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I1MHMU 
(pressurized Metered Dose Inhaler; pMDI)Tih^ 

^ $LJ?LJ& t (Dry Powder Inhaler; DPI)-& j$Lf~ 
v£ ^7 (Asthma)Mt'S.(Chronic Obstructive Pulmonary 
Disease, 

-2 agonists)* 

|=1 1955 -^- 3M ^ |^IMfc(clilorofluorocarbons, CFC)2fr4Mfc 
^p^(Asthma)i^'I^ 

PUS. (Chronic Obstructive Pulmonary Disease, COPD)^^.!^^ 

—^^^f;f+^#-'^#'7N^^,J(beta-2 agonists)* 
tl#), 

|LIWL#^#Ji. 1970 & 
o 1980s 

;$ J5 *!***#, it— 
WW #LJU&(CFC);##^#] (pMDI)o 4" 

0 3\I tf] Riker CFC 
(hydrofluoroalkanes, HFA)^a£#I: 1,1,1,2 V9 0L £i^L(tetrafluoroethane, 
HFA 134a, HFC 134a)i^ 1,1,1,2,3,3,3—b ^L^^.(heptafluoro-n-propane, 
HFC 227ea, HFC 227, HFA227)„ 
?S|, HFA MDI^^JS&^TJLJ. 1996-f-^^jf—^^rJii^, #£ 2004 
44IMLIL CFC MDI #-f 2010 
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Riker/3M ^*1 Jf 5,225,183* 5,439,670* 5,695,743* 
5,766,573*5,836,299*6,352,684 HFA 134a it)fit#0 

i&ft salbutamol ft 

*, l~50%Zi#*>ffc^^^^^J. 
^LZJ^®?(PEG) 400 A Span 5%^T« if 
6,743,413 HFA 134a if 
5,776,432 -f-J^TF^ HFA 134a* HFA 227 » 
jFf~/fjtft 2%~12%fr\J bcclomcthasonc 17, 21 

(Schering)-f if 5,474,759 "M'JHFA 
227 ^^-^Sf^Sg (propylene glycol diester 
#.$]„ ^ +albuterol* ̂ T^r^SfcBfcJfc* 

X ^ * £ A (GSK) 4SfJf-&®+*']J|5 5,653,962 * 5,658,549 * 
5,744,123 HFA -$•*•]. salmeterol* 
sf* o.oooi%tt*tf>£ 

'l±o^ 6,315,173*6,510,969 
"f & * % 6,479,035 "f^WM&feft 
Fluticasone 7~20%^#^^^'J, 0.5-3%## A PEG ®L%%-
\gjy£>\£.M0 % 5,736,124* 5,817,293* 5,916,540* 5,922,306* 6,333,023* 
6,200,549 A.6,222,339 -f^$]formoterol,feft 0.01-5% 
ZJ^-0 % 6,303,103 2L 6,238,647 -f-M'J^TF salmeterol 
ft , tiLftfa-f 0.0001% ¥j % 6,013,245 -f + #J £ -f 
beclomethasone* $£S§-> titft HFA 227 3-3L4£& >£#.$] 0 % 5,833,950 

beclomethasone $Lft HFA jSLfa-f" 0.0001%H&j&M 0 

Aeropharm & TF HFA ^ij, -f- ̂  JU 
5,891,419 flunisolide 0.5%~2%^S|o # 5,891,420 -?-$• 

1%~3%ZJQ. % 6,458,338 -f ^ 
#J ft M SC.o % 6,447,750 * 6,540,982 * 6,540,983 * 

6,548,049 J816,645,468 
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SL 6,464,959 

Baker Norton (4*0 # TEVA>&-«]6,004,537 
HFA 6Sf 10%~40% w/w Budesonide* 

Fisons j^S) 6,123,924 

B B #A4fr; *L*-Nfri5*&. 
tipredane acetyl-p-methylcholine bromide JJ2-

"iH&JIfc isoethionate* tipredanene* docromil sodium * sodium 
cromoglycate* &^#*r\budesonide^i[fc-f HFA,#^ 0.00001-10% 
w/w (polyvinylpyrrolidone, 
400-3,000 *$*&-=•### ftHtM. 

