English Translation of Publication for PCT Application No. PCT/CN2012/071129 METHOD FOR
PREPARING METERED DOSE SPRAYED INHALER FOR TREATING RESPIRATORY DISEASE FIELD
OF THE INVENTION [0001] The present invention provides a pressurized metered dose inhaler
composition with pharmaceuticals and a preparing method thereof, wherein the pressurised metered dose
inhaler is a medicine used for treating respiratory diseases such as asthma and chronic obstructive

pulmonary disease. Bigafisir @LHMHSISFohHE PNYENIHON (0P P PragmliesdsnatRyed dose inhaler
(pMDI) can make the inhaled pharmaceuticals toEicallﬁ and rﬁ)idly present the activity of the medicine,

and has lower systemic adverse reaction Whel 2n oral drug. The pMDI and dry powder
inhaler (DPI) are the most general administrations for asthma or chronic obstructive pulmonary disease
(COPD), which are used to administer the composition being one seleceted from a group consisting of a
corticosteroid MU B DERFUCHRAPRE PA RENGAVIETGICR ERIROSI SPRIATY HEr dOFHAJOBRSInce 1995,

Company 3M developed a product of pMDI with chlorofluorocarbon ](O%F as a propellant, and the
product has become most p L'JErE é@&%rﬁl@ﬁf@ﬁtﬁ% éﬁ'%ﬂﬁ . Compared with the oral
drug, the pMDI may present activity more rapidly and provide lower systemic adverse reaction of the

medicine. Typical components for treating such diseases include a corticosteroid drug, a beta-2 agonist,
an anticholindf§lcb IO gHImENSEdEI EONposition being a dose inhaler and consisting of the

mentioned dr 004].In the 1970s, it is found that the propellant of CFC may result in environmental
protection prdbIRIS in dSABlRG AN ha RSP oM ISHED 05 thd Uiion of global
restriction. In ¢3enpbdiabaB0s, ghaulsidetie eindusd of phepRith Was develoress hul Hageshhatitute product

can not completely replace the pMDI with the CFC propellant all along, since the product tends to suffer
moisture and REespatiefl nastshelass dpbalebfinRalifglivhih ustdg vl Heoling: (6 Haethciently

administered.ClliJSr‘;ll'e'llsQ?c;\g{1 C%o&‘g%gﬂ%/%l%i Igl%r oé Ei&sélgsgﬁlvc(ﬂ%@@ﬁmﬁ%g}ty;%Qégg{lIant for replacing the

CFC propellant, I.e. the prope hydrofluoroalkanes des 1,1,1,2-tetrafluoroethane

(HFA 134a, HF£(QR4GROUND OB, I B éNEINBIONopane (HFC 227ea, HFC 227, HFA227).
However, because there are some problems, such as technigues of preparation and drug safety, to be

overcome, the XSt brodUes SHEdomritlifoh BPseF AR i PGP t& i S MRk P 4996, and

was booming 'Ha%ﬁ%e‘ﬂﬂ&ﬁsr%ézgﬂksaiy%&%gfﬂ!ﬁ RSUEGHARL AL REABH BN S EdCT MDD affer 2010.
[0005] In the US Patent Nos. 5,225,183, 5,439,670, 5,695,743, 5,766,573, 5,836,299 and 6,352,684

owned by Cohqgahwl%ﬂ(eﬂﬁwmiheaéamfﬂeemmmmhnﬂn@hmmg&dm(iﬂsm aslbéaredistlosed. The
formulation in components of 13-2-adr ic aggnists including such as salbutamal, corticosteroid
such o becid NS B e R SRS e S OB RES cF RS TS St at:
anti'inﬂamm%@fﬁrﬁﬁUGﬁ@ﬁ‘@rﬁé%%tﬁ%ﬁx%“ﬁﬂ%@ﬁﬁ@?%@@a@é ecolpplizerhaind the swudaetant, which
may be the derivatives such as oleic acid, polyethylene glycol 400(PEG 400) or Span, is added with a

weight ratio |6sERHEAtSYEIM ¢REIDS e RIS O 3Lt AT03A A 4O Wi cFORRZEAE Risdre used as
main Compong&tﬁc\/(\‘g{g}g}&)tgﬁig%xgl%Ig&t_sz E@%nist, an anticholinergics and a combination

thereof.

[0003] Since 1995, Company 3M developed a product of pMDI with
chlorofluorocarbons (CFC) as a propellant, and the product has become most
popular administration for treating asthma or COPD. Compared with the oral
drug, the pMDI may present activity more rapidly and provide lower systemic
adverse reaction of the medicine. Typical components for treating such

diseases include a corticosteroid drug, a beta-2 agonist, an anticholinergics, or



US Patent No. 5,776,432 discloses that HFA 134a, HFA 227, or a combination thereof is used as the
propellant, and 2%-12% ethanol is used as the solubilizer of the main drug component, beclomethasone
17, 21 dipropionate, without any surfactant. [0006] The US Patent No. 5,474,759 owned by Company
Schering discloses that HFA 227 is used as the propellant, and propylene glycol diester with a long chain
is used as the surfactant, wherein the main components thereof include compounds such as albuterol,
albuterol sulfatep bagiameiiraoneodipontonatecos nameasasonthileeaimd 00Gdikiie US fatent Nos.
5,653,962, 5,658,549 and 5,744,123 owned by Company GSK, the patented formulation including HFA
has been diséRsgetmasedoasulation includes main components such as salmeterol, salbutamol and

fluticasone pr, te,hu have cg- aﬁ% r C@I_B&| h]ag} %. The
subsequent pgjtgg? thefr?}aéﬁé)eellgz %’ttﬁe%fﬁﬁ%@%ﬁ to rﬁg%sgﬁl%%yégiformltﬁ ie \Q é)glttnt Nos.
6,315,173 andi6;bda;968te | amtodherimprshlemennotitersgiinklewrnphdte bisdPdientthNe. 6,479,035
uses Fluticasone and 7-20% alcohol as the solubilizer, and uses Q.5-3% glycerol or PEG as the

surfactant. IntH&US $4E; Dy hessiBntoR 07 84DY HARIEAIOR; obb18EE TS $43199856200,549 and
6,222,339, themaingepRANENLAT figtpaserehbag bepp distases 00L: Rt RhaNalisRfopted. The

US Patent Nos. 6,303,103 and 6,238,647 disclose that salmeterol and anti-cholinergics are incorporated,
and the excipiempléel sheepibycis Ibss phdD.0001%eThdUSpPapehiaNo ab, 011812 5 sislete o

beclometh d salbutamol HFA 227 and d t use the syrfactant. The US Patent No.
5,333 950 GISLK Hablo o liaSeT s DA K I LS pianE g IVD. 0V T5h. 10008]

Company AeigRBBD hasediseiosedReppioniad feymelatioringiudingrhlhfdta. U RatepbNo. 5,891,419
discloses flunisolide with an addition of 0.5%-2% ethanol only. The US Patent No. 5,891,420 discloses

triamcinoloneR@wRitiyeRiker £ 20difishtbr doycdopemanbrtithte v patient it BrEgBRsthslates to a
tered d 0N Wi i i bilj 6,44 6,540,982,
2246(;383,02, fggjg% ﬁ%fg@?}&qﬁec&%%g %ﬁo%ed?gr lﬂg?%ﬁogﬁ gﬁrﬁcﬁg&cm(&ént&] oﬁ?g%drug treating

diabetes has hetnddisclo$gd2ThaAih AMatahthe. @464, 933 adisElbses] d4ngtered dobL foyfrdHation of a
main component of a drug treating diabetes, which is incorporated with amino acid as the stabilizer.

