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£ Qe $88 BT E 6 FEdu, vholnaole (1009 TEA, F9
i 727k AHOIE (102 Y51 GRS 2440 A v o)),
ool we} opAl WlET(150) 2 E] SFE(120)9] A

o o], A0 WFE - A RO W SE W pRE TS B,

ZAlE W =

T 78 =z, g o] A= Ao (110), wlelHgo]E(100) ¥ %5 AME(300)S EF3 1z &

2 E917] 9 E@a Edo] ZmAIE] gtk = 7Ad Z=AIE uke} o], f%F AE(300)2> AT EH (cross-

flow type)o.2 FH|=EW  F7]= ZAH|H(110)25E &%= 9F=(120) wlE& W3k A Hoz 5480,

A7) wiE weRe BAFE(207)0] o8 FAlHO Atk ® 7Bl E=AlE AV frE AY(300)S HPEZEH
A

2 S
(parallel-flow type)ol™, &71% ZHIUW(110) 255 s} (207)] 93] ®AlE 7] wiE Hdoz &
T oFE(120) wiE Wekel] giAX ez HYPsitr, HYSEH wasEe] AojdlA F O HF J22 FU7

FEAES A7 fE AYG0) D A7) AU (11009 FA WAL WA APsEtH =), SRl
g% FYA, 47 BAE ) FARLEE LRG0 e wAE T/ F9 R LRG0 8 =
AR FUE AL B9 FE3 G ) FEALE0E B FER

wpo] B o] E1(100) 9] FHAS (1200 LA 3, oo ZEFHP, kB MET150)E Fdte] 7] Zelo]

Y10 25E e, oFE(12009 4, oo2Es L MEe A PR 2ANZ 49 BLE 9
owl, HEANZA kAl WMET(150)F Fote] A1) k(12000 ML, F5 AD300) o
ol ool et k(12000 EASES st FE el WE A FAHel Aol FARAL, TR
Meol mhE e AU dedom £YuE AR stk oFR(12009 delzEe of W, Aelelu(ll
0] SRE TG Bl A £, A OR SRR 4o £AD ek 2ol BN 2

o

FOR FE(1200°] FUHES Ak, SUEGE20)E BAY vhsk o] F¥ HFT(200)F BF 917 3719
Ao obl MET(S0E BT SFE1)S A, Aoz e 0 NFe] $HE Fola T,

= 8 gaalul, ¥ owwe] Adde] e £97] vUs)E S Ak B E9719 YR 2450
3. FY7) A0S A W R S ARG (110), sl elelB(100). 5 AL(E00), vheliel
JE(100)EF A/1HoR FESH) Aa AFHE A4 BE D P26 % B FA/1G A4 FH8AE
IR 9RO FW/) T 82 =EHe] Yok, WEIUHE A71H FHLs D velndolde] A
F5s Fre F0 e wE ARdAd F e e g0 ge g

T 89 T=AE 719 tE A" AL AE oA wET 2 e AHolY e E2HAD 5% &7
S #EA7I7] feh BEFE(400); F7HEQ) 13 58 o= ZIEo]H(450); sMaE(310)d] s FAlE wRet

9 A& 3| S, vlo]l B olE(100)E AEA71E A7|3 =
3la AZEstE AA(420); D A HlE 2 ooz

271 F47 HFe g7 fred A4 B3 ARE AEsta, AEHoR ¥ fEo wEdS AFse A B
= 9 32 462) 9 FA AA(420)7F FA S Aol wigkAsith. B sl=u X (460 B 466)= A A FoF
39 2 oAl F9l 2 g $A4 AEE ARSAIA RS duAleld taEg o)yt oyl gl Al 7
Zh g Attt s 3208 FAkel o FYEE FUIE AT (22002 N FU]e 54
(20005 3 FRE AFsle] wlo]B#oE(100)9] FEAlol & F7|7F st 2059 o8| FAIE wlet
Zol, AHH(110)® F9E F UEF St

T 95 Fzxshd, B oatgo) Axde] wE AARE(multi-use) HHOIY(118)E 13 HE 3 5479 =
A wo] LAIFo] 9lar, 9FE(120)S FHElo] HOIZ (620 E 700) Aol viXE 138 kA #(610 Z710)°l
ATk, Holx o]F Wk

il

S 65000 olsl FEAIE ] vk, I 9AC] Al AA|efo] wEw, 135]8 oF
LL S0 HlolZ(630)0 oJsl Hef lar, ofell wht oAl wjE T (150)5 &