Chiesi^ -f200303767 ̂ &TF¥lft&¥r?¥j%J&iklfai!r$L 
4L, £^# 0.003-0.192% w/v f0]^(R,R)-(±)-^^#^^T^^, 

10-20% &SMJfcgti)3£ pH >UL, 
A'J-f 1.1 A*-f 30% o 

7,223,381 ̂ JN&Budesonide*HFA4Mfr#J4-&&#] ZM 13%^ 0.2-2% 

Nektar^ £ «+*•]# 6,638,495 

AstraZeneca 6,932,962 

it 5-20%. 
University College Cardiff Consultants Limited HI ^"J Jf 

7,481,995 ^ftZLvysMJktikti&l ¥j HFA MDI S&3r&j£„ 

HFA ^UM^h, ^ ^ T#bfc: 
1).it^^r^^;^ GSK^^7>f^, 

2).^^ PVPAft—#xuMK 
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MM, «&#_*.».»*** 

0.2-2% Zj^, if Valois fcs] ^g&^r, j£,&£M 

<S_£i£ H*£. 
£& Valois SAS f iL-Ma:£-f Budesonide HFA MDI R.55~-f^iL 

-fi jfl 0.1-5% W PEG 300 , 0.2-2% &•) ZJ Sf- (Indian Journal of 
Pharmaceutical Science, Vol. 69, No. 5, P. 722-724, Sep-Oct 2007)> 
**t7T% M A%—1±, V,®«JI #i»ML 
ifj <fclti±fHj&JS(SI;uicki|-<l anodized aluminum canister)^^-. 

—$£.^fi(:iluniinuni canister)^> 1— 
iMUt* ft #jfB H, <ts.d?-f£a-iK. 

a. £#&«*>,&£*'* «. 
l-£91l*)&l 

HfejMrNMt#. #r«£i£i+ 'A^v^l SStz-sf, &%•? 
. £ SS-fjUU tt&itj* A£*,#&«*&— 

#., -JB4l£.'l£#5h*l"*kl<M&. 0JM^L»W;£.HFA MDI ntjrtf7rtf, 
-§*.«$. 

if ##-« *&—•itaj* A-Mi^ist, A A^iifcabo^^ tt#] * 
(<5 #:*). -fa & -f#]&#] W $1 HFA 
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*, $- h A fj 
±&&, w-b*iz^ 

* n Bt. $ t ±4 $ JEA3t&'l££it.« 
SE.JSL. flfet 

Particle Dose)/Et 
HH&WSt#-. 

-MUM*.*#—#&** #-*iA#Ji&-s^ir«+.i-4M-sfc» # 
*: 

(a)£* 0.05%~10.0% w/w% 

(b)^ ^ A#— 
(c)*M»ILflLj&4Mt^J (HFA)^it|l-^v&^>&+ ̂  A|l 
(d)#^Mu£# 0 »-f *# X3t^)ft. + 
(e)4Mr*#-:jM*. 

ft# _hi£#J &>ML m ̂ «pAA'|i ft tomtit A4r^. 
6$ ;& &#]$!• 3g[ i& !*]$]( ft-f" 4^1?* Formoterol 

^ Salmeterol) * J$LJjfc£; HI S^(Budesondie* Ciclesonide ^ 
Beclomethasone) $j :4f (hydrofluoroalkanes, 
HFA)#i£^'], 1,1,1,2 ^|L^(tetrafluoroethane, HFA 134a, 
HFC 134a)i^ 1,1,1,2,3,3,3—b Hft^heptafluoro-n-propane, HFC 227ea, 
HFC 227, HFA 227), „ &&&'}£.$]Sf-
(PEG)J^^^'J VA4t:/Ltk.3F, >8if i+:t Iff](metering valve) M&E0-

0.01%~2.50% w/w%, ^ 0.05%~1.50% w/w% 
^ PEG 

£ PEG ^ 100-6000 ^7 £, 

0.05%~10.0% w/w%, i*7 ^ 0.25%~2.0% w/w%#li&„ £d&2MLT, it 
PEG^, 

HFA, /^i£AJ.A^K4Mfc4Wi0(L|l. 
# 100-6000 

5 



WO 2013/026269 PCT/CN2012/071129 

(a)« (I.(I5%~I (1.(1% vv/\v% >0^&--I45N^A 

(b)^HSfc S-tt-B #] -f 
(c)i&;te HFA 
(d)-S-#j£./££ @1#*13 '&>A: US. 
(e)iiMr^-$ ^)r|R. 

