diseases of globalization. Most research findings show that
the high asthma mortality is related to low diagnosis rates and treatment inadequate. In 1993 World
Health Oegaizehbitmoan datieedY adicathisi nstidete scaftHhealite itz aX pesesltaldiseuss Wanim isbalkions of
asthma and qrganized the Global Initiative for Asthma, GINA, which is an ongoing council

organizafORUEQSIST R Gerld Trduce Rethedite SRAAEN A YRS S EHIORI FrPBSRIUGIY Yipediss

treatment,con wi inical evide rifes.the st ast eatm [del for
national k{llgé)ltﬁc)%%% iéﬁ%ﬁ%.%%ﬁ%ﬁo?v@%ﬁ%%réa r??el:% gll?l ellsr?1 gggﬁgre%&tlyce é]ll}%f(ﬁ%lr%?gl step
up or step AW H@@%%]Mtiﬁﬁp&@ﬁﬁ@h@@Wt‘gﬁﬁ@w@%ﬁ@ntrol: 1. Step 1: For most mild
asthma patients: Reliever medicine such as rapid short-acting 2-agonists is given as needed for quick

relieve of 6ploms; Besternd: Radbuitdradihhealpatidms, Ardrowliercd. givelmridasenghbitd-2
corticosteroids or b, leukatriene inhibitors. B, reliever; When asthma attack, rapid short-acting
z-agonisfg&wagsbi&%é Bl he §%?ﬁ%%?&'l?9§ffﬁﬁa R Adoo AT %&Q&Way
give a. "lew- inh -cQrticostero; I ing;bgta- onists” tum tohigh-dase
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"low-dosg iniales isrstichgienpitfcrlun sifstRibesk selepsra Hiepphbaeth Be eakievsir Whes asthipa
attack, rapid short-acting 2-agonists was given as needed; 4. Step 4: for severed asthma patients: A,
controllefG0&tép 3 trbatthenprsatetttotlease moeestrvenral. redadidnpascchighltiosatiahaledch as: 1).
CortiCOStetflcgdi“ggvsalr? nz?ﬁgf{[(i:%%igreltaﬂgoé%élé)%gé767 discloses that the superfine formula of
Formoterol contains 0.003-0.192% w/v of (R,R)-(+)-Formoterol fumarate; 2). the
Taiwan patent No. 329837 discloses a pharmaceutical composition containing
Mometasone furoate for treating airway disease and lung disease; 3). the China
application No. CN1305380 discloses a composition including Formoterol and
Budesonide for applying on preventing and treating acute asthma; 4). the U.S.
patent No. 5,972,919 disclose a formulation containing an effective amount
Formoterol and Budesonide and the molar ratio of the content is 1:4 to 1:70, 5). the
U.S. patents No. 6,932,962, No0.6,799,572, No. 6,638,495, No. 6,962,151 and No.
7,321,059 have disclosed a combination about inhaled corticosteroids, which is one
selected from Budesonide, Fluticasone, Mometasone, Beclomethasone, or
Ciclesonide, etc. and Beta-2 agonist which is one selected from Fenoterol,
Albuterol, Procaterol, Salmeterol, or Formoterol, etc. and 6). the U.S. patents No.
7,244,742, No. 7,481,995, and No. 6,596,261 further discloses that the compound
of 1nhaled corticosteroids collocating with beta-2 agonists is added to
Anticholinergics of Ipratropium. However, what recited in the above-mentioned
references are all about techniques of Pharmaceutical formulation, and it is not

what disclosed by the present invention that using combinations of acting time,

dosage, and usage to improve clinical performances.



b. leukotriene modifiers, c. sustained released theophylline B, reliever: When asthma attack, rapid
short-acting 2-agonists was given as needed; 5. Step 5. The severe acute-exacerbation: A, control
treatment: to step 4 treatment add either oral corticosteroids or anti-IgE immunotherapy, B, reliever:
When astb®@&ttack, Aapittishett-aktidgs2lagentibtt vaas giteol atheegole dy yoaddifgnhahe puidigdtions,
we know that although beta-2 agonists have a bronchodilating effects, but either shart-acting or

long-actiftpHss-2atHiess RutrseatiRereRrt) BEQRUarabMatl 6UAR pRUHFE BSRIMAIIE The
oot YESRA BT CaNARt FCOAIET SRR AP BeterR oAl Budesonide

(Tachyph S) phenomena, under whi e dose given to nts nee € increased rapidly
to achievgthestame(3grangiitimgiiesic OkisOmRHRa CaveaitienosSIabeicasy. Glemakigntherpagent
more vulnerable to asthma attack. Therefore, Tachyphylaxis phenomena might increase the acute

exacerbapanentospitalizaticy aaddn thtty oipatdihfer¢dpoe2ienwerall\thicisl owvlicl et gratind Hueite
tolerance of beta2-agonists' resylt from 2 receptors n regulation under roytine beta2-agonis
treatmenhlsﬁsﬁfé?;g?is A Bori g%ePrE}iyée %@ﬁv&t A IR ST KNl el
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corticosteyRidsaisliioner asiing ket Oivee xerk welitenqurw SEaBtRISs e deal] Sher¢ok
medications for treating Asthma, such as Budesonide plus Formoterol fumarate, Fluticasone

propionateeplis Sabgatkan| adHaivatef Flatvagste prdgienatopkistorniospichfonyatdterapisiesartde

plus Formoterol fumayate, Momethasone furoate. plus Formaterol fumarate, Beclomethasone plus
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and such pharmaceutical compositi ese combination ecome the main stream o

researchiengigienatpprherisiesently. diféddhbefegorininatiere prdddeisecantained loogmbitiaton
beta2-agonist and intend to give patients a 24 hours cover of blood concentration, such as Formoterol

fumarateiod S¥amm dirpamdisatehaleteogiainthei paes el ipvenrinain 2B ohesefsetsyhen dhes
hours | -acting d ilanterol trifenatate is gi . a day. [0014] Papi, A. et al, in 2007,
ciaclosedE B ATCH ASAB eI S B b B RS D AT e
for treatingpjigh astiimg &5 $9HANGE ”%&W@St%%i}ﬁ‘g'ﬁ%ﬁﬁv g'i‘géﬁ% Ha1aaddiion;in the

above-meritioned references, there stilf are U.S. Patents No. 5,278,305, No. 5,658,549, No. 5,674,472,

No. 5,67ARG{kNhafi, 13924t dred6tidd 2RE, Netcdstb 13681 NI 61258 he2Dip-phr 8ide it 73h Ner,
6,510,969, No. 6,524,555, No. 6,546,928, No. 6,641,800, No.RE40045 and No. 7,067,502 and U.S.
pub. No. 2ad ancaBboP NG eyoagne 24) 21V eibt woon dass0rs cratreddbens 36, e retwgosheyss,

No. 2008007 2, N0. 20080066741, No. 20080066739, NqQ. 20070196285, . 20060054166,.No.
00500588 NG ST (B B AT R e OSSR TON A hES B BSsc
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delivery technology inventions, but none of them taught about the inhaled corticosteroid mixing with
the rapidmatfecthofmpederfiddyl sHot@dting thetelragrtimt shgithan Phacatesol HC1, etc., and the
method of using such combination. [0016]In U.S. patent database, there are patents disclose the
beta2-agi9ProcalReSINIRGIONEEES R theligh s d tibrb ardorlirenin aB e thyecpt Ngonary

6,503,537%.and N 794 involving,in the preparation of powder of agglomerates; U.S. patents No.
7 200,4193855 HSBBRY) {5 a6 WHIbRahRs MU S sonnictiat niiomardbins
powder IRRARM rblSirRYRPAIQR abds’ B2 BQINRIGRCHT PHIAHR ORAIKESs &4 Bf F%Eﬁ’@él'}‘&tio,n.
7,550,133 related 1o respiratory drug condensation aerosols; U.S. patent No. 7,109,247 for particles

dispersioMsostnteseacchafiophrigiesho8. fleterthNohéghl 4853elated tol @ynabulickdeakrosolpWw.S.
patent No. 6,932,962 related to an aerosol drug containing

diagnosis rates and treatment inadequate. In"1993 World Health Organization and
the National Institutes of Health invited experts to discuss control solutions of
asthma and organized the Global Initiative for Asthma, GINA, which is an ongoing

council organization. Every few years, based on medical evidences, the



hydrofluoroalkanes and alkyl saccharides, HFA; U.S. patent No. 7,244,742 related to adding
anti-cholinergic drugs; U.S. patent No. 7,267,813 containing crystalline spherical inhalation particles;
U.S. patent No. 7,459,146 related to using for modified polyethylene glycol, PEG, nanoparticles HFA
inhalatioregansod ppoopetiantanflydiptaten ¢rtatnechalbore eptovaiimeas tHenpecatent dermreioand
[0017] References have also showed that the adding of the inhaled corticosteroid only alleviates part

of acute driHasRIatEephatbmesramsahemdelmsndoinationaldisah g toumatiRR when

the beta ist wag.Qi igh single dose, it will prod rug tolerance. This reyeals
inat therd L Mason e s b S e B e 8t
[0018]Acsipine wnthe seiavan UisiRIgO eRscidO M atidRIsIsehhRdZ-88RIHsE:S tachyphylaxis may be
related to the exhaust of some endogenous trachea-relaxing substances which mediate trachea

relaxation. Suth Stepubstdfuialindastreaddddsthanallplati eptlic Redreosinennedmoipico splohtenfc AMIR]
concentrations after admin_istrzhtion of beta2-agonist. The released cAMP is catalyzed by proteases

and generates seeactiBass AgaRtrs inghven rdiessied WeAYREAIBY§OARIIR B Hgh
frequency of ?e%go '83, Ittﬂﬁéf gﬂgl%rao 5,& zi;ﬁlél,ea-relaxing substances will be exhausted
simultaneously. en'tﬁle In erna% ;51 [?

y recovery rate of these substances is less than the consumption, it

might induce the aCW?&iH&@PI@@@C%N@W@B@B-i[ﬂ@ﬂ%ﬂ%%ﬁﬁ%ﬂ@ﬂdﬁﬂ@%ﬂhm asthma patient's
lung functions will change during a day. Due to the neurohormonal circadian change, the lung function

is the worst at 04:00 anbaheuikebadrnssizhibétotspm. Based on the circadian rythm of the lung function
and the above-mentioned mediating substance exhausted mechanjsm, the inventor proposed a new
way of therapy to adiniS 7 ERFortY Befndh B03HaEton AE: SR i SRS OBEEAr N ith &
spirit of, and a spirit of p IS8 q?ﬂ%&d% inventor eventually has proposed an invention, "Inhaled
Combination Product for Asthma. e summary of the present invention is described as follows.