o2 Ao mEHmzAl), Q7] HeolZ(630)E 138 oAl o RE AAEA i, AR HE oY
(118)2 APs7] A EE =Fo Fyo] £#XaL, olo wel kA wiE(150)S Ea wiEFHE 4 $o =
(120)& ==A1Z1t}.
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AAHE AEolU(118)E &4 AR £E 28 (0-ring, 600)& E38 7ol Holze} HHAh, @At F
AAlell who] B2 o] B (100) 7} & 1 c ol mek mETA50)E S8l opAE MEdnh. SdE 32000 <3 i
Al wkeh o], olefREshe ofmo] &l fls FHE ek o FI7E AEeld(11)E 59 F7(20
0E B3 s 2057F FAEHE H}Q} Zdol FYH I, f5 ALB00)E sk ¥ st 3109 o)
wAE vheh A

ols} FALEIAl, &= 9Bl m=AIE wmps} o] oFE-(120)2 Aol HOIZ(700) Aol wiXH i, zpAle] dBHE
o] FwUE X3t 1318 oAl A (720)°l AFETt.  Holx olE a2 SR 65000 ofs) EAlE vkt
2ok Age] HolZ(700)E BYIW AFHoR FA AT Ee 2% (600)S B3 Ao Heolxel s}
= AARE A (118)9} A AALE AH oY (118)¢] ol A Elo]Z(710) FHY7t /e, gxpe] &
JA], whol B ol E|(100) 7} ZHE s aL, ool wel vlE(150)E B8 oF=(120)0] vlE¥ T, 93 &7 S
Z7(200)5 B3 s 20500 9 H TAE vkl Zo] AU (118)% 4aH L, dojzEsly okRe I
32000 o3 FAIE wpe} zo] Shalel] ofs] FiEw, FAFe] Fleol oS %L%E] . % AE(300) WRE
= X

el 7= FAE 31000 & FAlH mpe} 7).

T RES Bl U@ kB 9 Aol FA #PE & vk, F Aol maw,

Q77 Aol el ABEm, ofAl Adlely Ao 27U A6 EE &Ko F shlz BE FTHU0
0)

o o8] WEH AL, ElolL Ak kAl M(610)9] Aol ] WA 82(630)7F AA EE e, H
o1 g FUU(TI0)7h AR, ol Fel BT FAVNE Fa FUHE B FEe] dolE wrh v
wper, ztzke] oAl we| A wE Bl 23Xy m Ay dFdleleg ge 1] A

& o
E AR SR Bele Ei o Xe ﬂol 1<porato ), B AE A0 o8l AEHoR AEHE B
o

= 109 E/\]% upel o] o2 AAde] wEW, AARE AHoY(118)F °FE(120)S FYIEF A,
T(200)E Z=¥H910)S Fal & A22(900)0] AZET. = A2(900)E Hol=
58S Frjdit, Szl Al FAEE FE(120)09] F2 FA A FU] B FYH
(120) 9] AA && EA3I= AlA B Hle] B o]E)(100) 9] ZHE& Aoz A Aoj e},

2 dgo] b dAld 2 FYEL2 suHATt. A FUEE e 9wl DNA EE RNA THE(RNA
fragment), 1%, Z2)(asthma), 7] (emphysema), %HA7]¥A G (chronic bronchitis), d¥A AfFZ(cystic
fibrosis), WA w24l 1 A3SHCOPD), Y X & (diabetes treatment)ES 93+ oFE T xloA ooz

0|

HE 4 A9e o) Ex ARSAL 342 BT, TRA AL WL 2B &

#49l ofw the kel 4 gl
2 AAdel e, B ouge delzEae S FUsk U, F9ol 9% Aol ohd vy 4, AT
291, Q7 R4 EE A REW PG A SR, 0E ANl hew, ¥ wne Agste] o4 o)

ztzko]l Egl~H et @ Asrbsstar, o e okAl wiET e 7 Y okA miET 9 Y E5
g % 7A0 E=AlE RS fARE BE ST AT AF HEEdA AREEAT. A7 AR SFAAEA
2 AA 7bee 5 AdSs FHdck. 92 Feel dAk(Murata Electronics, Japan)oll 23] A|z=® WE 37
HEE7]e 7Rkgk v4°ﬂ7‘ AFololEl7L vtol B olHE AREEHATE. 7] oz dFololHE 425 AEE
al, 33kHze] FoprollA AF7] A1Zke] 90%E St e AL, 34.4kHzo) FubolA A7) Azke] 10% B¢t TEE,