14, it 
PEG HFA PEG >&-£-

#-f«LX-l±l5A««JNBS*<8, &i£&+"P5&^3y|L ^T-fi. 
PEG ii lit M ̂  ^ ̂  *i & iMt $.. 

2% w/w%0 

-fMlU£.*.^ jg#-S.PEG 3t£-&iMsjfc*8fr, A Jj >Stt<&. PEG 
»Jli£+J4M$&#^^#.3lPEGiJfc£-&i*.-if-.ij HKA4t#±4^^A±4 

%#>m 
frffittiZ $-#&.&&£•&#•%#> ;i # -f « *, ##48 l«li«S 

—'l±(Delivery dose uniformity): 
l±^i«i; fe-fe 

3.-t*« >#* ££ ffl < A a *• A 84&f-&%&%.£•&& ffl —*t 
8 #<(£±10%, S #{t±l5%) 

IMHd, -»#A® USP 
i (DUSA, Dose Unit Sampling Apparatus)^®" I Jim Sfc.^5^"f" 
#t^.W4A^iiiE.it(28.3 I ./mill (Tift 
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$']~§r(Actuator,^# & mouthpiece)^^^^ft^.X 
+ :7f-dte 

?NN*tt 25 %l*), ££4|S 10 
15 % ft o 40°C, 75%^# 6 'M # 

(Particle size distribution): 
USP !$#&£. 

^4&^Vj5U&(30.0 L/min), Next Generation Cascade Impactor i2fc/ff 
40°C, 

75%^--^ 6 Next Generation Cascade Impactor 

fcfc'fefe. 

4M&*4fL!& * *#] M ^ x t; #&* , at#** J$-
dbpjf —180 meg 6 4-

^ ;fai4'I*Mi;t'l£^^(40oC, 75%)&, + 
10 

25%;M^#*#&t#^Ji"# 15%^ 1*3. —S|.g.iF—'## 
10 meg HCl)»i± 6 ^ ̂at'lMI 

;t#.-*&§£(4o°c\ ^axtsyt 75%)^, 10 *fr 
25%^-f 

15%^ 1*3. 

3^(40 °C* 75%)J&, Next Generation Cascade Impactor 
$L&J&(actuator)»L ̂ ^(L-throat)* jp—#h(Stage 

1), #J=.|fr(Stage2), jfXIfr(Stage3), ^^I^(Stage 4), ^iI^(Stage 
5)* % 7T#h(Stage 6)* j^-b#h(Stage 7)^#.^0^M3ult.^:||(micro-orifice 
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collector; MOC), 
3L$L% Jl#$.>ffc(ANOVA test, p>0.05)o 

+ £i± 6 jta&lHIfc. 
,&ii&9&'(40'C« 75%)^, Next Generation Cascade 
Impactor 
^ J.^^t(ANOVA test, p>0.05)„ 

^#TF^l|jr^7 250 meg Mj 6 ^.'1^"1^.^(40°C * 

25%;ML#fc*4Wt#'F 
15% & 1*3. 

6 ^sxfraul. 75%)^, 
Next Generation Cascade Impactor 
^^0t^^/'^f0]#it^^:t.^(ANOVA test, p>0.05)„ 

#, ̂ -b®^.7F 1 250 meg 6 ;fai4 
'&^>;t'J£^i£(40oC\ ^^>UL75%)^, 10 

25%^. 
-?-*MiL*4W±#iF#]±tf 15%^ 1*3 o 

*t>;t'l£-&*(40°C\ ^Xta>l75%)^, Next Generation Cascade 
Impactor ^Kf "§"""• fj"T$£Sf- ̂Kf ^ N" 1^ &?~ &* 1^ ¥c 
^^^(ANOVA test, p>0.05). 