[0020]The prgs@ﬁ@gerﬁignmmé@g&mﬂnﬁﬁ%msition combination which contains an effective
amount of beta2-agonist and an effective amount of inhaled corticosteroid. When it is necessary, it can

include a pharmacéuticamyratisapiavleatsreby. §0021]The present invention further provides an inhaled

metered dose aerosol or poywder inhalator combination which contains an effective amount of
beta2-agnoist and an effectivi®¥frd0se of%ggéncﬁﬂ%g%@l\ﬂ‘ﬁwerpf nieBEsA{INECaRSiRidde a

pharmaceutically acceptablg;gﬁriiars.{0022]According to the above-mentioned aspect of the present
invention, the so called betaZ=agonist’is selected from short or fast acting beta2-agonists such as

Albuterol, Fenoterol, Précaterdluierbothlivk, ddbeterbhdfeet Riogeierld;iC1, Fenoterol hydrobromide
and terbutaline sulphate. [0023]According to the above-mentioned aspect of the present in\'/'ention, the
corticosteroid is selecte€.fréanBdasedniacHigaetisontcasihaitohe ik RlBshisideoBHitsmetBasone,

Triamcinolone, Tipredang, Flyticaspne propionate, Beclomethasone digropionate, . Trigmcinplone
Acetonide and 5o on. (065 ACSTNRE o THE Lthe SHEHHENEI ALSech UM e DISCARE thyaERs Ghe
ynﬁg%QvCombination Product For Asthma," is using for eccentric
:

purpose of the present inveﬂrli&r;}?f1
way control therapy of asthma or chronic pulmonary obstruction diseases. Based on the

above-mention circBliaretizarge Wheimenahnfanatieickf aspidashort-acting f2-agonists was
given as needed;
4. Step 4: for severed asthma patients:

A, controller: to step 3 treatment: select one or more from

a. " medium to high-dose inhaled corticosteroids plus long-acting
beta-2 agonists",

b. leukotriene modifiers,
c. sustained released theophylline.

B, reliever: When asthma attack, rapid short-acting f2-agonists was given

as needed;



patients, the so called eccentric therapy by giving medicines before go to bed and after wake up, might
be a better treatment option for patients' long term treatment. The eccentric treatment gives higher
drug concentration during the worse stage of lung function and giving a lower concentration or drug
free period dorifggepeSbditer sengfenctina-stegeedomingra day. Therefore, patients' body will have time
to recover and accumulate the endogenous trachea-relaxing substances. In addition, such eccentric

therapy could also/dsEPREQA e R SR didiratBsBliadd & hpamsal sRHiLamEOKcRfonic

pulmonary obstruction diseases. when it is necessary. The advantage is that the additional inhaled
corticosteroid will help tgr}?el teed an ur%%f\}/%rra%, beta2-agonist acute tolerance and helping the

patients to _(30””0| B‘Ff&ﬁ@@@iﬁeﬂ@ﬁra&ﬁ%ﬁﬁf‘a@a&@,”iﬁﬁiﬁdsmmlﬂé’tﬁ&grBQtﬁ%ﬂiﬁﬁt@t%sc‘gﬁ‘{@h
therapy which contains a 12 hours acting drugs (LABA) used twice daily which having the potential to
exhaust tracheal relaxinggmeddstds, the eccentric therapy using inhaled corticosteroids plus SABA

(ICS+SABA) could be a better treatment choice to preserve patient's lung function. [0025]In addition,
Such conBhhlion ol DL GAtRRIAH o %@%@@M&g@gﬁ%a%m%%w%}sﬁi&
alone reli af. T is 1h t vel . n a
pronchod S e e e e e B R e o o
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earlier. [0026] Other objects, advantages and efficacy of the present invention have been studies

through thdisilogiivigneXpieirerenfradhaefe @hda ghee dosesnpdnyinl ddawilgp, incuiicHoloGRKIEIgS.
1 the flow, ghayt of the experiment. A. 100g Qvalbumin i intraperitoneally injected (OVA 10 ; B.
500 Oval A IO R AN BHEHR T i G B 11 HES6 8 SUef M PRU R B
injected : inisirati f IR s rmed 1) heal
;éministﬁgi[%%%%rzg %@g&ﬁi&ﬁ%ﬁ%&% ﬁgéy.ggﬁlegr 71‘ill ays, aﬁfvaﬁé%é%&%@r%ﬁgﬁg%ss%&%i{%

examinedaRbifreffebaeyyanianitadecipiditah idroie vsdadmbhsesgasthramattatRf inhutefeads and
types changing (I.T. 7 Days AHR BALF); F. OVA challenge i.n. (Nasal administration of ovalbumin is

re-perforfhecitpdndard srpheniomensa and gl increasatherrei tgdenintarhabiousT hospidadzatéarmyice
daily. After 7 da%{saﬁ'grwa)é hy?erresponsiveness (AHR) is examined and bronchoalveolar lavage fluid
(BALF) i?ﬂge]aq B18HL% 0L BAUGABunt of immune cells and types changing (I.T. 7 Days twice daily ); H.

Alter in”zﬁé?ﬁza' ad@j&il%!f%f id DEFiBGUR A RRCS A LRI BHNRY RYRSIASENSHSReSRIER) IS

examined and bronchoalveo a?l?avage quu?(BALF Is used to observe an amount oé immune cells and
types chdnging 37 . t<ReptdHR Békn); fedufatibibAuasdey (Hoetascenstalongsnivmuregtofedin E is

examined by combining enzymes and ELISA to ensure the OVA-sensitized mice are established).
Besides, it is known that some genotype patients are more vulnerable to develop
acute tolerance under beta2-agonist treatment. Nowadays, it is well know that the
inhaled corticosteroids can improve the -2 receptor down regulation phenomenon,
and this is why the combination of inhaled corticosteroids and long-acting
beta2-agonist given every twelve hours effects is the main current medications for
treating Asthma, such as Budesonide plus Formoterol fumarate, Fluticasone
propionate plus Salmeterol xinafoate, Fluticasone propionate plus Formoterol
fumarate, Ciclesonide plus Formoterol fumarate, Momethasone furoate plus
Formoterol fumarate, Beclomethasone plus Formoterol fumarate, or Fluticasone
furoate plus Vilanterol trifenatate etc.. The dosage form of the above mentioned
combination are mainly DPI (Dry Powder Inhaler), or MDI (Metered Dose Inhaler),

and such pharmaceutical compositions of these combination have become the main

stream of research and development currently.



[0028]Figs. 2 the bar chart shows the dose and the effect of the long-acting beta2-agonist, Salmeterol.
A: normal control group; B: Asthma control group; C: Salmeterol Xinafoate 50.0 jig/kg, single dose; D:
Salmeterol Xinafoate 50.0 jig/kg, twice daily X 7 days; E: Salmeterol Xinafoate 200.0 g/kg, single dose;
F: SalmelBfdl Xinafoakd 26 .0agiky, ntaticsm dpilgd0Itslaysn @irgalnletegohXinsfo bt &DAGogs], sindjle
dose; H: Salmeterol Xinafoate 500.0 g/kg, twice daily X 7 days; I: Salmeterol Xinafoate 500.0 g/kg,
once dailf$eRiEyLHaPRUERre oAt BME? COVBRAIRIAAIOREFRERtIHI LR S, Betbpicrels

eSS T SR A AR A R i s

g;c:lt;px 3ﬁ?é%gggﬁsﬁg/%%%%gﬁggkvilﬁu@wﬁﬂQﬁﬁéi@aﬁf@qgtgf%ﬁ-&ﬂgékg hyce
[0014] Papi, A. et al, in 2007, disclosed a combination composition of
Beclomethasone and short-acting agonist, Albuterol, is used for treating mild
asthma as controller and it was given twice a day therapy.
[0015] In addition to the above-mentioned references, there still are U.S.
Patents No. 5,270,305, No. 5,658,549, No. 5,674,472, No. 5,674,860, No.
6,123,924, No. 6,143,277, No. 6,251,368, No. 6,253,762, No. 6,315,173, No.
6,510,969, No. 6,524,555, No. 6,546,928, No. 6,641,800, No.RE40045 and No.
7,067,502 and U.S. pub. No. 20100008997, No. 20090274771, No. 20090258075,
No. 20090047336, No. 20080279788, No. 20080078382, No. 20080066741, No.
20080066739, No. 20070196285, No. 20060054166, No. 20050085445, No.
20040241103, No. 20040105819 and No. 20040101483. Although they disclose
many of the "inhaled corticosteroid mixing with beta2-agonist " of the formulation
technology or drug delivery technology inventions, but none of them taught about
the inhaled corticosteroid mixing with the rapid effects of moderately short-acting
beta2-agonist such as Procaterol HCI, etc., and the method of using such
combination.
[0016] In U.S. patent database, there are patents disclose the beta2-agonist,
Procaterol HCI, used with the inhaled corticosteroid, such as U.S. patent No.
6,503,537 and No. 7,387,794 involving in the preparation of powder of
agglomerates; U.S. patents No. 7,244,414, No. 7,658,949, No. 7,687,073, No.
7,694,676 and No. 7,736,628 involving in the dry powder inhaler; U.S. patent No.
7,172,752 involving in combination particles; U.S. patent No. 7,550,133 related to
respiratory drug condensation aerosols; U.S. patent No. 7,109,247 for particles
dispersions containing nanoparticles; U.S. patent No. 6,814,953 related to a

nebulized aerosol; U.S. patent No. 6,932,962 related to an aerosol drug containing



