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From: Sam Giordano [mailto:giordano@aarc.org)
Sent: Friday, May 11, 2007 1:46 PM

To: R K

Cc: Dean Hess; joerau@comcast.net; Myers, Timothy
Subject: Re: A guide to aerosol delivery devices
Importance: Low

Dear Chu,

We are honored that you think so highly of the booklet

You have permission to translate to Chinese, provide you acknowledge AARC's copyright and ownership, do not sell it, and allow us to post on our site after
translation.

Please advise if these conditions are acceptable.

Regards,

Sam

FEIRIGEE G HTE Sam O. Giordano 4k FZHERIEE -
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SRR BEEEEE € (American Association for Respiratory Care, AARC)
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A% (dry powder inhalers; DPLs)FTZE A= BV R T-1E NP E O REHTARLVEE -

3 FIHFE R AT B M 4 B2 R T CL R Y (B R RE -

4R RE AR THEZREARITHEA » DU IR IR BRI s &k -

5.5t DA 5 BR HE 20 T BRI A (BB AR -

6.LLETEHITEFERS (jet nebulizer) » EfifLIEFEZS (mesh nebulizer) HLEFIEFERS (ultrasonic
nebulizer) B L{EFE -

7 i R B TR SRR RS S AR - DU RN RIS R D B R SR R R R Y T -
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WRE

CDC VIR E I BETE 5 51 /0 (Centers for Disease Control and Prevention)
CDER Y Rr h BERF 22 g0 (Center for Drug Evaluation and Research)
CDRH 2% 8 B B 22 {82 §E tR0) (Center for Devices and Radiological Health)

CF B M 85 4 ([ (cystic fibrosis)

CHC & &%/ (chlorofluorocarbon)

DPI By A 2% (dry-powder inhaler)

FDA EBELEYEEF(U.S. Food and Drug Administration)
FPF 4H5E AL H ES (fine-particle fraction)

GSD #&{a fE#E 7= (Geometric Standard Deviation)

HFA 2. & )5 (hydrofluoroalkane)

IC B2 42 &l (Infection Control)

MMAD 72 R 8778 & B fir E X (mass median aerodynamic diameter)
MMD H & {7 X (mass median diameter)

pMDI B 2 B & 5% (pressurized meter-dose inhaler)
SPAG JINFE R R 78 £ 42 28 (small particle aerosol generator)
SVN /NE & '8 58 2% (small-volume nebulizer)

VHC B B2 (=) B 2 - §57 &2 %2 (valved holding chamber)
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° REBHVERE S T LMK AR S E RRIRL » M B f R IR e RAGE G TP 7 4%
B (7% 75 SpMDI) 5 E #S(pPMDISDPI) © ' FfPIHIIR 405 b B M RIHERR S Th
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DURAE SRR B E VAL E > SHRK T R EEYI AR SR « A0[RI HAAIRIERER—5E > 3,
PR T e AR B B 2 P R He e - A REREEREETTE -

S R

TERFEEEY gt Fr s FIRA SR e 2 E 25 > L NRUIFRIEFYI S -
REE (aerosol) : LHFEAVNEEEEEZ(SVN) ~ BEJTEET AZS(pMDI) » SEZIG T A 23(DPE
R E ST E AN R A E RS -
RFB [ (aerosol deposition) : FEEFMLIFEER LR AEATHFE -
KRB E 4 23 (aerosol generator) @ FISREE RETEHAVEE -
R B H (aerosol output) : AR ZELEBNEYE S -
REB /A (aerosol therapy) : B T A H VRN RAE S E RS R B TENI A B S -
&L Y (chlorofluorocarbon ; CFC) : —fER S FHApMDILs BVE(LFRASHEHER] > & ALT
(freon) (& H AT EEBHHERIREM EMEEA) -
ERF M (dead volume) SR FBFI B A (residual volume) © &AM HE » 1R EHIEE S
HRyEEY)
=2,
HEEH (diffusion) : /N3 0 mITT SR FERERL TR IR (R S A A BA G ) -
2R A 83 (dry-powder inhaler) : DURRIZABAZEYNTRFFEEE » A F2 0 a5 |8
i}
T B 25
I &5 & (emmited dose) : DIRFET A REELREYER -
S PMAL T EE 3R (fine-particle fraction;FPF) @ 174 1-5 wm Z i » WIURI A h AR AL THIEES -
RINGI A3 (heterodisperse) : A [E A/ NATRFBHLT ©
S &St (hydrofluoroalkane; HFA) : FZKE fiipMDI i ERIAY R FHMRL RS - LhCFCsE A g
VAR -
H® A BB E (inhaled dose) : % HEIEEEIEREEIE T > # ARIELE
#® AKYE £ (inhaled mass) @ #iR AMVEEYE & -
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R} 8l
REFEIRIRA R - AT AL s
4 (A fE A 2 (geometric standard deviation ; GSD) : &5EH AR/ FlEE S - S argll A
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B8 i 22 REN 12 £ R (mass median aerodynamic diameter; MMAD) : FI ) #AnisEEss
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T 58 2% (nebulizer) : HURAS 2 S8 L RN FIVRBE LSS -
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¥ BEL 59 1 2 - 44 B2 (valved holding chamber) : —FEELA BRLAIRIIZERISS o RIACIENRS AT
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R U B T RN HR R