[0009] The UBSPHEROKR 6R5OREIS7 (SHife LBy CottpinyBAk&HMbHON (1P YEVEL) BREIYSES that HFA is
used as the pripgellant.3RckYsehkIRe: 49U W GthrpRasthe-salubilizesia qwlyﬁégyb@aain

components of Budesonide and Formoterol. [0010] The US Patent No. 6,123,924 owned by Fisons
discloses mairecovgponeatstbachiras pdRivetepidshadonistilfenoterd! Hydkobtbride] procanéeol

hydrochloride, salbutamol sulphate, terbutaline sulphate, anaboli oid por steroid,compaonents;
peclomethasdRocPfoBaHEtb, TUEAGs SISO ARd A URar. 200 et et QM ation or
acetyl-13-methyighrliineliemidsi sAgiRRIGiSROMPAEAtPANABTdID@(JSOethionate, tipredanene,
docromil sodium, sodium cromﬁzg(lycate, clemastine, budesonide and so on, which are distributed in HFA,

and uses of pdlQGixY pytotitioAE Rafene I8 Bod0 22008 Jv/w-43 e Suspeding hgemtind /PEG 400-3000
the lubricati : 11 The, T\ P icatj 0 b Chiesi
3fsclc?sgs ?g rarﬁirﬁ%ﬁjg%?@pégr)ﬁée d%@%ﬁf‘%ﬂ?ﬁ F:ﬂ):%ad e@s8 é}‘é)?)lépo %%%%Q%WQ% é&%?%%?ngerolleg

fumarate, whéseintheioanighadiory tEehhidBé-ofh py essuridad lowieretlio Halentidimodatioidassed and
10-20% ethanol and HC1 are used to adjust pH value. It is emphasized that the ratig of particles equal to

or less than 1P HRETAELeral IdgertiEATELUARRNETS. IRHKIDE Paieh: NS, 72318870 he

formulation is.eonsistiRg.94 %&i@ﬁs%‘iﬂ%cﬂ%ﬂ%@@iﬁaﬁiBﬁaﬁQ!Vsﬁférféfr%?bW%ﬁlﬂBBHEﬁ&q 0.2-2%
glycerol. [0012] The US Patent No. 6,638,495 owned by Company Nektar relates to a formulation

combination tdobhiguendherie-thetphosp ol it isndsedrasttive dreipieandovfarsnl adWierottrustlire and
materials haviig bigkogical ISR RrS P e RIS S B ves
such as oleic acid, polyethylene glycol 400(PEG 400) or Span, is added with a
weight ratio less than 5%. In the US Patent No. 6,743,413, HFA 134a and

micronized drugs are used as main components without other excipients. The



[0013] The US Patent No. 6,932,962 owned by Company Astra7eneca relates to HFA atomization dose
including fatty acid or a salt thereof, bile salts, phospholipid or alkyl glycosides as the surfactant, wherein
the amount of the ethanol used thereby can be 5-20%. [0014] The US Patent No. 7,481,995 owned by
University College Cardiff Consultants Limited relates to a HFA MDI formulation technique which uses
amino acid as the suspending excipient. [0015] When observing the mentioned prior arts based on the

pressurized mesepaetdeseoinhates aresciptioneintRgdiipn to3he, mgdicnE7and HEsmdgssatientechniques
can be classified according to using conditions of the ethanol as follows. [0016] 1). Without any additives,

as re_presenté&%?ftfdﬁlbﬁ@@@f@ sl lvighviged %%@@WB@H@I@?@@ Bﬁé@@d@ﬁlbﬂi&eguspgnding
solution mo“g‘/yf%’i%‘é'&%iﬁ'hiﬂ%’é%ﬂﬁ) ﬁéﬂ"%, %«%’%ﬁ aklde mers ﬁﬁﬁ%fﬂiﬁ%ﬁ%?éﬁe\x?ﬂ% tration

uniform. [001 out the use of ethano a simple usé of an‘excipient, such as or
propanediol isefdoraacetate. [0018] 3). Large amount of ethanol (more than 10%), which would

completely dissalv&the medicine, and other excigignts may be added or nqt. In this case, the advantage
|

is good uniformt®F thd BetmiSHEEAINEnd-thi i SaAREY & afe BRI \WBFEHSLabifity $tthe medicine
and the rare qglicagy Qf sleohol hai %Stl%@d%?gf@ﬂﬁﬂf’%ﬁar PRSI d00 L Ha Mediumitawamount of

ethanol (about 1% to 10%) collocated with o excipients, in which the medicine is in a condition of
partially beindaigsolvaid andusatialty thitheut belimet disdwsivad. thhambiggesmiiooteotstitkestalility of the

formula that the particle diameter of the medicine would be,caused to nge with pagsing of the
oresenving e 0] & ERFRe 0 At buAL I SR ol RSBt 0 JH 15 oo SR o Formua o
Company Va@prdpiﬁﬁﬁ@w,ﬁ{wy%ﬁ@g@ﬂggt@ better stability of the medicine since itis in a
suspending solution station without being dissolved, while the disadvantage is the bad uniformity of the

administraionl 886 thus ik dhesEistAiicensiiase P hpnts hiaiSpetietirba, MdrddderingthP have more

difficulty in th i c Valqgis SAS [ t a about
Budesonide %%ﬁ@cﬁ%?ﬁ Eégsﬁé%é%gﬁ)#@%%ﬂggh a}lﬁ{j&&f@) IEF é%ﬁ%ﬂ&%@e ﬁ%é?ég%ﬁdian Journal
of PharmaceiiealfSeiariaeovdh 2 ddonmiR c622p6aén Sequr€dch 2 00lthetiovleveatbintarddraiodreduce the
absorbtion of the containter with the ciggg and increase the unifomitéof the administration, the mentioned

formula need5 WS Yte RN &G E- 468204 BaNtairins YYER LBk tidattcatiod#a™ iuminum
canister, to be.file theye)itia, Whep iisusedin fRSTRISHIPRIOMSHOR Mhe ARNAFALSealter, such as

an aluminum canister, some problems about quality would be generated. Accordingly, when actually
mass produindstisedukntionediformuia.inPratitabatticaNndustdd, even tholighdtHe 6Hmelatcomponents

il citerent WLy ARPGRLTORSEE OPRITEPIE SRARpIed B 1S A8 0P Ly S RS ciont
amount of thermgiracemPane . TONCHRG RHENE PREticalstafite, and uses 0.5-3% glycerol or

PEG as the surfactant. In the US Patent Nos. 5,736,124, 5,817,293, 5,916,540,

5,922,306, 6,333,023, 6,200,549 and 6,222,339, the main component of

formoterol has been disclosed, and 0.01-5% ethanol is adopted. The US Patent

Nos. 6,303,103 and 6,238,647 disclose that salmeterol and anti-cholinergics

are incorporated, and the excipient used thereby is less than 0.0001%. The US
Patent No. 6,013,245 relates to beclomethasone and salbutamol, uses HFA 227
and does not use the surfactant. The US Patent No. 5,833,950 discloses
beclomethasone, and uses HFA and the excipient less than 0.0001%.

[0008] Company Aeropharm has disclosed a patented formulation including

HFA. The US Patent No. 5,891,419 discloses flunisolide with an addition of



medicine, bad uniformity and so on. Particularly, the mentioned conditions would occur more easily when
a product contains two kinds of main components, since there are differences of physical and chemical
characteristics as well as ratio of content existing between said two main components. Therefore, a
change of the producing process in combining the excipient with the contents of the formula, especially
the application in mixture orders and homogenizing methods of the main components with the propellant

and other exaipientssmashGeHEFME 2 PrassuszpdimetNedgse imnlakwikestahlansaferand more
efficacious qualities. SUMMARY OF THE INVENTION [0022] Lung is a tender tissue, and thus it is

necessary to dgtieiislenyaltihghadd iteony ddiohas hessible ThseH pePRIFRINY @ U8ty
administratio cell | r_fiber ing the inhalded foreign
Pody, the exaELIng e e T S el e shall e
excipients as tESvRaqashible 6r4H83sESWjtH, D4 8aXi6iIF4NGUgh 348,046 ahldrg®H4éaB; af solubilizer
may cause the product to present a better. uniformity, the stabigtfy thereof would reduce correspondingly.

Accordingly, tRESBTEyEP 1 FERTRABA O RN 2 S B EHM N G SERt HRASHER A1 AMSGS Rifends to
prepare a safgand gffidisRieuspandingsspytion dese Witlkieysst gxeiRjent apdiralybiizgpto achieve
good uniformity of administration and long stability of products, and to provide the patients with efficient
dose (<5 miclometdaficapaifieafroateriagrmonheatiung. Holwegetreht ngddeigtes amdunks of the excipient
and solubilizer in the patented HFA formula would easily reduce the stability and uniformity of the
produced meti&Ries) é@ %egé%%ﬁﬁlgﬁ e F‘&?H&Sé%%{ € two main components, such as beta-2

agonists and geutiopstemigds Bedesmtlaas dftwyenssy obdesaues aod difeienBakysiaabatg chemical
characteristics between the two main components would more easilg/ result in the phenomenon of worse

uniformity andnstabilily \oithelpeimsesotipo i yReddeséh #nbetadssenel Rantedmponents

cannot be unifgrly Mgl dhe. Lxqpient shiflng e Riodislng progees aliile Suspnging.salytion dose,
the particles of medicine may easily cohere again, which results in the phenomenon of significant
reducing of efficidsibninkaled Hosm(fismparticle dose). [0023] The present invention provides a method of

preparing a metered dase inhaler composition, caomprising steps of: _a) mixing 0.05%-10 % (w/w %)

alcohol with d QHEEtanths bt LHSEmNRired-128) Wdp&raingTa Bt B ABbErsHOtES fifiifixture to form
a second Mixtiye; on%%dgmadgygg%&m%%%ﬁﬁw&f@@%mal%tstl&ﬁ&fézngram;fato form a

third mixture;  d) dispersing a corticosteroid in the third mixture; and e) performing a filling step.
[0024] Accordindrtectiemientiohedtaordept] phstablécapat avaik mixgd stgs perding soltgionddose is formed

in the present jnvention by using an jnhaled medicine with proper producing process. The medicine
includes  betkes Ko ErBICHE o RS e Bt O OBl S or RO R BB Gosterard such
as budesondigpfiigasonegiciaseniggeand haclpmeiasanss or grcomiinatipmibeieRfhdhge
hydrofluoroalkanes (HFA) propellant includes one of 1,1,1,2-tetrafluoroethane (HFA 134a, HFC 134a) or