F: Procaterol 1.0 jig/kg, twice daily X 7 days; G: Procaterol 1.5 jig/kg, single dose; H: Procaterol 1.5
Jjig/kg, twice daily X 7 days; I: Procaterol 2.5 jig/kg, single dose; J: Procaterol 2.5 jig/kg, twice daily X 7
days; K: Procaterol 5.0 jig/kg, single dose; L: Procaterol 5.0 jig/kg, twice daily X 7 days; M: Procaterol
10.0 jig/Kyy dirgller dosat ke n s coadeadk $0 hiighay; deiceHiBly; XU7M qystemtiNo répebenté? tedated
compared with the normal control group, p<0.001; * is represented that compared with the asthma

control gfOupdBEEANTHE OIS Sl B chhrt- PR EkHEQodrcithe ERBEAIBIRE: COMSOLReN,

00 kg NN B LR S B s 0 et e G,
twice daipnJdifeays: po1Pedagenisle ¢B04I0/ kPR ProgripiatibRi0/KIFAINGIRIHAREON  aerosol

propellants. And what mentioned above is not same as the present invention.

[0017] References have also showed that the adding of the inhaled
corticosteroid only alleviates part of acute drug tolerance phenomenon of the
beta2-agonist. In our research, we also found that when the beta2-agonist was
given too high single dose, it will produce an acute drug tolerance. This reveals
that there are reasons other than beta2 receptor downregulationto cause the acute
tolerance.

[0018] According to the relevant references, the mechanism of beta2-agonist’s
tachyphylaxis may be related to the exhaust of some endogenous trachea-relaxing
substances which mediate trachea relaxation. Such as substantially increased
intracellular cyclic adenosine monophosphate (cAMP) concentrations after
administration of beta2-agonist. The released cAMP is catalyzed by proteases
and generates serial reactions to relax the trachea. Therefore, when given a large
amount or high frequency of beta2-agonist, the endogenous trachea-relaxing
substances will be exhausted simultaneously. When the internal recovery rate of
these substances is less than the consumption, it might induce the acute drug
tolerance phenomenon.

[0019] It is also well know that asthma patient’s lung functions will change
during a day. Due to the neurohormonal circadian change, the lung function is the
worst at 04:00 am and is the best at 16:00 pm. Based on the circadian rythm of
the lung function and the above-mentioned mediating substance exhausted
mechanism, the inventor proposed a new way of therapy to asthma or chronic
pulmonary obstruction.  After carefully testing and research with a spirit of, and a

spirit of perseverance, the inventor eventually has proposed an invention, "Inhaled



F: Budesonide 19.0 jig/kg with Procaterol 1.0 jig/kg, twice daily X 7 days; G: Budesonide 27.0 jig/kg
with Procaterol 1.5 jig/kg, single dose; H: Budesonide 27.0 jig/kg with Procaterol 1.5 jig/kg, twice daily
X 7 days; |: Budesonide 45.0 jig/kg with Procaterol 2.5 jig/kg, single dose; J: Budesonide 45.0 jig/kg
with Prodatemahih atjigrk P tadees ddity XAk thays:. K : Blide somdmaoy0 §if/kbevifirddaaterot btojig/ky,
single dose; L: Budesonide 90.0 jig/kg with Procaterol 5.0 jig/kg, twice daily ;X 7 days M: Budesonide
180.0 jigRESFAIR Bl GsateHRW6:0 jig/kg, single dose; N: Budesonide 225.0 jiglkg with Procaterol 12.5

P Butedd D 500.0 A whl F16iuterSs DURo, SHOUIAbae: 4 s RS i WL Phrea.
A S S e
o6 noted LT AT AL N G e S RO men S e AR bochr el
herein fof g RS R AL MAT IR AT WEEBRB I Yarkzr.
[0021] The present invention further provides an inhaled metered
dose aerosol or powder inhalator combination which contains an
effective amount of beta2-agnoist and an effective amount of inhaled
corticosteroid. When it is necessary, it can include a pharmaceutically
acceptable carrier.
[0022] According to the above-mentioned aspect of the present
invention, the so called beta2-agonist is selected from short or fast acting
beta2-agonists such as Albuterol, Fenoterol, Procaterol, terbutaline,
Albuterol sulfate, Procaterol HCI, Fenoterol hydrobromide and
terbutaline sulphate.
[0023] According to the above-mentioned aspect of the present
invention, the corticosteroid is selected from Budesonide, Fluticasone,
Mometasone, Ciclesonide, Beclomethasone, Triamcinolone, Tipredane,
Fluticasone propionate, Beclomethasone dipropionate, Triamcinolone
Acetonide and so on.
[0024] According to the above-mentioned aspect of the present
invention, one purpose of the present invention, "Inhaled Combination
Product For Asthma," is using for eccentric way control therapy of
asthma or chronic pulmonary obstruction diseases. Based on the

above-mention circadian change of pulmonary function of asthma
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not intended to be exhaustive or to be limited to the precise form disclosed. [0032]In order to
understand the acute drug tolerance resulted from high dose and high frequency use of
beta2-agonists, and to observe the effect of adding the corticosteroid to treatment. An
albumin-ipdticingsasthea onodél dalreice ovesies cdoagpndiygt selaiad tastslithaesiseifogsta@o to
procedure is shown in Table 1. In accordance with the control group and the experimental group, the
mice werbelilided intbtére vittkeent pronpgietcbedactibetexnegaeme ihoptitnl onupitteses a
normal control group which none sensitized mice are given saline (no drug), and an asthma control
group whiol gentitizad mieaareneated Whie veridenthe expeanedak grgupés dikitghéntodnbgyroup
according to different methods of administering drugs. Respectively, such as the group which is using
different dosegerandtidierdoritegudrewmadise Beafeagbriish@dnenaiicheagrdugiwiinh is lower
different dosage and different frequency of the pharmaceutical combination of the beta2-agonist with
the corticoeteceint fAORST e ndce gvHictearedoroad rdizatignthit ebpetEnde thgefuinttson tieage
peritoneal albumin (OVA) injection with ten-day intervals in advance, on the 24th day, collect the blood
sample add@xamahddyt to Thefired aliergyaTieartsontibel 26t dbyh alceirtimeasmdedusted mrtde
nasal cavities of the mice And, from the 30th day, the intratracheal administration is divided into
groups ohcoeEtitma testhg asnh degendaysddsachebiareinfunter silidtdtesancd nr tdck tieity,
groups. After the last dose, perform a tracheotomy and intubation and use instruments collect the data
of that Msthekheticefittih) liedages tectebhdsotrastoth énsariee toemtizmEnothermiduatiey &sfects
of the present invention, pharmaceutical composition, compare with that the sensitized mice are given
long-activehesiwrt-feting IpetizatowsthloastiBalmetarochrBroatgrulnaod aoynpabs tritic then
reaction of the normal mice and the control group. [0034]The results are shown as in Figure 2 to 4, no
matter adhis@asetngrdiee dt adgsniniseesgainyconblbhicatadvaintagengscthgtSahetaddational
medium-short-acting Procaterol, when giving a single super high dose can both make the sensitized
mice to sirhatechaoetioastekoadce pHehelpetorrethedediranidarabitiyeaf thaeHeet elaziggnike
result shows that there is a suitable dose range for displaying medical effects. Administering the
beta2-agaaistewicdaraiyarandaheilpiregpbbeopatients te acnéroletheds, disogsbecankien
corticosteroid, Budesonide, under a suitable dose range can help to relieve the acute drug tolerance.
However here feney wormipantaaitih¢heerragnitic 8ndesoatdienaontrelidetapycwditiy
tolerance, and it shows that the dosage of the beta2-agonist has exceeded body affordability. These
results aleoittairastig drdvhothist detprgsdnuigsediidobhApareadhitvides atdaibygsuhpabnhnatitag
acute drug resistance results from exhaustion of endogenously trachea-relaxing substances.
[0035]Rethitvp at e izt sy hestishtrach i galasing, insdagoestdictease phnic-db@tapy
beta2-agonist alone as reliever for treating emergent exacerbation of all kind of patients. If swapping
the admitistieringnlzled teethors@condsbptag-awAddAto dhoive SaBiAigtariogldapoy ashetter
combination inhaler of the short-acting beta2-agonist with the inhaled corticosteroid, i.e., using the
present iti@atiarewhich s @ecoon piregiorver paiiedtésrlisngergiactitimedium-short acting
beta2-agonist for all level patients with emergent exacerbations as reliever, it might help the patient's
recover ffOO2Hkir astmaddideenntisnshooaapumatierfacothkd, alsenbheited Rpaneadachder
severe exacerbation, they need to use additional oral corticosteroid to control their acute asthma
exacerbatiopyowe ccs salirenhes paténasc g rbqine stigninisl edrisestabioEes kegapatnts to
restore the relaxing functions of trachea by control the inflammation, counteract the beta2-receptor
down reglib@oicasondlp thasswohemdhars oreasidumalsyngpheandeVobaprrbgadingacta
related researches, only the reference which sponsored by Chiesi published on New England Journal
of Mediciheamohoghéator0itosls mvoeans rébarthof inaahoadoai stardias wirhl sapiaation
short-acting beta2-agonist The result indicates that after six months treatment in mild asthma patients,
the as nee@BdiftoEh mddengsesihe gaddafign uatl erledticn bcasterg) dantautdidiedp
combination of Beclomethasobne and Albuterol, shows that, compared with using Albuterol alone, the
disease $d1zae tbavareheatamn Bamammaitemavd hedphsbsiptaants teisaryes@dicT.
Although this study only discussed the situation in patients with mild asthma, and nat in moderately to
severe p&ll8AGIunder WehesnveriseisconadVaBtges, it ddaled tieadmerothe Pagenpraseat
exacerbations, beside the beta2-agonist, giving more corticosteroid is helpful for controlling the
conditionl BMAESE8. [b@@@ﬂk@@métmgms&afwgmcﬁhmﬁhll@avda@p@mmmﬁoswt&m with
rapidly short-acting beta2-agonist which can offer a better choice for using as an reliever for treating
acute brditdigEEBEEsibE GICEMRPRARKING/dAYEIBES. SacBIEA corticosteroids given can
provide extra anti-inflammatory effect to assist patients to relieve from disease condition earlier.
[0039]In accordance with composition of the formuld of the present