RN T 3 SRS 1 1SV HE%E (inertial Impaction) ~ EEJ77(/% (gravitational settling;
sedimentation) SR (diffusion) &M EER T EH AR BB EELIREITN T - B
ML F- A/ NS R R - DR AR BRI KNG IE DD » JRBRRIEEAE Y/ N o mATHLF < E R
FHLT B OB AR AR IR Rl =S ERT o > 10 ¢ mAVKL T & # 5 7- B/ s R8> It
B A RE RS R IE M T SR A A 5-10 o mHL T & 2 IR AT - T 1-5 ¢ mAgHRLF
RII] 2R E -
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REBRARNER
R AZEYIRGEE R SA = - /NETEZS (small volume nebulizer; SVN) ~ BRJ7E
E Ags (pressurized metered-dose inhaler; pMDI) ~ DL K7 K3 1E 7588 (dry powder inhaler;DPI) » A
TR -
L4 d\ﬁiﬁ%%ﬁ(SVN)'d\@%@%%ﬁ%ﬁaﬁrﬁﬁﬂ’jw’z AR - RASERYEDS > SEIATEES)
HIRBEA R » B IRy A REGEFREY L AR
o ERHEEHAZPMDI) : BRJEBRAZE— @%@‘Fd\ A R EERS TS
)\ﬁ%mﬂ%ﬂ@ ﬁ mwﬁﬁkﬁ’ﬁ%m&%mﬁm E@iﬁﬁl—ﬂﬁi'ﬁ)\ﬁﬁﬂ » T
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KBS IR R A U B R A EE R4 B51-50% » (IE BB 2RI AR A 25 - >4
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15 > AlpMDIM{E'EZE5T & (actuation or puffs) ”Eu”jE’JZOO?%Q% (micrograms; ¢ g) EE)H » H9H
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pMD] : JIEHEERAL ; VHC : Ht B [m =~ FiE2p:
SVN : NEEIEFE ; DPI : iR A 5

HENEHRMOE THEAENREER - il EsEm R (s &, nominal
dose) HYEEBIZAENT - S8 A ETE ARV REBIEE - WE75 778ipMDLs > HE HEIE AR <
Dalbuterol 23 » L7 pMDIF] & 25 RIS (actuation) » BRI A5200 v g » T FIHATE FR 28 H HEIA] |
ER2SET (m) > AHETEEpMDIFYRIRAVI2EEE S - R—FIH T /75 LASVNEpMDIS TARE |

HYEEY IS (R PRy 22 22 -

%fﬁ\i (Modified, with permission, from Reference 1)

S

—

\

\

&Y pMDIF H Pl & SVN# H &
Albuterol 0.2mg 200 1 g) 2.5mg
Ipratropium 0.04 mg(40 £ g) 0.5 mg
Cromolyn 2mg 20 mg
Levalbuterol 0.045 mg-0.09 mg 0.31 mg-1.25 mg
REBEBEEENEEHE

fERCHE  FMTRER R Z MDA R NP S MR LM IR AR

R SR ERRE AR - HIHAY - HRTE AR B AR/ (8 pMDI ~ iE7525 > S¢EDPI -
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1y B2 o (2 R #HE ApMDISSVN_ FEDRETHE 2 - & o] DA A B RE R R -