1,1,1,2,3,3,3-eprdRioro ERIE (RFCP22TE4S HPEN I HIFA 2595 I2ind 4k nidWEEABENSvO HFA

2;%?;2?}:‘% 2@%’%? | %%Xt%?éf%ﬁu gf%’i‘}?ﬁlesé%‘%ﬂi% sifagiank peudsR aRolRIDYIRe Qysal (PEG)
which are distributed in HFA, and uses of polyvinylpyrrolidone (PVP) of
0.00001~10% w/w as the suspending agent and PEG 400-3000 as the
lubricating agent.
[0011] The TW Patent Application No. 200303767 owned by Company
Chiesi discloses formoterol superfine formulation, which includes 0.003-
0.192% w/v of (R,R)-(x)-formoterol fumarate, wherein the combination

technique of pressurized metered inhaler formulation is used and 10~20%

ethanol and HCI are used to adjust pH value. It is emphasized that the ratio of



lubricating the metering valve of container to prevent blocking, and the addition amount thereof is ranged
from 0.01%-2.50% (w/w %), preferably 0.05%-1.50 % (w/w %). Generally, the PEG having the mentioned
concentation would not affect the solubility of the main components that results in reduction of stability.
The PEG preferably has a molecular weight ranged from 100 to 6000, and in addition to the function of
helping suspending, the PEG may be deemed as a correcter for particle diameter since the modification
of the additiop amenst dhateabnirylehangmthel disidbsiierefipaticie dismetersqhieetizagel absolute is
added and the addition percent thereof is ranged from 0.05%-10.0% (w/w %), preferably 0.25%-2 % (w/w
%). With the MeHRALY BalfdEntifion; 1ha. dtHaribralssonua ey st amip s i wlererdiéolution of

PEG, but als r n iC ft in comp, ggregate, which
results from %ﬁﬁg@%%@g%ﬁ%%m Qcﬁ%ﬁﬁgi%zéﬁ%ﬁﬁgnﬁﬁ% o%])eéiir? %%(%brinkling moment.
Furthermore, [ihe1]rfactast]i$ PateGt 100-60083AHOIE culareddightampdrn thekpaesehitivantion is a
commercially available product, and the neﬁded viscidity can be adjusted by the amaqunt of ethanol.

[0025] Accord GBI HHO T &HBREM LSRN HE Y e RIS 8RB AR 15r Y865 28 ntBéhod of
preparing a mslgrag flogs fahaler GRIPRASINILA ROTIRIISING SRS Rlving bRIBERGI0R2XIAY0 (W/wb)

alcohol as an alcohol solvent to be mixed with a surfactant to form a mixture solution; b) dispersing
a beta-2 agonist ihshebmigdine duiutionsi foschraaiaifstnmbalation; c) adding HFA into the uniform

solution; Ispersing a corticosterpid in t ifarm solution; a e) perfoyming a freeze filling
step or a pre&ﬂ}r]edjlillingsé‘?epeI ﬁ)dwz%[]eﬂ’% t&oprgogtsc%% o8 6r the gg?gil’ HBXe%Fé{ﬁgg&‘?%%he present
invention, a sigmefsudifamy.gbsnersing RisG imHbdi ity perteot ateplfensrirobing dhrsuniformity of
particles of the main component. Firstly, little amount of alcohol is uniformly mixed with PEG. Because the

particles of diRROSPIHHARY &y sdkare AhRPfittestise Jatarsbrarenapttacagrdbatemmstmirtothsly dispersing
the particles l%)( E&'d%&ﬁi%%&?j@’ahﬁ?fﬁ%@%@ mixing step by ultrasonic vibration for forming a

concentrated solution. The viscosity and volume of the mixture solution of alcohol and PEG may be
changed with[(h&] uiantitiicanSpPapenty b tHe48ai0 €oraperenh ywitg wes am Gluitdper€atdiféll not be
larger than 2% (w/w %) of the total amonut of the formula. However, if the quantity of the main component

medicine is nfof@SHEHE hipllsbdaiaifmioid bk ML oBIFRBY e W& $olution of
alcohol and PEG i ?cﬂ%@%‘f@_%ﬁ@ﬁé%iﬂgé%iﬁiﬁﬁhm with PEG in advance. Next, the mentioned

concentrated solution or the mixture solution of alcohol and PEG would be homogenizedly stirred with
HFA to for a hofhdgeniX¥tigolatioervang tihenrtivarimaindcgiporiat Witkethrge tuamitsisisiosdy added into

and mixted with the homogenized solution. In the.abo entioned process, the o f adding the
exciptont andl A QP RN e CRSRLLHT et R JIRGHHS Schiel i brbtucton, there
are distinct imﬁéobé%m(ﬁ'q@d@ dhe BxtenkoffinifandyrdisRersingi ff dueipasicles anddhmaupatity of the
main component medicine stained in the mixing tank. Finally, the freeze filling or pressure filling steps is

performed. DE’HQWED DESCRIPTION OF THE PREFERRED EMBODIMENT [0027] Evaluation of
el Sosep o ORI e asffoey s sal iy g sy dpivn oo
shakng the bettteides tli2 tinedioifesnolyrspkpending statedsbypaintaisyechdingast biseeondslafter shaking;
and while such medicine has a problem that it is more difficult to make the

administration uniform.

[0017] 2). Without the use of ethanol and a simple use of an excipient, such

as PVP or propanediol bischloroacetate.

[0018] 3). Large amount of ethanol (more than 10%), which would

completely dissolve the medicine, and other excipients may be added or not.

In this case, the advantage is good uniformity of the administration, and the



3. the tolerance range of the sprinkle-nozzle of the spray (the USA Food and Drug Administration requires
that a qualified range is that an average of a group of sprinkle-nozzles is the target value 10%, and the
respective sprinkle-nozzle is the target value 15%). [0029] For obtaining a credible uniformity test, a dose
unit sampling apparatus (DUSA) as required by United States Pharmacopeia (USP) is used with glass
fiber filter (1 nm). After performing a spray sampling under a required air-extracting flow rate (28.3 L/min),
the quantitiesd@ed gltugst i theraguaias] (onmeetbpiBne)and:ersampling/did gheoteetingl RpRgratus are
measured respectively by high-efficient chromatography. The initial three sprayings, medium four
sprayings and)fiﬁlﬂ(?h@ic&/\ dadpesARGE6F ABRBEHENS respeatively tested for a single dosage. The

specification @@‘i@ St “NfeHLﬁRﬁSWpé’lﬁ%ﬂﬁ"ﬁ}?éd@ %PRG@GHQ ?%‘”E?elﬁ%%tgéﬂ&%"(&?f the

indicated dosage according to the requirements of the Pharmacopeia, and an average amount of the
main componeits oftall tercgpkaye)ga shiailtbelesadiannkbis of theindiidatedfdesagel yMeriegver, the
delivery dose uniformity is evaluated under the conditions of 400, relativ$_humidit 75% and maintenance

of six-months8iSARS Petitil R EianhG ove Seibisiey! Fo050 Evalulad e grdie i 8% ibution:

[0031] For delefminpgihencondiian Liratigle g‘&?igiétréﬁb!ﬂfé@e?f SreslugRAcsREAY SATAPHRY is

performed under anair-extracting flow rate (30.0 L/min) required by USP, and the analysis of particle size
of the drugs inaheedpraylsangpliviglispossiogreothy prsiper Negt tBeaeration Cascade Impactor. The
distribution a ngi ircumstances of the patticles in.every leyel when using Next Genperation
Cascade Impga:mre %%‘s%%%%?%%?vtﬁglggﬁlgﬁgﬁiﬁoafnﬁ(fa%e@ﬁ\be%%ﬁ?d' 0;50%1 g“&%%gﬁtenance of
six-months stegipguperigdionipslijatnwie siabiity csgashio ayaluaie dhe stRbBinal thedivg particles
suspending in the formula solution. [0032] The delivery dose uniformity is analyzed for the spray
according to PorihglaEhfPfe $1HEthaptdcass of YRBCISHAS del! Provisladi i thelhesk Mai&ntion. As

shown in Fig. B ide i ' rayi H(%Igﬁ eqf L after the
six-months te%l{s\gpggeﬁlltaﬁ%%s)% |Ii§/fsgt§v g@%g%e?%t{li\% Iﬁ%ﬁ#y %@ge%g?é‘ %&%%ﬁ(ﬁg%{}ehqs%pi}ays including
totally ten sprayihgsuef tteliveyis dosages isicaneplyipg mitmihe tequiredednt Matte ¢nain soimponent in a
single spraying shall be less than 25% of the indicated dosage and an average value shall be less than

15% of the inBiteBVESHGE LS GRS PIARRARAPELESAs shown in Fig. 2 where Procaterol HC1 in
the first sprayipggs anindiciRc\dqsage afsl § ucg, Gigidiasxaents et af aeditaypgstability (400

and relative humidity 75%), every bottle of the sprays including totally ten sprayings of delivery dosages is
complying witHltde MRiredstht tsas thd thdnoddrhiiodéltt imd 8idgldspiagingnshdlidbertesg than 25% of

the indicated gdosage and verage value s be less than 15% of ingli dasagge according to
the PharmacoPRIA ORI RS S S Sty Y oAy of Ao dob AeHibtion, afer the
six-months tesHof faciliiaieg &tahilibr (4POrretiriative hbuehi b Y (Bydeseiide iswitrlyred by using
Next Generation Cascade Impactor for all levels, which include actuator, L-throat, Stage 1, Stage 2,

Stage 3, Stag'ug StahersIstsr)dhe, Slgamtimef iierabnivs EdliesothvomtiThedetaraHtisigificant
differences ( VA te >0.05) in guanti ] ide, com d with t injfial time
point, among%%gdgro%u%%s ir?(%evagréﬁg%%% [étgg%c E;é %ﬁ%?v%(ain ?—Bllg F%?Illl?ﬁét?g@g ﬁ%e%r?%@sé% particle size
distribution, afiesdihe=dalnotithaieshoistacilitatibg Jidlleidity{dvarhd réldiive humidiyed5hh) aRrocaterol
HC1 is analyzed by using Next Generation Cascade Impactor for every level, and there are no sigificant

differences (AROYVRRELOBHI08)Gh 4GSR ot BYSLAEE oA 2S fh PR SR B initial time
point, among RepEACUGE, iRt amﬁytge\x%uﬁ%élﬁa%&mt@aﬁst@&%%f&ﬁlgna'mﬂfmmﬁ\ﬁwose

uniformity for Fluticasone in the spray of Formula Example VII, wheréin the Fluticasone in the first
spraying has prothdicattt:dosagien @30mmoda Aftgritersizemiooths ndststifyfacilitatihgp sabitlty (400 and

relative humidity 75%), every bottle of the sprays including totally ten sprayings of delivery dosages is
complying witt (R 8e{ BNt e Sy DRpifef L EEE ChbiE oD SH HotBL or 2856 of the
indicated dOSﬁQﬁl@é@ ﬁ@ﬁVﬁi%@e‘{ﬂM@i)%ﬁﬁf@ Qﬁﬁéﬁs %@Eé&%ﬂ%ﬁt@_mmﬂﬂ@ﬁaﬁﬁﬁcﬁﬁwmg to the

armacopeia. ig. 6 illustrates the analysis of particle size distribution for Fluticasone in the spray
Ph [0036] Fig. 6 illustrates th I f particl distribution for Flut th

of Formula E%MWWISAﬁEr fﬂéisge-moﬁhes wetivplasiligdting stabiifgr¢nos id mlative hihidity 75%), it
is analyzed t}’ﬁg@%{é@ﬁ% >e _e %?”tﬁea?ﬁg%e 8'1%1{9&‘)?:%&’1}16%"%1? and }é;%%ﬁf? Sfin gificant

differences ( In quantity of Fluticasoné, when compared at at initial time point,
among the products in every level. [0037]Fig. 7 illustrates the analysis of the delivery dose uniformity for

6



Albuterol sulfate in the spray of Formula Example IX, wherein the Albuterol sulfate in the first spraying has
an indicated dosage of 250 mcg. After the six-months test of facilitating stability (400 and relative humidity
75%), every bottle of the sprays which includes totally ten sprayings of delivery dosages is complying
with the requirement that the main component in a single spraying shall not be over 25% of the indicated
dosage and an average value shall not be over 15% of the indicated dosage according to the

Pharmacopeigmd@38¢, FiB ilhistiaies tha@nalysis ofpariiclesive distikiiopnial Abidearonsulfate. After
the six-months test of facilitating stability (400 and relative humidity 75%), it is analyzed by using Next
Generation CH§¢H6e PepHctorgEs Yevehaanthradiie nsciigificant Hitfekdhdes QANTAA test,

D o B ARG TR S CoMBAEA NN et Ay AL A0 g fhe products
in every level. e’object of the present invention Is'to promote the stability o?amounts, the

delivery dosedinifacmitys e tize wtebility ofitdoiadify sumeenpredisting thetpressusizied twetatedrspray dose in
the scale-up production. The formula applied to the ?roducing process would deeply have industrial value

especially wheBRBIR cdipEheHts hanieh nBRBFeAtss A RIRERRS PRSMBRIEAE REmical
properties ar%@@@ﬁ@@iﬂﬂﬁ%&%%&%@f@ inglvtie @ﬁé&ﬁh‘tpvﬁ@%ﬁﬁ%wahhtﬁlhaﬂ@tected by

operation of law. The "process of preparing metered dose Inhaler for treating respiratory diseases”
provided in thergeesentlitventgenwiilngeomito dsoré teadilgiappanpanentisoseloidiaariiypskitiat! in the art
after reviewin%??e IIowing. exarpples. Howevert, it is to be U.nd%rsto d that.the inVﬁrltfi‘/on needs not be
limited to the HStiIBLSd dmbBATEnt Phe BLTEER Sbe S QrHSHELERE VARSI eMBbdiments

according to thigrspiriagé the discipsegdrrmbiog s+l of which shall belong to the scope of the
appended claims in the&esent invention. [0040] Process Example I: Procaterol HC1 Budesonide 0.014%

0.252% HF AN ABNAINABEIRNNENBIENNe0.500%W/VV% PEG 60000.250%W/VV%

[0022] Lung is a tender tissue, and thus it is necessary to consider making
harm to lung as low as possible when performing a pulmonary administration.
Although surface cells of lung have motor fibers capable of excluding the
inhalded foreign body, the excluding function is limited. Therefore, when
designing the dose inhaler formula, it shall use excipients as few as possible or
those with lower toxicity. Although the use of large amount of solubilizer may
cause the product to present a better uniformity, the stability thereof would
reduce correspondingly. Accordingly, the policy of HFA MDI formula is
researched in the present invention, which intends to prepare a safe and
efficient suspending solution dose with fewest excipient and solubilizer, to
achieve good uniformity of administration and long stability of products, and
to provide the patients with efficient dose (< 5 micrometer) capable of entering
into the lung. However, the reducing of amounts of the excipient and
solubilizer in the patented HFA formula would easily reduce the stability and
uniformity of the produced medicines, especially when the product contains
two main components, such as beta-2 agonists and corticosteroids. Besides,

large difference of dosages and different physical and chemical characteristics



Total Amount100.000%W/VV% [0041] Descriptions For Process: [0042] PEG 6000 is completely
dissolved in the ethanol absolute to form a mixture solution, and then Procaterol HC1 is poured into the
mixture solution and dissolved by ultrasonic vibration to form an homogenized solution. After
homogenizedly mixing HFA 227 with the homogenized solution, Budesonide is slowly added thereinto.
Finally, freeze filling or pressure filling is performed. [0043] Process Example II: Fluticasone propionate

HFA 134a ethiglealasollte k& 40QihotabAporei (0044 Desaripfions o Pracres: 9356 98.900%
0.500% 0.250% 100.000% é0045] PEG 400 is complﬁi( dissolved in the ethanol absolute to form a
|

mixture solutiBACAHBFABMS é&ﬁz§@||yrﬁﬁszrﬁ@115rm@§& ik e thixErEIseMBANFNIEdAsBIe is slowly
added thereinig, Fingtly, freezefilling QrREeFsHIE JIRG R RRERIMES: ROFBIRaGSs Kxample -