embodiment, medium-short acting beta2-agonist are used, such as Procaterol, Fenoterol, Terbutaline,
Albuterol and its base drugs, which has bronchodilating actions of 6 to 8 hours. If the above medicine
was administrated 3 to 4 times a day, the phenomenon of acute tolerance will be produced rapidly,
and the q@E@PH of brc}ﬁggiil&tiﬁ@beﬂ@w\(ijhmtr@ﬁjded Bxptqﬁhems. Use the medium-short acting
beta2-agonist together with an inhaled corticosteroid, such as budesonide, and adapting an eccentric
way of before sleepingl4)(0efteOnved kercatnrestora tarpéonohealby bagkdectitq @Noars1 Diruglore,
the present invention can help the long-term control of patients' disease and reducing the acute
exacerbation. [0040]The bia,th);igonist with 3 to 8 hours duration, such as Procaterol HC1, Procaterol,
Albuterol, Albuterol sulfate, Fenoterol, and Fenoterol hydrobromide etc. was use to combined with
inhaled corticosterBd, S@hgs@vadbenin Fisticarrapdreriompaligsdangevi@dettEVe\ Ciolagnide,
Triamcinolone and their base morphology, generate a quantitative combination metered dose inhaler
or a dry powder inhaler. Tiiq)/,v)gight ratio of the beta2-agonist and the inhaled corticosteroid is about
1:2 w/w% to 1:70 w/w%, and the better range is about 1:5 w/w% to 1:60 w/w%. [0041]The clinical
usage is giving the(¢ondiimegiodrathm@Ethma patieripesi tontealéy befjecstdpi(@ ¥l afi€hveaking
up. The advantage is to provide patients’ body a low dose period to recover trachea relaxing mediators
for the next day treatment'plprj)]g their better lung function period in the afternoon,. Hence, it reduces
the chance of acute tolerance of the beta2-agonist and help patients to control their conditions stably.
[0042]Compared vidh Deisa blacttractisgriatiatiagb astafbrocaierek pibrferchdeéroMide i Fenpterol
and its base drugs) alone, the combination has additional anti-inflammatory inhaled corticosteroid. The
inhaled corticosterbid pritvara dheahtiddifanmstoagiend lififatias gperé@autedoloraceeaedaing
from overuse of beta2-agonist, it can help to relieve conditions and reduce numbers of severe
exacerbations. [0043]The pésent ifvediorswhighriv ay edvgpeirespomsivefitessoARERIN af
inhaled beta2-agonist with corticosteroid and can be administered via HFA MDI or DPI (dry powder
inhaler). The above-menti@xammaedacaudcdiyarchonabieedatordavageovidiaahs(@vekdpiens
system for need of preparing the combination product of the beta2-agonist with the corticosteroid, so it
makes the administered aniseds tohobsesvet immhamauvdrsefremntionsnallaglds andeypes
non-appropriate responses. Carriers or an excipient system can also include the proper amount of
surface active agents, solhvehan gungeqlihy Zderay s HRBpBIAdidir stabilizing prescriptions. The
formulation of HFA MDI used in the present invention is usually adopted 1,1,1,2-tetrafluoroethane
(TetrafluoroethaneFHKAY 3tachatiange) oml, 1(NasaB, ad Haprstratopropafeovalbumin is
(Heptafluoro-n-propane, HFC 227ea, HFC 227, HFA 227), and depending on necessity, it can also be
a mixture formulation of HEA-pRtdcIrment A ensnedhadenitalaterattergied a single dose inhaler
or multiple dose inhaler composed of carrier-free active pharmaceutical ingredients or use lactose as a
carrier. [0044]Expénméniatrirebbas] [codmBaisicaticnald dividad iperiornaedortalagodaiBgthma
control group (Ova control group), and each group which is contained 2 to 28 mice (in the
pre-exploration stage, the r of trdakite infewearyandyperegsponapecaresscofidiiRy dose, the
number of the mice for repeatedly confirming experiments is more) is supplied with the same water
and food. In the asthma ca@wangreg, amict bontboaly eakiveddypagah thaduhAd) wih the
interval of 10 days as shown in Figure 1, and the mice are made to have allergies, on the 24th days,
the blood are collected frotisd el splarerver tha niitaauné exbrimenbnegeellsa gnahtificaasn for
confirming that the mice have allergies. In the normal control group, the mice are not made to have
allergies and are given salchategmgr(é.a“st%@agrstrbwge@ ,&ﬂg’ Mice are also given salt water but
not medicine for treating, and 3 days before administration, the mice are continuously given OVA in
the nasal to enhankk ssintoaBpeheakadnateistratioard bilidedsnpesiogroesk onarfatent
medicine and different dose. Each subgroup is divided into single administration within 7 days (one
dose), once administrationda¥ay foATI¥egy (qaly petiespansiniCiarshs(AdAR bidy foe xarmyserhe
salt water or mixture drug of Procaterol mixing with Budesonide in the salt water is directly
administered in the throatsdfdhebrechealyaolar lavage fluid (BALF) is used to

observe an amount of immune cells and types changing

(I.T. 1 Day AHR BALF);
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group/subgroup/code administering way Number of mice Normal control group Single dose 18 Twice
a day x 7days 19 Ova control group Single dose 21 Once a day x 7days 14

I. IgE ELISA assay (the concentration of immunoglobulin E is
examined by combining enzymes and ELISA to ensure the
OV A-sensitized mice are established).

[0028] Figs. 2 the bar chart shows the dose and the effect of the
long-acting beta2-agonist, Salmeterol.

A: normal control group;

B: Asthma control group;

C: Salmeterol Xinafoate 50.0 pg/kg, single dose;

D: Salmeterol Xinafoate 50.0 pg/kg, twice daily X 7 days;

E: Salmeterol Xinafoate 200.0 pg/kg, single dose;

F: Salmeterol Xinafoate 200.0 pg/kg, twice daily X 7 days;

G: Salmeterol Xinafoate 500.0 pg/kg, single dose;

H: Salmeterol Xinafoate 500.0 pg/kg, twice daily X 7 days;

I: Salmeterol Xinafoate 500.0 pg/kg, once daily X 7 days;

### 1s represented that compared with the normal control group,
p<0.001;

* 1s represented that compared with the asthma control group,
p<0.05.

[0029] Figs. 3 the bar chart shows the dose and the effect of the
moderately long-acting beta2-agonist, Procaterol.

A: normal control group;

B: Asthma control group;

C: Procaterol 0.5 ng/kg, single dose;

D: Procaterol 0.5 pg/kg, twice daily X 7 days;

E: Procaterol 1.0 pg/kg, single dose;

F: Procaterol 1.0 ug/kg, twice daily X 7 days;

11



Twice a day x 7days 28 Budesonide 9.0 jig/kg with Procaterol 0.5 jig/kg (B9+P0.5) Single dose 7
Twice a day x 7days 13 Budesonide 19.0 jig/kg with Procaterol 1.0 jig/kg (B19+P1) Single dose 11

Twice a day

[0030]

G: Procaterol 1.5 pg/kg, single dose;

H: Procaterol 1.5 pg/kg, twice daily X 7 days;

I: Procaterol 2.5 pg/kg, single dose;

J: Procaterol 2.5 ng/kg, twice daily X 7 days;

K: Procaterol 5.0 pg/kg, single dose;

L: Procaterol 5.0 pg/kg, twice daily X 7 days;

M: Procaterol 10.0 pg/kg, single dose;

N: Procaterol 10.0 pg/kg, twice daily X 7 days;

### 1s represented that compared with the normal control group,
p<0.001;

* 1s represented that compared with the asthma control group,
p<0.01.

Figs. 4 the bar chart shows the dose and the effect of the

composition, Budesonide mixing with Procaterol.