10Hz9] vl & (FElAOl S (duty cycle))E o8] st Fal=7tol] A9 o] o]Fo)xlt},

28l 98 (step wave-form)olA Z&Fo] M 3] Z(fly-back circuit)el <& A== gk 160 WA 200 EE
WFAGe] F7] Fex dFoolHE AEAl7IE dH AFEEHIITE. giEH o wrg el el Hig VAE
7HR ElaHE ooz2EFsE 93 BE dx %S 783 1318 Aoy RE AMEHIIT. A7 B8 4H
Fol&= e 5.ommela, = 3C E=AlE FA A BElaHO] A4S 7 AT EElaE AW AES
Z1A el A g 1lmme] o},
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=R
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471 BElzde S3A dolHe 'Y dFvgutow wheojxt. A7) Eel2HY AEY U VAR E ¢
of oa) N2 WBHUG. Ay BesEe] ASR0HTH)E FE ubeg AHgte] ©A F e ofA wET
(150)¥ro] Hojx= = 3CeF FASHAl A& 32018 4] kAl wiETr #AEEHel gl o
APAAE, ® 308 FASIL 7] BezEe 45re SMe FHolw shiel H¥ (20007 HE] 9
o AE 240WAER] vhEo]l SH E9E wE A= Hl ARSE ST
27 AA e A7) fres s B BV e 2w HEE AREste] B9 30 E(LPD Y] mEEth 427
B2 E odd ol 2Y dx BEE YA i, A7 SusHERE S ASk(gravimetric
clearance) HIZ=Ex thekst A3 x3stolA €t
A= F 1o AxE Aok F 1ol AAE ups o], 7]A] 2 At F5H AT
st m st oo FW 7 EAE Ao o WE SRolM FEY W B iR, ®
&, 59 20 g 243 a0, BRH0E MEE S Qb BT PIAE T3 FED U9 18
e H=E 1% 2 2 % 245 3 % 3a; 7 % Tar 9 W 9a9] WlE, Y ACIA F¥ E77F 9le
BezEsh G W F9 S 4] BAHZRE 209 4adA e 222G 09 348 welFe 2
e Uetlideh. B, H2E 4 3o da; 5 8 5a; 6 B 6a0] W delx ZEo] gl AHdAE FY
T7F FHHOl e Aol oW A = e Aste GA A FS UEdY. SY 2= SE2H
25 A 2, o, dief 3 WA 6ngel el diEl Wi w2 S st e wnk olyg, e B
& ool B, AZW, W 15 1A 20mge) Fol WAME 3ngZbA] B WA AFsdel, HAE 3 R 35 7
9 7a; H 8 B 9aclA E=AIE uke} o] AHAoRE F¥ F9U gl T st E BB EEEH
o B wEE $REA @bv. ¥ 73 pue 2use] Ast wen duz 9z ol
WAsta, SHETE FHISHA &2 BElxEd HlE o wEsA wAsks Zlo] AlAA R gAHen, 4%
el g3 auA Witk oW AT F Y= do| PAE HAES FYHE FF M FT2RE )
e 7o $RHA )
# 1
## | Powderin | Apertures in blister Dosing Procedure Powder | Gravim Test conditions
the blister, cleared etric
©omg from Clearan
blister, ce %
mg
1*#| 5037 |4 dmugejection f,‘ez" actuated, 4.807 | 95.4% | Blister with side wall
acuum
apertures & side pump actuated aperfure actuated with piezo
wall
aperture pierced
4 4208 4 drug cjection f]xezo e:nctuated, 1033 2 Blister without side wall
apertures pierced acilcxgl‘e d pump aperture actuated with piezo
2 | 346 |Asdenal Pleza actpated, '3.061 | 96.6% | Blister #2 repeated after 2
apertures Vacuum
2 and 4 drug ejection | pump actuated side wall apertures pierced
apertures pierced
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1 0,
3 Lk 4 drug ejection s;f::u?f;:;g’ 13l L Blister without side wall
s o . .
apertures pierced actuated aperture actuated with piezo
Side wall aperture | Piezo actuated, Blister #3 repeated with
3a 17.977 and 4 Vacuum 17.903 99.6% side
* drug ejection pump actuated wall aperture
apertures
pierced
4* 12215 Side wall aperture | Vacuum pump 0.634 52% | Blister with side wall
and 4 drug ejection | actuated for 20 aperture exposed to pump
apertures pierced seconds air flow for 20 s; no piezo
- actuation
- | Side wall aperture | Piezo actuated, ; .
4a 11.581 and 4 S —— 11.483 99.2% | Blister #4 repeated with
* drug ejection pump actuated piezo actuation
apertures
: pierced
5% | 7388 i;‘;e 4‘”3" aperture ;’;ﬁ;‘gg pump 0.072 | 1.0% | Blister with side wall
drug ejection for 20 seconds aperture exposed to air flow
apertures
pierced for 20 s; no piezo actuation
Side wall aperture | Piezo actuated, o ; s
Sa 7316 and 4 i 7.22 98.7% | Blister #5 (with side wall
¥ drug ejection pump actuated aperture) repeated with
apertures
pierced piezo actuation
* Side wall aperture Vacuum pump . i e
6 5.147 and 4 — 0.025 0.5% | Blister with side wall
drug ejection for 20 seconds aperture exposed to air flow
apertures
pierced . for 20 s; no piezo actuation
6a| 5122 | Sidewallaperture | Piezo actuated, 5015 | 97.9% | Blister #6 (with side wall
and 4 Vacuum
# drug ejection pump actuated aperture) repeated with
apertures.
pierced . piezo actuation
7 (17139 4 drug ejection }\),'BZO — Lei 9.7% Blister without side wall
apertures pierced ﬂ;:sg:gg pump aperture actuated with piezo
Side wall aperture | Piezo actuated, o, | Blister #7 repeated with
7a | 15.469 and 4 Vit 14482 | 93.6% side
¥ drug ejection pump actuated wall aperture
apertures
pierced
Side wall aperture | Piezo actuated, o . s
# . 1
8% | 23.949 and 4 T — 23.636 98.7% | Blister with side wal '
drug ¢jection pump actuated aperture actuated with piezo
apertures
pierced
1 0,
SR 4 drug ejection sl:fsuar;tszii’ 0.229 B Blister without side wall
apertures pierced aclmled aperture actuated with piezo
Side wall aperture | Piezo actuated, o, | Blister #9 repeated with
9a } 37.353 and 4 Vacuum 37.105 | 99.3% side
¥ drug ejection pump actuated wall aperture
apertures
pierced
<58>
<595 « Aolw st ¥ HTE UG HAE
<60> Ao 2
- - = - HL2=
<61> A HAEE AAd 164 714" Adujet fARE A AdulE AREste] FaE oy, 34kHzo) Fabarell A
90%2] AlZFEQE TE AL, 35kHzO FIprol Al 10% AlXFE<t s E ™, 10Hz9] H&(FEAFelE (duty cycle)) =2