Albuterol sulfate
excipient during the producing process of the suspending solution dose, the

particles of medicine may easily cohere again, which results in the
phenomenon of significant reducing of efficiently inhaled dose (fine particle
dose).
[0023] The present invention provides a method of preparing a metered dose
inhaler composition, comprising steps of:

a) mixing 0.05%-10 % (w/w %) alcohol with a surfactant to form a first
mixture;

b) dispersing a beta-2 agonist in the first mixture to form a second
mixture;

c¢) adding a hydrofluoroalkane (HFA) propellant into the second mixture
to form a third mixture;

d) dispersing a corticosteroid in the third mixture; and

e) performing a filling step.
[0024] According to the mentioned concept, a stable and well-mixed
suspending solution dose is formed in the present invention by using an
inhaled medicine with proper producing process. The medicine includes a
beta-2 agonist such as procaterol, salbutamol, formoterol and salmeterol, a
corticosteroid such as budesondie, fluticasone, ciclesonide and beclomethasone,
or a combination thereof. The hydrofluoroalkanes (HFA) propellant includes
one of 1,1,1,2-tetrafluoroethane (HFA 134a, HFC 134a) or 1,1,1,2,3,3,3-
heptafluoro-n-propane (HFC 227ea, HFC 227, HFA227), and the mentioned
two HFA propellants may be mixed for use if necessary. The surfactant

includes a polyethylene glycol (PEG) excipient for stabilizing the formula or



Fluticasone propionate 0.168% 0.322% HFA 134a97.510%W/VV% ethanol absolute1.000%W/VV%
PEG 1001.000%W/VV% Total Amount100.000%W/VV% [0047] Descriptions For Process: [0048] PEG
100 is completely dissolved in the ethanol absolute to form a mixture solution, and then Albuterol sulfate
is poured into the mixture solution and dissolved by ultrasonic vibration to form an homogenized solution.
After homogenizedly mixing HFA 227 with the homogenized solution, Fluticasone propionate is slowly

added thereinigiriaglhy fraezentilinnor Regssuis filinadsneerfaymadyviaN48] fieeass hxangle IV:
Procaterol0.014%W/VV%

addition amount thereof is ranged from 0.01%-2.50% (w/w %), preferably
0.05%-1.50 % (w/w %). Generally, the PEG having the mentioned
concentation would not affect the solubility of the main components that
results in reduction of stability. The PEG preferably has a molecular weight
ranged from 100 to 6000, and in addition to the function of helping suspending,
the PEG may be deemed as a correcter for particle diameter since the
modification of the addition amount thereof may change the distribution of
particle diameters. The ethanol absolute is added and the addition percent
thereof is ranged from 0.05%-10.0% (w/w %), preferably 0.25%-2 % (w/w %).
With the mentioned concentation, the ethanol absolute may not only assistant
in the dissolution of PEG, but also improve the phenomenon that the particles
of the main component aggregate, which results from the HFA evaporated
from the sprinkle-nozzle of the spray dose in the sprinkling moment.
Furthermore, the surfactant, i.e. PEG 100-6000 molecular weight, used in the
present invention is a commercially available product, and the needed viscidity
can be adjusted by the amount of ethanol.
[0025] According to the mentioned concept, the present invention
specifically provides a method of preparing a metered dose inhaler
composition, comprising steps of:

a) using 0.05%-10% (w/w%) alcohol as an alcohol solvent to be
mixed with a surfactant to form a mixture solution;

b) dispersing a beta-2 agonist in the mixture solution to form a
uniform solution;

c¢) adding HFA into the uniform solution;

d) dispersing a corticosteroid in the uniform solution; and

e) performing a freeze filling step or a pressure filling step.



HFA 22799.286%W/VV% ethanol absolute0.500%W/VV% PEG 20000.200%W/VV% Total
Amount100.000%W/VV% [0050] Descriptions For Process: [0051] PEG 2000 is completely dissolved in
the ethanol absolute to form a mixture solution, and then Procaterol HC1 is poured into the mixture
solution and dissolved by ultrasonic vibration to form an homogenized solution. HFA 227 is
homogenizedly mixed with the homogenized solution. Finally, freeze filling or pressure filling is performed.

[0052] Formuja@@mpie | IRy gs@ieiol HCAR BAA%N MY %p Bydesenise AL 3¢arricohabREG 2000
invention, a step of uniformly dispersing PEG in HFA is an important step for
controlling the uniformity of particles of the main component. Firstly, little
amount of alcohol is uniformly mixed with PEG. Because the particles of drug
of inhaling type are very fine, the particles are apt to aggregate. For uniformly
dispersing the particles by PEG, it is necessary to perform the mixing step by
ultrasonic vibration for forming a concentrated solution. The viscosity and
volume of the mixture solution of alcohol and PEG may be changed with the
quantity and property of the main component, while the amount thereof shall
not be larger than 2% (w/w %) of the total amonut of the formula. However, if
the quantity of the main component medicine is more and the appeared volume
is much larger than the volume of the mixture solution of alcohol and PEG, it
is not necessary to mix the alcohol with PEG in advance. Next, the mentioned
concentrated solution or the mixture solution of alcohol and PEG would be
homogenizedly stirred with HFA to for a homogenized solution, and then the
main component with large quantity is slowly added into and mixted with the
homogenized solution. In the abovementioned process, the order of adding the
excipient and the way of mixing have significant effect. Particularly, when in
a scale-up production, there are distinct improvements in the extent of
unifomly dispersing of drug particles and the quantity of the main component
medicine stained in the mixing tank. Finally, the freeze filling or pressure
filling steps is performed.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0027] Evaluation of delivery dose uniformity:
[0028] The drug efficacy and safety of spray dose are affected by delivery

dose uniformity, which includes:



Total Amount 0.280% 98.906% 0.500% 0.300% 100.000% [0053] Formula Example II: Procaterol HC1
Fluticasone propionate HFA 227 alcohol PEG 400 Total Amount 0.014%W/VV% 0.350%W/VV%
98.886%W/VV% 0.250%W/VV%

1. the suspending solution is dispersed uniformly and quickly when
shakng the bottle;

2. the uniformly suspending state is maintained at least 5 seconds
after shaking; and

3. the tolerance range of the sprinkle-nozzle of the spray (the USA
Food and Drug Administration requires that a qualified range is that an average
of a group of sprinkle-nozzles is the target value + 10%, and the respective
sprinkle-nozzle is the target value + 15%).
[0029] For obtaining a credible uniformity test, a dose unit sampling
apparatus (DUSA) as required by United States Pharmacopeia (USP) is used
with glass fiber filter (1 um). After performing a spray sampling under a
required air-extracting flow rate (28.3 L/min), the quantities of drugs in the
actuator (or mouthpiece) and the sampling/drug-collecting apparatus are
measured respectively by high-efficient chromatography. The initial three
sprayings, medium four sprayings and final indicated three sprayings of a
bottle are respeatively tested for a single dosage. The specification requires
that the main components in a single spraying shall be less than 25% of the
indicated dosage according to the requirements of the Pharmacopeia, and an
average amount of the main components of all ten sprayings shall be less than
15% of the indicated dosage. Moreover, the delivery dose uniformity is
evaluated under the conditions of 400, relative humidity 75% and maintenance
of six-months storing period for facilitating the stability.
[0030] Evaluation of particle size distribution:
[0031] For determining the condition of particle size distribution of the
drugs, a spray sampling is performed under an air-extracting flow rate (30.0
L/min) required by USP, and the analysis of particle size of the drugs in the

spray sampling is performed by using Next Generation Cascade Impactor. The



0.500%W/VV% 100.000%W/VV% [0054] Formula Example IlI: Albuterol sulfate Fluticasone propionate
HFA 227 ethanol absolute PEG 400 Total Amount 0.168%W/VV% 0.322%W/VV% 97.510%W/VV%
1.500%W/VV%

distribution and changing circumstances of the particles in every level when
using Next Generation Cascade Impactor are observed under the conditions of
4001, relative humidity 75% and maintenance of six-months storing period for
facilitating the stability, so as to evaluate the stability of the drug particles
suspending in the formula solution.

[0032] The delivery dose uniformity is analyzed for the spray according to
Formula Example I of the process of the spray dose provided in the present
invention. As shown in Fig. 1 where Budesonide in the first spraying has an
indicated dosage of 180 mcg, after the six-months test of facilitating stability
(400 and relative humidity 75%), every bottle of the sprays including totally
ten sprayings of delivery dosages is complying with the requirement that the
main component in a single spraying shall be less than 25% of the indicated
dosage and an average value shall be less than 15% of the indicated dosage
according to the Pharmacopeia. As shown in Fig. 2 where Procaterol HCI in
the first spraying has an indicated dosage of 10 mcg, after the six-months test
of facilitating stability (40[] and relative humidity 75%), every bottle of the
sprays including totally ten sprayings of delivery dosages is complying with
the requirement that the main component in a single spraying shall be less than
25% of the indicated dosage and an average value shall be less than 15% of the
indicated dosage according to the Pharmacopeia.