A: normal control group;

B: Asthma control group;

C: Budesonide 9.0 pg/kg with Procaterol 0.5 pg/kg, single dose;

D: Budesonide 9.0 pg/kg with Procaterol 0.5 pg/kg, twice daily
X 7 days;

E: Budesonide 19.0 pg/kg with Procaterol 1.0 pg/kg, single dose;

F: Budesonide 19.0 pg/kg with Procaterol 1.0 pg/kg, twice daily
X 7 days;

G: Budesonide 27.0 ug/kg with Procaterol 1.5 pg/kg, single
dose;

H: Budesonide 27.0 pg/kg with Procaterol 1.5 ug/kg, twice daily
X 7 days;

12



x 7days 19 Budesonide 27.0 jig/lkg with Procaterol 1.5 jig/kg (B27+P1.5) Single dose 6 Twice a day x
7days 12 Budesonide 45.0 jig/kg with Procaterol 2.5 jig/kg (B45+P2.5) Single dose 8 Twice a day x
o I: Budesonide 45.0 pg/kg with Procaterol 2.5 pg/kg, single dose;
J: Budesonide 45.0 pg/kg with Procaterol 2.5 ug/kg, twice daily
X 7 days;
K: Budesonide 90.0 pg/kg with Procaterol 5.0 pg/kg, single
dose;
L: Budesonide 90.0 pg/kg with Procaterol 5.0 pg/kg, twice
daily ;X 7 days
M: Budesonide 180.0 pg/kg with Procaterol 10.0 ug/kg, single
dose;
N: Budesonide 225.0 pg/kg with Procaterol 12.5 pg/kg, twice
daily X 7 days;
O: Budesonide 540.0 pug/kg with Procaterol 30.0 pg/kg, once
daily X 7 days;
P: Budesonide 900.0 pg/kg with Procaterol 50.0 pg/kg, single
dose;
### 1s represented that compared with the normal control group,
p<0.001;
** 1s represented that compared with the asthma control group,
p<0.01;
**% 1s represented that compared with the asthma control group,
p<0.001.
[0031] The present invention will now be described more specifically
with reference to the following embodiments. It is to be noted that the

following descriptions of preferred embodiments of this invention are

presented herein for the purposes of illustration and description only; it is
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15 Budesonide 90.0 jig/kg with Procaterol 5.0 jig/kg (B90+P5) Single dose 10 Twice a day x 7days 25
Budesonide 180.0 jig/kg with Procaterol 10.0 jig/kg (B180+P10) Single dose 10 Table 1 (continue)
group/subgroup/code administering way

not intended to be exhaustive or to be limited to the precise form
disclosed.

[0032] In order to understand the acute drug tolerance resulted from
high dose and high frequency use of beta2-agonists, and to observe the
effect of adding the corticosteroid to treatment. An albumin-inducing
asthma model in mice was used to conduct related tests. The
experimental procedure is shown in Table 1. In accordance with the
control group and the experimental group, the mice were divided into the
different groups to conduct the experiment. The control group includes
a normal control group which none sensitized mice are given saline
(no drug), and an asthma control group which sensitized mice are treated
with vehicle. The experimental group is divided into sub-group
according to different methods of administering drugs. Respectively,
such as the group which is using different dosage and different
frequency of the beta2-agonist alone and the group which is using
different dosage and different frequency of the pharmaceutical
combination of the beta2-agonist with the corticosteroid.

[0033] The mice which are for sensitization all experience three
times of the peritoneal albumin (OVA) injection with ten-day intervals in
advance, on the 24™ day, collect the blood sample and exam the IgE to
confirm allergy. Then, on the 26™ day, albumin was administed in the
nasal cavities of the mice. And, from the 30" day, the intratracheal
administration is divided into groups of once time dosing and seven-day
dosing which is further divided into once or twice daily groups. After the
last dose, perform a tracheotomy and intubation and use instruments

collect the data of that Methacholine (MCh), induces tracheal contraction.
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Number of mice Budesonide 200.0 Kg/kg with Procaterol 12.5 jig/kg (B200+P12.5) Once a day X
7days 3 Budesonide 225.0 Kg/kg with Procaterol 12.5 jig/kg (B225+P12.5) Twice a day x 7days 2
Budesonide 540.0 Kg/kg with Procaterol 30.0 jig/kg (B540+P30) Once a day x 7days

In order to understand the alleviating effects of the present invention,
pharmaceutical composition, compare with that the sensitized mice are
given long-active or short-acting beta2-agonist alone (Salmeterol or
Procaterol), and compare with the reaction of the normal mice and the
control group.

[0034] The results are shown as in Figure 2 to 4, no matter
administrating alone or administering in combination of the long-acting
Salmeterol or medium-short-acting Procaterol, when giving a single super
high dose can both make the sensitized mice to show an acute drug
tolerance phenomenon of reducing the ability of trachea relaxing. The
result shows that there is a suitable dose range for displaying medical
effects. Administering the beta2-agonist twice daily cannot avoid the
phenomenon of the acute tolerance, giving the inhaled corticosteroid,
Budesonide, under a suitable dose range can help to relieve the acute
drug tolerance. However, when using too high dose of the beta2-agnist,
Budesonide cannot relieve the acute drug tolerance, and it shows that the
dosage of the beta2-agonist has exceeded body affordability. These
results also indirectly proved that the present invention proposes an idea
and assumption that "an acute drug resistance results from exhaustion of
endogenously trachea-relaxing substances.

[0035] Relative to the listed suggestions of GINA guidelines, it is
suggested to use short-acting beta2-agonist alone as reliever for treating
emergent exacerbation of all kind of patients. If swapping the
administering way of the short-acting beta2-agonist to another
administering way by using a combination inhaler of the short-acting

beta2-agonist with the inhaled corticosteroid, 1.e., using the present
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2 Budesonide 900.0 Kg/kg with Procaterol 50.0 jig/kg (B900+P50) Single dose 2 Procaterol 0.5 Kg/kg
(P0.5) Single dose 7 Twice a day x 7days 12 Procaterol 1.0 jig/kg (P1) Single dose 13

invention which is a combination of inhaled corticosteroid with
medium-short acting beta2-agonist for all level patients with emergent
exacerbations as reliever, it might help the patient’s recover from their
asthma exacerbations.

[0036] From the fact that, when the step 5 patients under severe
exacerbation, they need to use additional oral corticosteroid to control
their acute asthma exacerbations, we can see that the patients may require
additional corticosteroids to help patients to restore the relaxing
functions of trachea by control the inflammation, counteract the
beta2-receptor down regulation and help to restore the level of tracheal
relaxing mediator.

[0037] Regarding to the related researches, only the reference which
sponsored by Chiesi published on New England Journal of Medicine
2007; 356: 2040-2052 involves a research of inhaled corticosteroids with
rapidly short-acting beta2-agonist. The result indicates that after six
months treatment in mild asthma patients, the as needed(which means
does not give drugs until exacerbations of asthma) administration of
combination of Beclomethasobne and Albuterol, shows that, compared
with using Albuterol alone, the disease status is controlled better, acute
exacerbation and hospitalizations were also reduced. Although this
study only discussed the situation in patients with mild asthma, and not
in moderately to severe patients under the conventional control medicine,
it revealed that when the patients have exacerbations, beside the
beta2-agonist, giving more corticosteroid is helpful for controlling the

condition of disease.
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Twice a day x 7days 10 Procaterol 1.5 jig/kg (P1.5) Single dose 7 Twice a day x 7days 15 Procaterol
2.5 jiglkg (P2.5) Single dose 5 Twice a day x 7days 9

[0038] Therefore, the present invention which is a compound of
corticosteroid with rapidly short-acting beta2-agonist which can offer a
better choice for using as an reliever for treating acute bronchial
constriction of asthma in all levels patents. Such extra corticosteroids
given can provide extra anti-inflammatory effect to assist patients to
relieve from disease condition earlier.

[0039] In accordance with composition of the formula of the present
embodiment, medium-short acting beta2-agonist are used, such as
Procaterol, Fenoterol, Terbutaline, Albuterol and its base drugs, which
has bronchodilating actions of 6 to 8 hours. If the above medicine was
administrated 3 to 4 times a day, the phenomenon of acute tolerance will
be produced rapidly, and the duration of broncodilating effect will be
reduced to 3 to 4 hours. Use the medium-short acting beta2-agonist
together with an inhaled corticosteroid, such as budesonide, and adapting
an eccentric way of before sleeping and after awake can restore duration
of action back to 6 to 8 hours. Therefore, the present invention can
help the long-term control of patients’ disease and reducing the acute
exacerbation.

[0040] The beta2-agonist with 3 to 8 hours duration, such as
Procaterol HCI, Procaterol, Albuterol, Albuterol sulfate, Fenoterol, and
Fenoterol hydrobromide etc. was use to combined with inhaled
corticosteroid, such as Budesonide, Fluticasone, Beclomethasone,
Mometasone, Ciclesonide, Triamcinolone and their base morphology,
generate a quantitative combination metered dose inhaler or a dry powder

inhaler.  The weight ratio of the beta2-agonist and the inhaled
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Procaterol 5.0 Kg/kg (P5) Single dose 5 Twice a day x 7days 14 Procaterol 10.0 Kg/kg (P10) Single
dose 5 Twice a day x 7days 10 Table 1 (continue) group/subgroup/code

corticosteroid is about 1:2 w/w% to 1:70 w/w%, and the better range is
about 1:5 w/w% to 1:60 w/w%.

[0041] The clinical usage is giving the combination drug to asthma
patients as controller before sleeping and after waking up. The
advantage is to provide patients’ body a low dose period to recover
trachea relaxing mediators for the next day treatment during their better
lung function period in the afternoon,. Hence, it reduces the chance of
acute tolerance of the beta2-agonist and help patients to control their
conditions stably.

[0042] Compared with using short-acting beta2-agonist (Procaterol,
Albuterol, Terbutaline, Fenoterol and its base drugs) alone, the
combination has additional anti-inflammatory inhaled -corticosteroid.
The inhaled corticosteroid provided the anti-inflammatory and
mitigation of the acute tolerance resulting from overuse of beta2-agonist,
it can help to relieve conditions and reduce numbers of severe
exacerbations.