PR AL B AR (AR A NYSEE B ] DU IR AT R TR 2% - ERBIAER » LApMDI
FYTE =45 T HF A-beclomethasone dipropionate (QVAR™, Teva Pharmaceuticals, North Wales, PA) BS&rA
%455 FRIEHY40~50% 5] LIRS AR ED » EiAYHFA (hydrofluoroalkane) 42 FH AR EUACBE BYA+E: i 751
CFC (chlorofluorocarbon) « “HE1E s BRI EXAE% fréRespimat” 2% A #4Bochringer Ingelheim

A v NEREATYR e ey T

Pharmaceuticals, Ridgefield, CT) R (E#E4E i TURRATEL BERI40%  BE2AR IR URTE i

FIEEBIA [ - ERT R LR NI ASS » L EAEERIR 98I v] LU AR RAVEH E R -

BB AR (B R SR GRS

DURFZR AR EEYNE 2O FER S Aot A BUE (BRAIGEE (R2) - EHAVERE 7 LA
0/ N A A T E TR > FTALEIME A i CRR O 000" E3FTR, » DARA R4
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Table 3. Currently available aerosol drug formulations with corresponding inhaler devices and costs
for use in the United States.
HFA = hydrofluoroalkane; pMDI = pressurized metered-dose inhaler; SVN = small-volume nebulizer; DPI = dry-powder inhaler
Cost information from www.drugstore.com in 2008 (Modified, with permission, from Reference 1)

Drug

Brand

Device Cost

Short-acting Bronchodilator

Albuterol
Sulfate

Levalbuterol

[pratropium
Bromide

[pratropium
Bromide and
Albuterol Sulfate

Pirbuterol

AccuNeb”
Albuterol Sulfate
ProAir® HFA
Proventl® HFA
Ventolin® HFA

Xopenex®
Inhalation
Solution

Xopenex HFA™

[pratropium
Bromide

Atrovent HFA®

[pratropium
Bromide and
Albuterol Sulfate

DuoNeb®

Combivent®

Maxair®

Long-acting Bronchodilator

Arformoterol

Brovana®

SVN
SVN

PMDI
pMDI
pMDI

SVN

PMDI

SUN
pMDI

SVN

SUN
pMDI
DPI

SVN

$49.13 for 25 vials (0.63 mg/3 mL); $1.96/vial
$50.99 for 25 vials (1.25 mg/3 mL); $2.03/vial

$18.99 for 25 vials (2.5 mg/3 mL; $0.75/vial
$15.99 for 20 mL bottle (0.5%); $0.39 per 0.5 mL

$41.84/inhaler for 200 actuations (108 mcg/puff);
$0.20/puff

$52.02/inhaler 200 actuations (108 mcg/puff); $0.26/
puff

$37.99/inhaler for 200 actuations (108 mcg/puff);
0.19/puff

$100.11 for 24 vials (0.31 mg/3 mL); $4.17/vial
$102.78 for 24 vials (0.63 mg/3 mL); $4.28/vial
$104.59 for 24 vials (1.25 mg/3 mlL); $4.35/vial

$53.84/inhaler for 200 actuations (45 mcg/puff);
$0.26/puff

$37.95 for 30 mL bottle (0.03%)
$33.95 for 15 mL bottle (0.06%)

$128.20/inhaler for 200 actuations (17 mcg/puff);
$0.64/puff

$40 for 30 vials (0.5/2.5 mg/3 mL); $1.33/vial

$76.64 for 30 vials (0.5/2.5 mg/3 mL); $2.55/vial
$140.53 for 60 vials (0.5/2.5 mg/3 mL); $2.34/vial

$141.69/inhaler for 200 actuations (18/103 mcg/puff);
$0.71/puff

$118.38/inhaler for 400 doses (200 mcg/puff); $0.29/dose

$151.12 for 30 vials (15 mcg/2 mL); $5.03/vial
$289.42 for 60 vials (15 mcg/2 mL); $4.82/vial




Table 3. (continued)