[0033] As shown in Fig. 3 illustrating the analysis of particle size
distribution, after the six-months test of facilitating stability (40[] and relative
humidity 75%), Budesonide is analyzed by using Next Generation Cascade
Impactor for all levels, which include actuator, L-throat, Stage 1, Stage 2,
Stage 3, Stage 4, Stage 5, Stage 6, Stage 7 and micro-orifice collector (MOC).
There are no sigificant differences (ANOVA test, p>0.05) in quantity of



0.500%W/VV% 100.000%W/VV% [0055] Formula Example IV: Procaterol HFA 134a alcohol PEG 100
0.014% 97.986% 1.000% 1.000% [0056] Formula Example V: Procaterol HC1

Budesonide, when compared with that at initial time point, among the products
in every level.

[0034] As shown in Fig. 4 illustrating the analysis of particle size
distribution, after the six-months test of facilitating stability (40L] and relative
humidity 75%), Procaterol HCI is analyzed by using Next Generation Cascade
Impactor for every level, and there are no sigificant differences (ANOVA test,
p>0.05) in quantity of Procaterol HCI, when compared with that at initial time
point, among the products in every level.

[0035] Fig. 5 illustrates the analysis of the delivery dose uniformity for
Fluticasone in the spray of Formula Example VII, wherein the Fluticasone in
the first spraying has an indicated dosage of 250 mcg. After the six-months
test of facilitating stability (40 and relative humidity 75%), every bottle of
the sprays including totally ten sprayings of delivery dosages is complying
with the requirement that the main component in a single spraying shall not be
over 25% of the indicated dosage and an average value shall not be over 15%
of the indicated dosage according to the Pharmacopeia.

[0036] Fig. 6 illustrates the analysis of particle size distribution for
Fluticasone in the spray of Formula Example VII. After the six-months test of
facilitating stability (40[1 and relative humidity 75%), it is analyzed by using
Next Generation Cascade Impactor for every level, and there are no sigificant
differences (ANOVA test, p>0.05) in quantity of Fluticasone, when compared
with that at initial time point, among the products in every level.

[0037]  Fig. 7 illustrates the analysis of the delivery dose uniformity for
Albuterol sulfate in the spray of Formula Example IX, wherein the Albuterol
sulfate in the first spraying has an indicated dosage of 250 mcg. After the six-
months test of facilitating stability (40[] and relative humidity 75%), every

bottle of the sprays which includes totally ten sprayings of delivery dosages is



Budesonide HFA 134a alcohol PEG 400 Total Amount 0.014% 0.333% 98.903% 0.250% 0.500%
100.000% [0057] Formula Example VI: Budesonide HFA 227 alcohol PEG 2000

complying with the requirement that the main component in a single spraying
shall not be over 25% of the indicated dosage and an average value shall not be
over 15% of the indicated dosage according to the Pharmacopeia.

[0038] Fig. 8 illustrates the analysis of particle size distribution for
Albuterol sulfate. After the six-months test of facilitating stability (400] and
relative humidity 75%), it is analyzed by using Next Generation Cascade
Impactor for every level, and there are no sigificant differences (ANOVA test,
p>0.05) in quantity of Albuterol sulfate, when compared with that at initial
time point, among the products in every level.

[0039] The object of the present invention is to promote the stability of
amounts, the delivery dose uniformity and the stability of quality when
producing the pressurized metered spray dose in the scale-up production. The
formula applied to the producing process would deeply have industrial value
especially when two main components having much differences in relative
phsysical and chemical properties are combined in the product. Accordingly,
the present invention is sought to be protected by operation of law. The
“process of preparing metered dose inhaler for treating respiratory diseases”
provided in the present invention will become more readily apparent to those
ordinarily skilled in the art after reviewing the following examples. However,
it is to be understood that the invention needs not be limited to the disclosed
embodiments. The person skilled in the art could derive various embodiments
according to the spirit of the disclosed embodiments, all of which shall belong

to the scope of the appended claims in the present invention.

[0040] Process Example I:
Procaterol HCI 0.014% W/W %
Budesonide 0.252% W/W %



Total Amount 0.330% 99.530% 1.500% 0.500% 100.000% [0058] Formula Example VII: Fluticasone
propionate 0.351% HFA 22797.899% alcohol1.500% PEG 60000.250% Total Amount100.000% [0059]
Formula Example VIII: Procaterol HC10.014%

HFA 227 98.984% W/W%
ethanol absolute 0.500% W/W%
PEG 6000 0.250% W/W%
Total Amount 100.000% W/W%

[0041] Descriptions For Process:

[0042] PEG 6000 is completely dissolved in the ethanol absolute to form a
mixture solution, and then Procaterol HCI is poured into the mixture solution
and dissolved by ultrasonic vibration to form an homogenized solution. After
homogenizedly mixing HFA 227 with the homogenized solution, Budesonide
is slowly added thereinto. Finally, freeze filling or pressure filling is

performed.

[0043] Process Example II:

Fluticasone propionate  0.350% W/W %
HFA 134a 98.900% W/W%
ethanol absolute 0.500% W/W%
PEG 400 0.250% W/W%
Total Amount 100.000% W/W%

[0044] Descriptions For Process:

[0045] PEG 400 is completely dissolved in the ethanol absolute to form a
mixture solution. After homogenizedly mixing HFA 134a with the mixture
solution, Fluticasone is slowly added thereinto. Finally, freeze filling or

pressure filling is performed.

[0046] Process Example III:
Albuterol sulfate 0.168% W/W%

Fluticasone propionate ~ 0.322% W/W%



Ciclesonide0.286% HFA 227 alcohol PEG 100 Total Amount 98.950% 0.500% 1.000% 100.000%
[0060] Formula Example IX: Albuterol sulfate HFA 134a alcohol PEG 6000 Total Amount 0.396%
96.604% 2.500% 0.500% 100.000%

HFA 134a 97.510% W/W%
ethanol absolute 1.000% W/W%
PEG 100 1.000% W/W%
Total Amount 100.000% W/W%

[0047] Descriptions For Process:

[0048] PEG 100 is completely dissolved in the ethanol absolute to form a
mixture solution, and then Albuterol sulfate is poured into the mixture solution
and dissolved by ultrasonic vibration to form an homogenized solution. After
homogenizedly mixing HFA 227 with the homogenized solution, Fluticasone
propionate is slowly added thereinto. Finally, freeze filling or pressure filling

is performed.

[0049] Process Example IV:

Procaterol 0.014% W/W%
HFA 227 99.286% W/W%
ethanol absolute 0.500% W/W%
PEG 2000 0.200% W/W%
Total Amount 100.000% W/W%

[0050] Descriptions For Process:

[0051] PEG 2000 is completely dissolved in the ethanol absolute to form a
mixture solution, and then Procaterol HCI is poured into the mixture solution
and dissolved by ultrasonic vibration to form an homogenized solution. HFA
227 is homogenizedly mixed with the homogenized solution. Finally, freeze

filling or pressure filling is performed.