[0043] The present invention which is an eccentric treatment of the
combination of inhaled beta2-agonist with corticosteroid and can be
administered via HFA MDI or DPI (dry powder inhaler). The
above-mentioned pharmaceutically acceptable vectors are provided as an
excipient system for need of preparing the combination product of the
beta2-agonist with the corticosteroid, so it makes the administered
animals or humans not to have adverse reactions, allergies or other non-
appropriate responses. Carriers or an excipient system can also include
the proper amount of surface active agents, solvents, suspending agents

and propellants for stabilizing prescriptions. The formulation of HFA
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administering way Number of mice Salmeterol Xinafoate 50.0 jig/kg (S50) Single dose 5 Once a day x
7days 2 Twice a day x 7days 8 Salmeterol Xinafoate 100.0 jig/kg (S100) Once a day x 7days

MDI wused 1in the present invention is wusually adopted
1,1,1,2-tetrafluoroethane (Tetrafluoroethane, HFA 134a, HFC 134a) or
1,1,1,2, 3,3,3 - Heptafluoropropane (Heptafluoro-n-propane, HFC 227ea,
HFC 227, HFA 227), and depending on necessity, it can also be a mixture
formulation of HFA 134a and HFA 227. Dry powder inhalation could
be a single dose inhaler or multiple dose inhaler composed of carrier-free
active pharmaceutical ingredients or use lactose as a carrier.

[0044] Experimental methods:

[0045] Balb/c mice are divided into normal control group, asthma control
group (Ova control group), and each group which is contained 2 to 28 mice (in the
pre-exploration stage, the number of the mice is fewer, and in the post stage after
confirming dose, the number of the mice for repeatedly confirming experiments is
more) is supplied with the same water and food. In the asthma control group, at
first, the mice are received i1.p. with ovalbumin (OVA) with the interval of 10 days
as shown in Figure 1, and the mice are made to have allergies, on the 24th days, the
blood are collected from the eye sockets of the mice to be examined by IgE Elisa
quantification for confirming that the mice have allergies. In the normal control
group, the mice are not made to have allergies and are given salt water. In the
asthma control group, the mice are also given salt water but not medicine for
treating, and 3 days before administration, the mice are continuously given OVA in
the nasal to enhance allergies.

[0046] The mice of each group are divided into subgroups by different
medicine and different dose. Each subgroup is divided into single administration
within 7 days (one dose), once administration a day for 7 days (qd) or twice
administrations a day (bid) for 7 days. The salt water or mixture drug of
Procaterol mixing with Budesonide in the salt water is directly administered in the

throats of the mice.
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3 Salmeterol Xinafoate 200.0 jig/kg (S200) Single dose 6 Once a day x 7days 6 Twice a day x 7days
9 Salmeterol Xinafoate 500.0 jig/kg (S500) Single dose 3

Table 1
group/subgroup/code administering way | Number
of mice
Normal control group Single dose 18
Twice a day 19
x 7days
Ova control group Single dose 21
Once a day 14
x 7days
Twice a day 28
x 7days
Budesonide 9.0 pg/kg with Single dose 7
Procaterol 0.5 ug/kg Twice a day 13
(B9+P0.5) x 7days
Budesonide 19.0 pg/kg with Single dose 11
Procaterol 1.0 png/kg Twice a day 19
(B19+P1) x 7days
Budesonide 27.0 pg/kg with Single dose 6
Procaterol 1.5 ug/kg Twice a day 12
(B27+P1.5) x 7days
Budesonide 45.0 pg/kg with Single dose 8
Procaterol 2.5 pg/kg Twice a day 15
(B45+P2.5) x 7days
Budesonide 90.0 pg/kg with Single dose 10
Procaterol 5.0 pg/kg Twice a day 25
(B90+P5) x 7days
Budesonide 180.0 ng/kg Single dose 10

with Procaterol 10.0 pg/kg
(B180+P10)
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Once a day x 7days 2 Twice a day x 7days 8 [0047]After the last administration, under anesthesia,
the mice are placed tracheal incision and are installed instruments for examining the tolerance of the
trachea. Methacholine (MCh) aerosol is used to stimulate the contraction of tracheal and SCIREQ
FlexiVent. machiblis Us@cdntexare the tolerance of trachea of lung. [0048]The following embodiments
is that after mixing each components, the mixture is solved in excipient systems of hydrofluoroalkane,

directly filled in
dose inhalers.
22798.664% W

Capsuigperpisubegehiple dderowdenidhaiaisteritichveagdmilNaigrdodey a single
0049]Embodiment 1 Procaterol HC10.014% W/W% Budeson d%of%g%w W% HFA
W% Ethanol0;25% W%
Budesonide 200.0 pg/kg Once a day 3
with Procaterol 12.5 pg/kg x 7days
(B200+P12.5)
Budesonide 225.0 pg/kg Twice a day 2
with Procaterol 12.5 pg/kg x 7days
(B225+P12.5)
Budesonide 540.0 pg/kg Once a day 2
with Procaterol 30.0 pg/kg x 7days
(B540+P30)
Budesonide 900.0 pg/kg Single dose 2
with Procaterol 50.0 pg/kg
(B900+P50)
Procaterol 0.5 pg/kg Single dose 7
(PO.5) Twice a day 12
x 7days
Procaterol 1.0 png/kg Single dose 13
(P1) Twice a day 10
x 7days
Procaterol 1.5 pg/kg Single dose 7
(P1.5) Twice a day 15
x 7days
Procaterol 2.5 ng/kg Single dose 5
(P2.5) Twice a day 9
x 7days
Procaterol 5.0 pg/kg Single dose 5
(P5) Twice a day 14
x 7days
Procaterol 10.0 ng/kg Single dose 5
(P10) Twice a day 10
x 7days
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PEG 4000.50% W/W% Total amount100.00% W/W% [0050]Embodiment 2 Procaterol HC10.014%
W/W% Fluticasone propionate0.286% W/W% HFA 22798.95% W/W% Ethanol0.25% W/W% PEG
4000.50% W/W% Tital amount100.00% W/W% [0051]Embodiment 3 Procaterol HC10.014% W/W%
Mometasone flrabted D{EBMNVE)HFA 22799.164% W/W% Ethanol0.25% W/W% PEG 4000.50%
W/W% Tital amount100.00% W/W% [0052]Embodiment 4 Procaterol HC10.014% W/W%

group/subgroup/code administering way | Number
of mice
Salmeterol Xinafoate Single dose 5
50.0 pg/kg (S50) Once a day 2
x 7days
Twice a day 8
x 7days
Salmeterol Xinafoate Once a day 3
100.0 pg/kg (S100) x 7days
Salmeterol Xinafoate Single dose 6
200.0 ng/kg Once a day 6
(S200) x 7days
Twice a day 9
x 7days
Salmeterol Xinafoate Single dose 3
500.0 pg/kg Once a day 2
(S500) x 7days
Twice a day 8
x 7days
[0047] After the last administration, under anesthesia, the mice are

placed tracheal incision and are installed instruments for examining the
tolerance of the trachea. Methacholine (MCh) aerosol is used to
stimulate the contraction of tracheal and SCIREQ FlexiVent. machine is
used to exam the tolerance of trachea of lung.

[0048] The following embodiments is that after mixing each
components, the mixture is solved 1in excipient systems of
hydrofluoroalkane, directly filled in capsules or is proceed into dry

powder inhalation which is administered by a single dose inhalers.
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Fluticasone furoate0.157% W/W% HFA 22799.079% W/W% Ethanol0.25% W/W% PEG 4000.50%
W/W% Tital amount100.00% W/W% [0053]Embodiment 5 Procaterol HC1 0.0167%W/W%
Budesonide 0.333%W/W% HFA 134a 99.57% W/W% Ethanol 1% W/W% PEG 400 1% W/W% Tital

amount 10049y W/Wmbodiment 1

Procaterol HCI 0.014% W/W%
Budesonide 0.571% W/W%
HFA 227 98.664% W/W%
Ethanol 0.25% W/W%
PEG 400 0.50% W/W%
Total amount 100.00% W/W%

[0050] Embodiment 2

Procaterol HCI 0.014% W/W%
Fluticasone propionate 0.286% W/W%
HFA 227 98.95% WI/W%
Ethanol 0.25% W/W%
PEG 400 0.50% W/W%
Tital amount 100.00% W/W%

[0051] Embodiment 3

Procaterol HCI 0.014% W/W%
Mometasone furoate 0.071% W/W%
HFA 227 99.164% W/W%
Ethanol 0.25% W/W%
PEG 400 0.50% W/W%

Tital amount 100.00% W/W%
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[0054]Embodiment 6 Budesonide 0.67% W/W% HFA 134a 99.57% W/W% Ethanol 1% W/W% PEG
400 1% W/W9% Tital amount 100.00%W/W% [0055]Embodiment 7 Fluticasone propionate0.417%
W/W% HFA 134a98.833% W/W% Ethanol0.25% W/W% PEG 4000.50% W/W%

[0052] Embodiment 4

Procaterol HCI 0.014% W/W%
Fluticasone furoate 0.157% WI/W%
HFA 227 99.079% W/W%
Ethanol 0.25% W/W%
PEG 400 0.50% W/W%
Tital amount 100.00% W/W%

[0053] Embodiment 5

Procaterol HCI 0.0167% W/W%
Budesonide 0.333% W/W%
HFA 134a 99.57% WIW %
Ethanol 1% WI/W%
PEG 400 1% WI/W%
Tital amount 100.00% W/W%