olg st Fulg7to] 29 o] o]FojX| = 34.5kHze] FX FuFR FAY AR FoFz dFooly GVl AFEH

28l 38 (step wave-form)oll A Z&}o|® 3] Z(fly-back circuit)ol] 93] LAE= =k 160 WA 200
o]l A7) Foz dFoolHE FEA 7= dH AFSEAT. BEstE dEeEde] AREEHG oW A
FE doR ufg- 58 AUt AlHEHAT. Agd wE2d, EgayH 9 1 WA 3 mgd A E
G kAl o] ARREHT. T HZEMJA, oAl FEES bng

i)

=9 78 oA 8

o
YHom BAHE Auth U B o] Bio] F9 F7E /h BelsEEvE AaEAn, o 4 %
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thef 80 WA 95%2] a7t S 5H AT

FEQ o} EH By ofA Rwe] HAEV}

6mgo] 97.5%2] T 3}

2 v

o
o
ol
ot
o
ﬂ

ez dFoolE 2 AlFH 40kiz
"l"e :ILH]?_]_' ¢4°ﬂJ_ oﬂxoﬂ
AR&3ko] 28LPMSQI A o= IS E ).
63/&1. =Rz

AR dl =
T

#Z 2
## | Blister Powder in the | Piezo Powder Gravimetric | Test conditions
Shape blister, mg actuation | cleared from | Clearance
time blister, mg %
10 | cone shaped | 4.006 4 sec 3.902 97.4% Side Wall
¥ Aperture
11 | cone shaped | 5.514 4 sec 5.454 98.9% Side Wall
¥ Aperture
12 | cone shaped | 3.764 4 sec 2.516 66.8% No Side Wall'
Aperture
13 | Cone 6.769 2 sec 6.617 97.8% Side Wall
* | shaped flat Aperture
top
14 | Cone 3.194 2sec 2.984 93.4% No Side Wall
shaped flat Aperture
top
« Aol shle] 8l 75 THF HAE
& 2014 AAE wheh go], EMETE pulaA @i 2o vaste] ok MlE Hwe BEE wa s
T3, BE2HENYH EE e 28 4 S B3 Ad@Hor AFEe o)A 1 At d5HA
=
A 5
o] ofAl MET L Aol o}uu 9 232 U@ Zeage g ¥ fF 429 HaH} Fa
Sk A9 A AN 1A 2R AN Sasht, 20 Aa5IAsl Helag el oE o
glon | AFHIZE AL ojd % | e dSHA stk tEol, Egay 2Ad #F7E 59 =T
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