[0052] Formula Example I:
Procaterol HC1 0.014% W/W %



[0061] Formula Example X: Albuterol sulfate Beclomethasone dipropionate HFA 134a alcohol PEG 100
Total Amount 0.168% 0.286% 96.546% 1.500% 1.500% 100.000% [0062] Formula Example XI:

Procaterol HC1 Beclomethasone dipropionate HFA 227 alcohol PEG 400

[0053]

[0054]

[0055]

Budesonide
HFA 134a
alcohol
PEG 2000

Total Amount

Formula Example II:
Procaterol HCI1
Fluticasone propionate
HFA 227
alcohol
PEG 400

Total Amount

Formula Example III:
Albuterol sulfate
Fluticasone propionate
HFA 227
ethanol absolute
PEG 400

Total Amount

Formula Example IV:
Procaterol

HFA 134a

alcohol

PEG 100

0.280%
98.906%
0.500%
0.300%
100.000%

0.014%
0.350%
98.886%
0.250%
0.500%
100.000%

0.168%
0.322%
97.510%
1.500%
0.500%
100.000%

0.014%
97.986%
1.000%
1.000%

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

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

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

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



Total Amount 0.014% 0.286% 98.950% 0.250% 0.500% 100.000% [0063] Embodiments [0064] 1. A

method of preparing a metered dose inhaler composition, comprising steps of:

(w/w%) alcohol with a surfactant to form a first mixture;
mixture to form a second mixture;
mixture to form a third mixture;

performing a filling stepT{R{BAIRevnmethod of preppning metered dquggymhaler composition, comprising
a) mixing 0.05%-10% (w/w%) alcohol with a surfactant to form a first mixture;

steps of:

[0056]

[0057]

[0058]

[0059]

Formula Example V:
Procaterol HCI

Budesonide

HFA 134a
alcohol

PEG 400

Total Amount

Formula Example VI:

Budesonide

HFA 227
alcohol

PEG 2000

Total Amount

Formula Example VII:

Fluticasone propionate

HFA 227
alcohol

PEG 6000

Total Amount

Formula Example VIII:
Procaterol HCI

Ciclesonide

0.014%
0.333%
98.903%
0.250%
0.500%
100.000%

0.330%
99.530%
1.500%
0.500%
100.000%

0.351%
97.899%
1.500%
0.250%
100.000%

0.014%
0.286%

a) mixing 0.05%-10%

b) dispersing a beta-2 agonist in the first

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

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

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

W/W%
W/W%

c) adding a hydrofluoroalkane (HFA) propellant into the second
d) dispersing a corticosteroid in the third mixture; and e)



b) dispersing a beta-2 agonist in the first mixture to form a second mixture; c) adding HFA into the
second mixture to form a third mixture; and d) dispersing a corticosteroid in the third mixture. [0066]
3. A method of preparing a metered dose inhaler composition, comprising steps of: a) mixing
0.05%-0.25% (w/w%) alcohol with a surfactant to form a first mixture; b) dispersing a beta-2 agonist
in the first mixture to form a second mixture; and ¢) adding HFA into the second mixture to form a
third mixture. [0067] 4. Alpathod of embodiment dg whgrein the the gpriicgsteroid includes one selected
from a group consisting of budesonide, fluticasone, beclomethasone, ciclesonide, fluticasone propionate,
beclomethasone dipropié}}félb(?ind a combination thebétt [0068] 5. AWIMT6d of embodiment 1, wherein
the beta-2 agonist includgél(%nlz)éelected from a gﬁ%’ﬁ Onsisting of qkb c [, procaterol, formoterol,
albuterol sulfate, procatero rochloride, formoterol fumarate and a combination thereof. [0069] 6. A
method of embodiment 1T avhleraimotingt alcohol solvént®ethanol abs®lu. F0070] 7. A method of
embodiment 1, wherein the mixing step is performed by ultrasonic vibration. [0071] 8. A method of
embodiment 5, wherein the alcohol solvent preferably has an addition percent ranged from 0.25%-2%

(W/w9%). [0060] Formula Example IX:

Albuterol sulfate 0.396% W/W%
HFA 134a 96.604% W/W%
alcohol 2.500% W/W%
PEG 6000 0.500% W/W%
Total Amount 100.000% W/W%

[0061] Formula Example X:

Albuterol sulfate 0.168% W/W%
Beclomethasone dipropionate  0.286% W/W%
HFA 134a 96.546% W/W%
alcohol 1.500% W/W%
PEG 100 1.500% W/W%
Total Amount 100.000% W/W%

[0062] Formula Example XI:

Procaterol HC1 0.014% W/W%
Beclomethasone dipropionate  0.286% W/W%
HFA 227 98.950% W/W%
alcohol 0.250% W/W%
PEG 400 0.500% W/W%

Total Amount 100.000% W/W%



[0072] 9. A method of embodiment 1, wherein the surfactant includes a polyethylene glycol (PEG) having
a molecular weight ranged from 100 to 6000. [0073] 10. A method of embodiment 9, wherein the
surfactant preferably has an addition percent ranged from 0.01%-2.5% (w/w%). [0074] 11. A method of
embodiment 9, wherein the surfactant preferably has an addition percent ranged from 0.05%-1.5%
(w/w9%). [0075] 12. A method of embodiment 1, wherein the HFA propellant includes one of HFA 134a
and HFA 227.[0076] 13. A method of embodiment 12, wherein the HFA propellant may include a
combination of HFA 134a and HFA 227. [0077] 14. A metered dose inhaler composition prepared
according to 98 thobiabeimfEdsn embodiment 1, wherein the composition is used as one of an

emergency d a subject ing ttac gddr UF e iC: apy for the
subject, wherein éﬁi sugjeg} h@gﬁ(ﬁé‘ que?s é%ﬂr}g c%rléﬁg% strggtsl\g)eg&%arrﬁ%nagr?/ s{)e%ggﬁénd the drug
in the eccentrotherapygsagmisistrated to the subject when the subject is in a condition being one of

before and after sleeping. [0078] While the invention has been described in terms of what is presently
considered to be the mdst Piadtga) dhdbrdterreteribodinhtd, Withd s HAGEI o4 A tRe invention
needs not be fjpitgd tothe disclosed embodiments. On the contrary, it is intended to cover various
modifications and similar arrangements included within the spirit and scope of the appended claims which
are to be accorded withbthdispsasiest inte¢prelatippnsst as therdosinpastual sadormodifications and similar
structures. BRIEF DESCRIPTION OF THE DRAWINGS [0079] Fig. 1 is a diagram illustrating the analysis
of the deliver)yrlcll%'éuerefjniformity for Budesonide of Formula Example I. [0080] Fig. 2 is a diagram illustrating

the analysis of the deliveyydiesgdinifarpiiy fRiorsanaiacol (HEL pf fropautmExaropigé [RRBHIFigs. 3is a

diagram illustrating the analysis of particle size distribution for Budesonide of Formula Example I.
mixture to form a third mixture;

d) dispersing a corticosteroid in the third mixture; and

e) performing a filling step.
[0065] 2. A method of preparing a metered dose inhaler composition,
comprising steps of:

a) mixing 0.05%-10% (w/w%) alcohol with a surfactant to form a
first mixture;

b) dispersing a beta-2 agonist in the first mixture to form a second
mixture;

c¢) adding HFA into the second mixture to form a third mixture; and

d) dispersing a corticosteroid in the third mixture.
[0066] 3. A method of preparing a metered dose inhaler composition,
comprising steps of:

a) mixing 0.05%-0.25% (w/w%) alcohol with a surfactant to form a
first mixture;

b) dispersing a beta-2 agonist in the first mixture to form a second
mixture; and

¢) adding HFA into the second mixture to form a third mixture.
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1: actuator 2: L-throst 3: Stage 1 + Stage 2 4: Stage 3 5: Stage 4 6: Stage 5 7: Stage 6 + Stage 7 +
micro-orifice collector (MOC) [0082] Fig. 4 is a diagram illustrating the analysis of particle size distribution
for Procaterol HC1 of Formula Example I. 1: actuator 2: L-throst 3: Stage 1 + Stage 2 4: Stage 3

[0067] 4. A method of embodiment 1, wherein the the corticosteroid
includes one selected from a group consisting of budesonide, fluticasone,
beclomethasone, ciclesonide, fluticasone propionate, beclomethasone
dipropionate and a combination thereof.

[0068] 5. A method of embodiment 1, wherein the beta-2 agonist includes
one selected from a group consisting of albuterol, procaterol, formoterol,
albuterol sulfate, procaterol hydrochloride, formoterol fumarate and a
combination thereof.

[0069] 6. A method of embodiment 1, wherein the alcohol solvent is ethanol
absolute.

[0070] 7. A method of embodiment 1, wherein the mixing step is performed
by ultrasonic vibration.

[0071] 8. A method of embodiment 5, wherein the alcohol solvent preferably
has an addition percent ranged from 0.25%-2% (w/w%).

[0072] 9. A method of embodiment 1, wherein the surfactant includes a
polyethylene glycol (PEG) having a molecular weight ranged from 100 to 6000.
[0073] 10. A method of embodiment 9, wherein the surfactant preferably has
an addition percent ranged from 0.01%-2.5% (w/w%).

[0074] 11. A method of embodiment 9, wherein the surfactant preferably has
an addition percent ranged from 0.05%-1.5% (w/w%).

[0075] 12. A method of embodiment 1, wherein the HFA propellant includes
one of HFA 134a and HFA 227.

[0076] 13. A method of embodiment 12, wherein the HFA propellant may
include a combination of HFA 134a and HFA 227.