±&£.*fe, »%%—l£*Jt±**£.-l£, 

4?.sb 't'-ffr. ^ffe/fr&tfa W r 
J #TfcTM 
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& n i -trfesifiM-g&w «###•$ tb , JW & 

1X1?^I—: 
HCl 0.014% w/w% 

0.252% w/w% 
HFA 227 98.984% w/w% 

0.500% w/w% 
PEG 6000 0.250% w/w% 

100.000% w/w% 

it-StW 
PEG 6000 ;fc2|<->g$iH!?&v&<£->£, ## Procaterol HCl 

«|A3t#-JS.+ J<L HFA 227 

x:E#f*'W—: 
0.350% w/w% 

HFA 134a 98.900% w/w% 
0.500% w/w% 

PEG 400 0.250% w/w% 
&-§: 100.000% 

W/W% 

PEG 400 HFA 134a 
> Hl'lJLfr'X ft It 

x£ £;&#.] 
0.168% W/W% 
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HFA 134a 

PEG 100 

&1t 

PCT/CN2012/071129 

0.322% 

97.510% 

1.000% 

1.000% 

100.000% 

w/w% 
w/w% 
w/w% 
w/w% 
w/w% 

PEG 100 &>&&&> ## Albuterol Salfatel 
#J fco HFA 227 4 

X?;^'|E?: 
0.014% w/w% 

HFA 227 99.286% w/w% 
0.500% w/w% 

PEG 2000 0.200% w/w% 
&lk 100.000% w/w% 

PEG 2000 &$&£*>&, -ft# Procaterol HCl 
#J >&. HFA 227 ±Wf 

HCl 

HFA 134a 

PEG 2000 

& 

0.014% 

0.280% 

98.906% 

0.500% 

0.300% 

100.00% 

w/w% 
w/w% 
w/w% 
w/w% 
w/w% 
w/w% 
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HCl 

^ HfL #-"£"#*-
HFA 227 

PEG 400 

&* 

HFA 227 

A7jc>W 

PEG 400 

HFA 134a 

^7jc-;s# 

PEG 100 

&* 

HCl 

^Jfc-iNfe 
HFA 134a 

W 
PEG 400 

0.014% 

0.350% 

98.886% 

0.250% 

0.500% 

100.000% 

PCT/CN2012/071129 

w/w% 
w/w% 
w/w% 
w/w% 
w/w% 
w/w% 

0.168% W/W% 

0.322% W/W% 

97.510% W/W% 

1.500% W/W% 

0.500% W/W% 

100.000% w/w% 

0.014% W/W% 

97.986% W/W% 

1.000% W/W% 

1.000% W/W% 

100.000% W/W% 

0.014% W/W% 

0.333% W/W% 

98.903% W/W% 

0.250% W/W% 

0.500% W/W% 

100.000% w/w% 
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HFA 227 

PEG 2000 

HFA 227 

PEG 6000 

S&^r ̂  A.: 
HCl 

HFA 227 

« 

PEG 100 

ge.^r^^,^jyL: 

HFA 134a 

PEG 6000 

0.330% 

99.530% 

1.500% 

0.500% 

100.000% 

PCT/CN2012/071129 

w/w% 
w/w% 
w/w% 
w/w% 
w/w% 

0.351% 

97.899% 

1.500% 

0.250% 

100.000% 

w/w% 
w/w% 
w/w% 
w/w% 
w/w% 

0.014% 

0.286% 

98.950% 

0.500% 

1.000% 

100.000% 

w/w% 
w/w% 
w/w% 
w/w% 
w/w% 
w/w% 

0.396% 

96.604% 

2.500% 

0.500% 

100.000% 

w/w% 
w/w% 
w/w% 
w/w% 
w/w% 
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teJMM*—i^SUt 
HFA 134a 

PEG 100 

&* 

HCl 

teJMUfr— ^s^Jt 
HFA 227 

PEG 400 

&± 

1 .-*t £ **£ *«lA#] *J 4Mr Sfr, &&T ?'J jM*: 
(a)^ 0.05%~10.0%w/w%^^#>^^^&1& •; 
(b)dHt #] «f T* is;—«.+ A9 — 
(c)^ (HFA)-fi* J|5-=.ift^>fc+ A#-=•&£*; 