[0054] Embodiment 6

Budesonide 0.67% WI/W%
HFA 134a 99.57% WIW%
Ethanol 1% W/W%
PEG 400 1% WI/W%

Tital amount 100.00% W/W%
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Tital amount100.00% W/W% [0056]Embodiment 8 Procaterol HC10.014% W/W% Ciclesonide0.286%
W/W% HFA 22798.95% W/W% Ethanol0.25% W/W% PEG 4000.50% W/W% Tital amount100.00%
W/W% [0057]Embodiment 9 Procaterol HC10.014% W/W% Beclomethasone dipropionate0.071%
W/W% HER 227 99. 16Bym B3 PmEaffol0.25% W/W% PEG 4000.50% W/W% Tital amount100.00%
W/W% [0058]Embodiment 10 Procaterol HC10.014% W/W% Beclomethasone dipropionate0.143%

W/W%

Fluticasone propionate
HFA 134a
Ethanol
PEG 400
Tital amount
[0056] Embodiment 8
Procaterol HCI
Ciclesonide
HFA 227
Ethanol
PEG 400
Tital amount
[0057] Embodiment 9
Procaterol HCI
Beclomethasone dipropionate
HFA 227
Ethanol
PEG 400

Tital amount

25

W/W%
W/W%

W/W%

W/W%
W/W%

0.417%
98.833%
0.25%
0.50%
100.00%

W/W%
W/W%
W/W%
W/W%
W/W%
W/W%

0.014%
0.286%
98.95%
0.25%
0.50%
100.00%

W/W%
W/W%
W/W%
W/W%
W/W%
W/W%

0.014%
0.071%
99.164%
0.25%
0.50%
100.00%



HFA 22799.093% W/W% Ethanol0.25% W/W% PEG 4000.50% W/W% Tital amount100.00% W/W%
[0059] Embodiment 11 Procaterol HC10.014% W/W% Beclomethasone dipropionate0.286% W/W%
HFA 22798.95% W/W% Ethanol0.25% W/W% PEG 4000.50% W/W% Tital amount100.00% W/W%
[0060]Enjbodigient 12 mebaidiehBf0014% W/W% Budesonide0.143% W/W% HFA 22799.093%
W/W% Ethanol0.25% W/W% PEG 4000.50% W/W% Tital amount100.00% W/W%

Procaterol HCI 0.014% W/W%
Beclomethasone dipropionate 0.143% W/W%
HFA 227 99.093% W/W%
Ethanol 0.25% W/W%
PEG 400 0.50% W/W%
Tital amount 100.00% W/W%

[0059] Embodiment 11

Procaterol HCI 0.014% W/W%
Beclomethasone dipropionate 0.286% W/W%
HFA 227 98.95% WI/W%
Ethanol 0.25% W/W%
PEG 400 0.50% W/W%
Tital amount 100.00% W/W%

[0060] Embodiment 12

Procaterol HCI 0.014% W/W%
Budesonide 0.143% W/W%
HFA 227 99.093% W/W%
Ethanol 0.25% W/W%
PEG 400 0.50% W/W%

Tital amount 100.00% W/W%
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[0061]Embodiment 13 Procaterol HC10.014% W/W% Budesonide0.257% W/W% HFA 22798.98%
W/W% Ethanol0.25% W/W% PEG 4000.50% W/W% Tital amount100.00% W/W% [0062]Embodiment
14 Procaterol HC10.014% W/W% Fluticasone propionate0.357% W/W% HFA 22798.879% W/W%

EthanolO[@e%1\V/W% Ehtbh dida% YBW% Tital amount100.00% W/W% [0063]Embodiment 15
Procaterol HC10.014% W/W% Fluticasone propionate0.071% W/W% HFA 22799.16% W/W%

Ethanol0.259%P¥gééterol HCI 0.014% W/W%
Budesonide 0.257% WIW%
HFA 227 98.98% W/W%
Ethanol 0.25% WI/W%
PEG 400 0.50% W/W%
Tital amount 100.00% W/W%

[0062] Embodiment 14

Procaterol HCI 0.014% W/W%
Fluticasone propionate 0.357% WI/W%
HFA 227 98.879% W/W%
Ethanol 0.25% W/W%
PEG 400 0.50% W/W%
Tital amount 100.00% W/W%

[0063] Embodiment 15

Procaterol HCI 0.014% W/W%
Fluticasone propionate 0.071% W/W%
HFA 227 99.16% W/W%
Ethanol 0.25% W/W%
PEG 400 0.50% W/W%

Tital amount 100.00% W/W%
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PEG 4000.50% W/W% Tital amount100.00% W/W% [0064]Embodiment 16 Procaterol HC10.014%
W/W% Fluticasone furoate0.314% W/W% HFA 22798.921% W/W% Ethanol0.25% W/W% PEG
4000.50% W/W% Tital amount100.00% W/W% [0065]Embodiment 17 Procaterol HC10.014% W/W%
Fluticasof@)e4gate0. IETHbVMNYe HEAB2799.079% W/W% Ethanol0.25% W/W% PEG 4000.50%
W/W% Tital amount100.00% W/W% [0066]Embodiment 18 Procaterol HC12.439% W/W%

28

Procaterol HCI 0.014% W/W%
Fluticasone furoate 0.314% W/W%
HFA 227 98.921% W/W%
Ethanol 0.25% WI/W%
PEG 400 0.50% W/W%
Tital amount 100.00% W/W%
[0065] Embodiment 17
Procaterol HCI 0.014% W/W%
Fluticasone furoate 0.157% WI/W%
HFA 227 99.079% W/W%
Ethanol 0.25% W/W%
PEG 400 0.50% W/W%
Tital amount 100.00% W/W%
[0066] Embodiment 18
Procaterol HCI 2.439% WI/W%
Budesonide 97.561% W/W%
Tital amount 100.00% W/W%
[0067] Embodiment 19
Procaterol HCI 16.667% W/W%
Fluticasone propionate 83.333% W/W%
Tital amount 100.00% W/W%



Budesonide97.561% W/W% Tital amount100.00% W/W% [0067]Embodiment 19 Procaterol
HC116.667% W/W% Fluticasone propionate83.333% W/W% Tital amount100.00% W/W%
[0068]Embodiment 20 Procaterol HC1 Beclomethasone dipropionate Tital amount 9.091% W/W%
90.909%[0(}6&p 100.@eabydiYaeROEMbodiment 21 Procaterol HC10.133% W/W% Mometasone
fuoate1.333% W/W% Lactose98.533% W/W%

Procaterol HCI 9.091% W/W%
Beclomethasone

90.909% W/W%
dipropionate
Tital amount 100.00% W/W%

[0069] Embodiment 21

Procaterol HCI 0.133% W/W%
Mometasone fuoate 1.333% W/W%
Lactose 98.533% W/W%
Tital amount 100.00% W/W%

[0070] Embodiment 22

Procaterol HCI 0.133% W/W%
Fluticasone fuoate 2.933% WI/W%
Lactose 96.933% W/W%
Tital amount 100.00% W/W%

[0071] Embodiment 23

Procaterol HCI1 0.133% W/W%
Budesonide 2.667% W/W%
Lactose 97.200% W/W%

Tital amount 100.00% W/W%
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Tital amount100.00% W/W% [0070]Embodiment 22 Procaterol HC10.133% W/W% Fluticasone
fuoate2.933% W/W% Lactose96.933% W/W% Tital amount100.00% W/W% [0071]Embodiment 23
Procaterol HC10.133% W/W% Budesonide2.667% W/W% Lactose97.200% W/W% Tital
amount10000% W/WHmMbd@Iateprdddent 24 Procaterol HC10.133% W/W% Ciclensonide0.667%
W/W% Lactose99.200% W/W% Tital amount100.00% W/W% [0073]There are further Embodiments

are provided Ry éatiotesDBIEIEmbodiment 1: An inhale@)cbBBesitioRY¢NGisterized by
Ciclensonide 0.667% WI/W%
Lactose 99.200% W/W%
Tital amount 100.00% W/W%

[0073] There are further Embodiments are provided as follows:

[0074] Embodiment 1: An inhaled composition, characterized by
including an effective amount of beta-2 agonist and an effective amount
of corticosteroid.

[0075] Embodiment 2: The composition as described in Embodiment
1, further characterized by including a pharmaceutically acceptable
carrier.

[0076] Embodiment 3: The composition as described in Embodiment 1
or 2, further characterized by being an inhaled aerosol composition.
[0077] Embodiment 4: The composition as described in any one of
Embodiments 1 to 3, further characterized by being used as an
emergency medicine for asthma or a patient with an obstructive
respiratory disorder.

[0078] Embodiment 5: The composition as described in any one of
Embodiments 1 to 4, further characterized by being an eccentric way
controlling medicine before sleeping or after waking up.

[0079] Embodiment 6: The composition as described in any one of
Embodiments 1 to 5, characterized in that the beta-2 agonist is one

selected from a group consisting of Albuterol, Fenoterol, Procaterol,
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including an effective amount of beta-2 agonist and an effective amount of corticosteroid.
[0075]Embodiment 2: The composition as described in Embodiment 1, further characterized by
including a pharmaceutically acceptable carrier. [0076] Embodiment 3: The composition as described

in Embodlfeebutali 2efuribnrerclcenket dy Pevgatorohddédheldsnlterpbsiyah-obromide,

[0077]Embodiment 4: The composition as described in any one of Embodiments 1 to 3, further

charactefZerbutdhing yedplaatenankerenenbigdicionfohestolia or a patient with an obstructive
respiratory disorder. [0078]JEmbodiment 5: The composition as described in any one of Embodiments

1 to 4, fufh@seharactdfimeddibaingtai eThetrcovap ositioing snddisoretefonmsierpingne ater
waking up. [0079]Embodiment 6: The composition as described in any one of Embodiments 1 to 5,

charactefizathiodat¢het beth-2@g6nistimvae teatentell fimmth arodheooeistiop stibuderes, kemeterol,
Procaterol, Terbutaline, Albuterol sulfate, Procaterol HC1, Fenoterol hydrobromide, Terbutaline

sulphate s@kteteanbifiedinn thareofi00$0]Ecusisteny?: ke cdpdssoniaedestilogdciasorygne of
Embodiments 1 to 6, characterized in that the corticosteroid is one selected from a group consisting of

Budesonlibo fietiassnne, KoolessnndeCiBesdont therionethdsoaedrizolcneptdficirssnee
propionate, Beclomethasone dipropionate, Triamcinolone Acetonide and a combination thereof.