[0077] 14. A metered dose inhaler composition prepared according to the
method as claimed in embodiment 1, wherein the composition is used as one of

an emergency drug for a subject suffering an asthma attack and a drug during
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5: Stage 4 6: Stage 5 7: Stage 6 + Stage 7 + micro-orifice collector (MOC) [0083] Fig. 5 is a diagram
illustrating the analysis of the delivery dose uniformity for Fluticasone of Formula Example VII. [0084] Fig.
6 is a diagram illustrating the analysis of particle size distribution for Fluticasone of Formula Example VII.
1: actuator 2: L-throst 3: Stage 1 4: Stage 2 5: Stage 3 6: Stage 4 7: Stage 5 8: Stage 6

an eccentric therapy for the subject, wherein the subject has one of asthma and
chronic obstructive pulmonary disease, and the drug in the eccentric therapy is
administrated to the subject when the subject is in a condition being one of
before and after sleeping.
[0078] While the invention has been described in terms of what is presently
considered to be the most practical and preferred embodiments, it is to be
understood that the invention needs not be limited to the disclosed
embodiments. On the contrary, it is intended to cover various modifications
and similar arrangements included within the spirit and scope of the appended
claims which are to be accorded with the broadest interpretation so as to
encompass all such modifications and similar structures.
BRIEF DESCRIPTION OF THE DRAWINGS
[0079] Fig. 1 is a diagram illustrating the analysis of the delivery dose
uniformity for Budesonide of Formula Example 1.
[0080] Fig. 2 is a diagram illustrating the analysis of the delivery dose
uniformity for Procaterol HCI of Formula Example 1.
[0081] Figs. 3 is a diagram illustrating the analysis of particle size
distribution for Budesonide of Formula Example I.

1: actuator
: L-throst
: Stage 1 + Stage 2
: Stage 3
: Stage 4

AN L B~ W N

: Stage 5
7: Stage 6 + Stage 7 + micro-orifice collector (MOC)
[0082] Fig. 4 is a diagram illustrating the analysis of particle size

distribution for Procaterol HCI of Formula Example I.
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9: Stage 7 10: micro-orifice collector (MOC) [0085] Fig. 7 is a diagram illustrating the analysis of the
delivery dose uniformity for Albuterol sulfate of Formula Example 1X. [0086] Fig. 8 is a diagram illustrating
the analysis of particle size distribution for Albuterol sulfate of Formula Example 1X. 1: actuator 2: L-throst
3: Stage 1 4: Stage 2 5: Stage 3 6: Stage 4 7: Stage 5 8: Stage 6

. actuator
: L-throst
: Stage 1 + Stage 2

1
2
3
4: Stage 3
5: Stage 4
6: Stage 5
7: Stage 6 + Stage 7 + micro-orifice collector (MOC)
[0083] Fig. 5 is a diagram illustrating the analysis of the delivery dose
uniformity for Fluticasone of Formula Example VII.
[0084] Fig. 6 is a diagram illustrating the analysis of particle size
distribution for Fluticasone of Formula Example VII.
1: actuator
: L-throst
: Stage 1
: Stage 2
: Stage 3
: Stage 4
: Stage 5
: Stage 6

O o0 N O W B W

: Stage 7

10: micro-orifice collector (MOC)
[0085] Fig. 7 is a diagram illustrating the analysis of the delivery dose
uniformity for Albuterol sulfate of Formula Example 1X.
[0086] Fig. 8 is a diagram illustrating the analysis of particle size
distribution for Albuterol sulfate of Formula Example IX.

1: actuator

2: L-throst
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9: Stage 7 10: micro-orifice collector (MOC) The claims defining the present invention are as follows: 1. A
method of preparing a metered dose inhaler composition, characterized by comprising steps of:  a)
mixing 0.05%-10.0% (w/w%) alcohol with a surfactant to form a first mixture;  b) dispersing a beta-2
agonist in the first mixture to form a second mixture;  c¢) adding a hydrofluoroalkane (HFA) propellant
into the second mixture to form a third mixture;  d) dispersing a corticosteroid in the third mixture; and
e) performing a filling stgpsZigd method as claimed in Claim 1, characterized in that the corticosteroid
includes one selected from a group consisting of budesonide, fluticasone, beclomethasone, ciclesonide,
fluticasone propionate, hedlagethasone dipropionate and a combination thereof. 3. A method as claimed
in Claim 1, characterizeg i Jdhat he beta-2 agonist includes one selected from a group consisting of
albuterol, procaterol, formotefol, albuterol sulfate, procaterol hydrochloride, formoterol fumarate and a
combination thereof. 4. & Swthod as claimed in Claim 1, characterized in that the alcohol has an addition
percent ranged from 0.25%-2.0% (w/w%).

'/: Stage 5Q

8: Stage 6
9: Stage 7

10: micro-orifice collector (MOC)
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5. A method as claimed in Claim 1, characterized in that the surfactant includes a polyethylene glycol
(PEG) haying a molecular weight ranged from 100 to 6000. 6. A method as claimed in Claim 1,
characterized in that the surfactant has an addition percent ranged from 0.01%-2.50% (w/w%). 7. A
method as claimed in Claim 1, characterized in that the HFA propellant includes at least one of HFA
134a and HFA 227 8 A method of preparing a metered dose inhaler composition, characterized by

comprising st nﬁ) &@i’img %I’L&QI{“ I{ﬁ(ﬁ{cﬂpb dlr&ﬁ)%rfactant to form a first mixture;
ir

b) dispersing a eta agonistint mixture to orm a second mixture;  c¢) adding a
hydrofluoroalkane propellant into the second mixture to form a third mixture; and  d) dispersing a

corticosteroidlinAhg#irelnaikisties iy methackol prenaling Rimeigiesktose, ihalgs eemabsiion
characterized by comprising steps of:  a) mixing 0.05%-0.25% (w/w%) alcohol with a surfactant to form
a first mixtureSOMY) HiRPESRTYA beta-2 agonist in the first mixture to form a second mixture; and

a) mixing 0.05%-10.0% (w/w%) alcohol with a surfactant to form a first
mixture;

b) dispersing a beta-2 agonist in the first mixture to form a second
mixture;

c¢) adding a hydrofluoroalkane (HFA) propellant into the second mixture
to form a third mixture;

d) dispersing a corticosteroid in the third mixture; and

e) performing a filling step.
2. A method as claimed in Claim 1, characterized in that the corticosteroid
includes one selected from a group consisting of budesonide, fluticasone,
beclomethasone, ciclesonide, fluticasone propionate, beclomethasone
dipropionate and a combination thereof.
3. A method as claimed in Claim 1, characterized in that the beta-2 agonist
includes one selected from a group consisting of albuterol, procaterol,
formoterol, albuterol sulfate, procaterol hydrochloride, formoterol fumarate
and a combination thereof.
4. A method as claimed in Claim 1, characterized in that the alcohol has an
addition percent ranged from 0.25%-2.0% (w/w%).
5. A method as claimed in Claim 1, characterized in that the surfactant includes
a polyethylene glycol (PEG) having a molecular weight ranged from 100 to
6000.
6. A method as claimed in Claim 1, characterized in that the surfactant has an
addition percent ranged from 0.01%-2.50% (w/w%).
7. A method as claimed in Claim 1, characterized in that the HFA propellant
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c) adding a hydrofluoroalkane propellant into the second mixture to form a third mixture. 10. A metered
dose inhaler composition prepared according to the method as claimed in Claim 1, characterized in that
the composition is used as one of an emergency drug for a subject suffering an asthma attack and a drug
during an eccentric therapy for the subject, characterized in that the subject has one of asthma and
chronic obstructive pulmonary disease, and the drug in the eccentric therapy is administrated to the

subject when;the,gubjestis, it cos0itipn being 9npg pffbefese and after sleeping.

8. A method of preparing a metered dose inhaler composition, characterized by
comprising steps of:

a) mixing 0.05%-10.0% (w/w%) alcohol with a surfactant to form a first
mixture;

b) dispersing a beta-2 agonist in the first mixture to form a second
mixture;

c¢) adding a hydrofluoroalkane propellant into the second mixture to form
a third mixture; and

d) dispersing a corticosteroid in the third mixture.
9. A method of preparing a metered dose inhaler composition, characterized by
comprising steps of:

a) mixing 0.05%-0.25% (w/w%) alcohol with a surfactant to form a first
mixture;

b) dispersing a beta-2 agonist in the first mixture to form a second
mixture; and

c¢) adding a hydrofluoroalkane propellant into the second mixture to form
a third mixture.
10. A metered dose inhaler composition prepared according to the method as
claimed in Claim 1, characterized in that the composition is used as one of an
emergency drug for a subject suffering an asthma attack and a drug during an
eccentric therapy for the subject, characterized in that the subject has one of
asthma and chronic obstructive pulmonary disease, and the drug in the
eccentric therapy is administrated to the subject when the subject is in a

condition being one of before and after sleeping.
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