(a)J^ 0.05%~ 10.0%w/w% >£j THS"if? 7&'\SL$] ^ A^ — 
(b)^Hfc 13 #J-f # - A^—titetiL, 
(c)^HFAff^A#-=. $&&*>&: 
(d)4!-4Hkfc# * 0 W-f # ̂  

(a)^ 0.05%~0.25%w/w%$ A$ —>&&>&: 

0.168% 

0.286% 

96.546% 

1.500% 

1.500% 

100.000% 

0.014% 

0.286% 

98.950% 

0.250% 

0.500% 

100.000% 

PCT/CN2012/071129 

w/w% 
w/w% 
w/w% 
w/w% 
w/w% 
w/w% 

w/w% 
w/w% 
w/w% 
w/w% 
w/w% 
w/w% 
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(c)^*> HFA -f 3t£">(U0Aj|{ =.S&-g->i8t 
4>&fcm *]-ifcfri3r, *+jLf-£SIS|i§4&, 

#. &#"£-&•> 4MMUfc. SftiUM* & 1$& ft St 
#&**>- ft & jt. §.>y * +. 

6.-k»M&W l *Sf^i#i*A^7KZ,B|. 
7.*>fc.*J-JMU|f 1 3W&«+.|4MrS*, 

0.25%~2.0% w/w%. 

Sf(PEG) 100 S>J3S.£.—*f 6000 . 
lO.^^fc#) 9 $fi4.#;'fM;#-:3_S&> •&-IF-® >£#.$]-it. i&j&^i1-!';# 

0.01%~2.50% w/w%. 
11.&&#) 9 

0.05%~1.50% w/w%. 
12.^^!| 1 /if it# *J -§-#&.•& + » &&!&#.-&#](HFAHFA 

134a & HFA 227. 
13.-4»£afc#] 12^ti£W*]-#-^^.* + «lLfcK#ift#]"=rii-fl HFA 

134a 4 HFA 227 jf-M ¥}&&. 

5 «fc%.&2L«A# 
&«, ST# 
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IS*.®. ge,^r^^#J— 
1.J»^H (actuator) 
2.L ^! if (L-throat) 
3.*—Ifr+*—fr 

6.|5ilfr 
7.^7rl^h+^-bI^+#.^0^M^»lit^:||(micro-orillce collector; MOC) 

mzrg&W— 
1 .J* ̂  H (actuator) 
2.L fSlf (L-throat) 
3. if—" $h+if?— 
4.J|&.=Llfr 
5.J|lE?lfr 
6.|Silfr 
1.H^Ts (micro-orifice collector; MOC) 

# * ®. #&>3rft . 
1 .M H (actuator) 
2.L (L-throat) 
3.#—Ifr 
4.J|£j=.|fr 

15 
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9.#-bIfr 
10. (micro-orifice collector; MOC) 

1. ̂  H (actuator) 
2.L (L-throat) 
3.Jj? 'I^h 
4.j|5-Ifr 
5 J|S.2.lfr 
6.|li2?fr 
7J£-5.fr 
8.^7sfr 
9J|5-fefr 
10. (micro-orifice collector; MOC) 

16 
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ft W i t 

(a)tt 0.05%~10.0 %w/w% 
•«.; 

(HFA)-f-a^— 

(e)4fcfr.£&#«. 

&#•-£-&•. #•#,*.*>. * IMJ-
-N*. A.#iL*^—. 

I 6*1 #>]•#-55" >£, $r^Tk£>~%LV)-n%<\ik&ry 
TSM». 

0.25%~2.0% w/w%. 

—SJ(PF.G) 100 Sf 6000 J.^*+4L—„ 

0.01 %~2.50% w/w%. 

7>&*]^4# 1 *)-#-35-&, * + i£f.#,&#«]£ HFA 
134a. HFA 227 
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8.—#tfjf'J%r7i&, 
(a)^ 0.05%~10.0% w/w% 
(b)^Hffc —sa^«.+tm&,% 
(c)»*l,iMMMl«l -f «*— 
(d)#£HMUt#S: 0 «*"f t. 

(a)^ 0.05%~0.25%w/w%iS#v&-g^®}£'l4#]:jM2&$— 

10.—1 3Wi£«*l 
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