[0081]Enpraxirrenhge, T Becdomeshas an el abipitepinEtbodiman ino o mbatecetirad e thed the
ratio of the beta-2 agonist and the corticosteroid is 1:2 w/w% to 1:70 wiw%. [0082]Embodiment 9: A
preparatiarcoatbac afianithaeeioderosol composition, characterized by including a step of mixing an
effective amount of beta-2 agonist with an effective amount of corticosteroid. [0083]Embodiment 10:
The prepf088di methdémbdedseribad in 8: The composition as described in
Embodiments 1 to 7, characterized in that the ratio of the beta-2 agonist
and the corticosteroid is 1:2 w/w% to 1:70 w/w%.
[0082] Embodiment 9: A preparation method of an inhaled aerosol
composition, characterized by including a step of mixing an effective
amount of beta-2 agonist with an effective amount of corticosteroid.
[0083] Embodiment 10: The preparation method as described in
Embodiment 9, further characterized by including a pharmaceutically
acceptable carrier.
[0084] Embodiment 11: The preparation method as described in
Embodiment 9 or 10, further characterized in that the inhaled
composition is an inhaled aerosol composition.
[0085] Embodiment 12: The preparation method as described in any
one of Embodiments 9 to 11, further characterized in that the inhaled
composition is an emergency medicine for asthma or a patient with an
obstructive respiratory disorder.

[0086] Embodiment 13: The preparation method as described in any

one of Embodiments 9 to 11, further characterized in that the inhaled
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Embodiment 9, further characterized by including a pharmaceutically acceptable carrier.
[0084]Embodiment 11: The preparation method as described in Embodiment 9 or 10, further
characterized in that the inhaled composition is an inhaled aerosol composition. [0085]Embodiment
12: The mepapdsitivatisdas desentteitineay aunefehhimeimedsd e Befotoes kfepanigraed in
that the inhaled composition is an emergency medicine for asthma or a patient with an obstructive
respiratoaft&swdgki[@g&@tﬁmbodiment 13: The preparation method as described in any one of
Embodiments 9 to 11, further characterized in that the inhaled composition is an eccentric way

controllingh@g@|cine béfond eldepieg orladterkipgepafa0RyiEmisttiowrisl delur ibedaiatiamy

method as described in any one of Embodiments 9 to 13, characterized in that the beta-2 agonist is

one selegeae fvmiEmivod naresiting abAbBeckiaFeoteeisk @rocathad, fiesbbeting. Alpoterst sglifate,
Procaterol HC1, Fenoterol hydrobromide, Terbutaline sulphate and a combination thereof.

[0088]Envoeliseitct6dTfiropre pagatimpretsi st g sofivddbu tesodn & ehbtsradlireric A terdd,

characterized in that the corticosteroid is one selected from a group consisting of Budesonide,

Fluticasoherdutadiasgna bukeswlida) BatgniztbesdeeoT rldGdinblene tEkoik dspdeabvopionate,

Beclomethasone dipropionate, Triamcinolone Acetonide and a combination thereof.

[0089]EmbBertru¢atite: Shéphaparatichanetmbasatesaribkaie@hy one of Embodiments 9 to 15,
characterized in that the ratio of the beta-2 agonist and the corticosteroid is 1:2 w/w% to 1:70 w/w%.

[0090]REPBBENCES etijgebphent .3V e priepatadiqaonmthives ase dssori Bedlametmasone
and Albuterol in a Single Inhaler for Mild Asthma.” New England Journal of Medicine 356(20):
2040-205n o2 Bimdre dinSenesnierto, Vdn \sltamictem fimdatiorthat dveeening cositevordlasant
to ignore, too conspicuous to apply? Chest 2005 :128(4):1898-900.
one selected from a group consisting of Budesonide, Fluticasone,
Mometasone, Ciclesonide, Beclomethasone, Triamcinolone, Fluticasone
propionate, Beclomethasone dipropionate, Triamcinolone Acetonide and
a combination thereof.
[0089] Embodiment 16: The preparation method as described in any
one of Embodiments 9 to 15, characterized in that the ratio of the beta-2
agonist and the corticosteroid is 1:2 w/w% to 1:70 w/w%.
[0090] REFERENCES
[0091] Papi, A., G. W. Canonica, et al. (2007). "Rescue Use of
Beclomethasone and Albuterol in a Single Inhaler for Mild Asthma."
New England Journal of Medicine 356(20): 2040-2052.
[0092] Albers M, Schermer T, Van WC. Airflow limitation as a
screening tool: too relevant to ignore, too conspicuous to apply? Chest

2005;128(4):1898-900.
[0093] CHEST / 128 / 4 / October, 2005 Supplement

32



[0093]CHEST / 128 /4 |/ October, 2005 Supplement CLAIMS 1. An inhaled composition, characterized
by comprising: an effective amount of beta-2 agonist; and an effective amount of corticosteroid. 2. The
composition as claimed in any one of claims 1 to 3, further characterized by being used as a reliever
for a patient with asthma or obstructive respiratory disorder, and a controller in eccentric way such as
before sleeping or after waking up. 3. The composition as claimed in any one of claims 1,
characterized in that the beta-2 agonist is one S€JEcHNASn a group consisting of Albuterol, Fenoterol,
Procaterol, Terbutaline, Albuterol sulfate, Procaterol HC1, Fenoterol hydrobromide, Terbutaline
sulphate &nd Acointindédndoengnb.sitiong chrapasiten zstlimedinprigong:of claims 1,
characterized in that the corticosteroid is one selected from a group consisting of Budesonide,

Fluticasone, Momeaaseffectiviesomdaiiteolbpethaloagonist; and
Triamcinolone,Fluticasonepropionate,Beclomethasone dipropionate, Triamcinolone Acetonide and a

combination thereafi 2ffoettompasitomasodla@meddosteirosd. to 7, characterized in that the ratio of
the beta-2 agonist and the corticosteroid is 1:2 w/w% to 1:70 w/w%. 6. An inhaled aerosol

compositpn, dlacacenmgbbyttompaisingdameftciiveampounnef bétacRagasist; and 3n ¢liecthes
amount of corticosteroid.. 7. The com.position as claimed in any one of clai.ms 6, fgrther characterized
by being used-hsiraclEnecdr BypbiEnavisedtana acdbstrectierraspatient dsobleasthta or
controller in eccentric way such as before sk—;-eping or after waking up. 8. Thg compositior] as claimed
in any one of olatiug tcherawspzeat rhadisebdea;2 agdniat isentredlectamfreccentoip svasisting
of Albuterol, Fenoterol, Procaterol, Terbutaline, Albuterol sulfate, Procaterol HC1, Fenoterol
hydrobromides Uehbatlvef euipsiee piig oorabieatioaltiergafif®. The composition as claimed in any
one of claims 6, characterized in that the corticosteroid is one selected from a group consisting of
Budesonile, Allirasomgp dtatierastheGictesdnideaByconetbésoclms 1, characterized in
Triamcinolone,Fluticasonepropionate,B eclomethasone dipropionate, Triamcinolone Acetonide and a
combination ttleatoth0. bitta edngpeiitst ams claimeed él@tdinds 6roharactgroerpincoaisistinago of the
beta-2 agonist and the corticosteroid is 1:4 w/w% to 1:50 w/w%. .

Albuterol, Fenoterol, Procaterol, Terbutaline, Albuterol sulfate,

Procaterol HCI, Fenoterol hydrobromide, Terbutaline sulphate and a

combination thereof.

4. The composition as claimed in any one of claims 1, characterized in
that the corticosteroid is one selected from a group consisting of
Budesonide, Fluticasone, Mometasone, Ciclesonide, Beclomethasone,
Triamcinolone, Fluticasone propionate, Beclomethasone
dipropionate, Triamcinolone Acetonide and a combination thereof.

5. The composition as claimed in claims 1 to 7, characterized in that the
ratio of the beta-2 agonist and the corticosteroid is 1:2 w/w% to 1:70
w/w%.

6. An inhaled aerosol composition, characterized by comprising:

an effective amount of beta-2 agonist; and

an effective amount of corticosteroid.
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7.

10.

The composition as claimed in any one of claims 6, further
characterized by being used as a reliever for a patient with asthma or
obstructive respiratory disorder, and a controller in eccentric way
such as before sleeping or after waking up.

The composition as claimed in any one of claims 6, characterized in
that the beta-2 agonist is one selected from a group consisting of
Albuterol, Fenoterol, Procaterol, Terbutaline, Albuterol sulfate,
Procaterol HCI, Fenoterol hydrobromide, Terbutaline sulphate and a
combination thereof.

The composition as claimed in any one of claims 6, characterized in
that the corticosteroid is one selected from a group consisting of
Budesonide, Fluticasone, Mometasone, Ciclesonide, Beclomethasone,
Triamcinolone, Fluticasone propionate, Beclomethasone
dipropionate, Triamcinolone Acetonide and a combination thereof.
The composition as claimed in claims 6, characterized in that the
ratio of the beta-2 agonist and the corticosteroid is 1:4 w/w% to 1:50

w/w%.
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