Drug Brand
Long-acting Bronchodilator (continued)
Formoterol Perforomist®
Foradil® Aerolizer
Salmeterol Serevent®
Tiotropium Spiriva”
Corticosteroids
Beclomethasone QVAR™ 40
QVAR™ 80
Budesonide Pulmicort
Pulmicort®
Flexihaler®
Ciclesonide Alvesco®
Flunisolide Aerobid”®
Fluticasone
Aerobid M”

Flovent® Diskus

Flovent® HFA

Mometasone Asmanex®
Twisthaler®

Triamcinolone Azmacort®

Combination Drugs
Fluticasone and  Advair HFA®
Salmeterol

Advair Diskus®

Budesonide and ~ Symbicort”
Formoterol

Device

SVN
DPI
DPI
DPI

pMDI
pMDI
SVN

DPI
pMDI
pMDI
pMDI
DPI

pMDI

DPI

pMDI

pMDI

DPI

pMDI

Cost

$321.79 for 60 vials (20 mcg/2 mL); $5.36/vial

$161.20/inhaler for 60 capsules (12 mcg/dose); $2.68/dose
$161.30/inhaler for 60 doses (50 mcg/dose); $2.68/dose
$197.16/inhaler for 30 capsules (18 mcg/dose); $6.57/dose

$83.14/inhaler for 100 actuations (40 mcg/puff); $0.83/puff
$102.15/inhaler for 100 actuations (80 mcg/puff); $1.02/puff

$200.67 for 30 vials (0.25 mg/2 mL); $6.68/vial
$236.00 for 30 vials (0.5 mg/2 mL); $7.86/vial

$109.02/inhaler for 60 doses (90 mcg/dose); $1.82/dose
$144.53/inhaler for 120 doses (180 mcg/dose);
$1.20/dose

$155.98/inhaler for 60 actuations (160 meg/puff); $2.59/puff
$88.38/inhaler for 100 actuations (250 meg/puff); $0.88/puff

$84.99/inhaler for 100 actuations (250 meg/puff); $0.84/puff

$99.75/inhaler for 60 doses (50 mcg/dose); $1.66/dose
$132.65/inhaler for 60 doses (100 mecg/dose); $2.21/dose
$172.44/inhaler for 60 doses (250 mcg/dose); $2.87/dose

$100.74/inhaler for120 actuations (44 mcg/puff); $0.83/puff
$131.73/inhaler for 120 actuations (110 meg/puff); $1.09/puff
$214.24/inhaler for 120 actuations (220 mcg/puff); $1.78/puff

$112.35/inhaler for 30 doses (110 mecg/dose); $3.74/dose
$130.06 /inhaler for 30 doses (220 mcg/dose); $4.33/dose
$152.74/inhaler for 60 doses (220 mcg/dose): $2.54/dose

$202.0%inhaler for 120 doses (220 mcg/dose); $1.68/dose

$152.36/inhaler for 240 actuations (75 mcg/puff);
$0.63/puff

$178.99/inhaler for 120 actuations (45/21 mcg/puff);
$1.49/puff

$208.95/inhaler for 120 actuations (115/21 mcg/puff);
$1.74/puff

$269.91/inhaler for 120 actuations (230/21mcg/puff);
$2.25/puff

$175.99/inhaler for 60 doses (100/50 mcg/dose);
$2.93/dose

$209.98/inhaler for 60 doses (250/50 mcg/dose);
$3.49/dose

$271.97/inhaler for 60 doses (500/50 mcg/dose);
$4.53/dose

$176.28/inhaler for 60 actuations (80/4.5 mcg/puff);
$2.93/puff

$207.42/inhaler for 60 actuations (160/4.5 meg/puff);
$3.45/puff




Table 3. (continued)

Drug Brand
Mucoactive Drugs
Acetylcysteine Mucomyst®

Dornase Alpha  Pulmozyme®

Other Drugs

Intal®
Zanamivir Relenza®
Tobramycin TOBI®

Device Cost

SVN

SVN

Cromolyn Sodium Cromolyn Sodium SVN

pMDI

SVN
DPI
SVN

$17.99 for 30 mL vial (10%)
$18.99 for 30 mL vial (20%)

$1,910.65 for 30 containers (1mg/mL); $63.68/container

$94.99 for 60 vials (10 mg/mL); $1.58/vial
$31.99/bottle for a 10 mL bottle (4%)

$83.12/inhaler for 112 actuations (0.8mg/puff); $0.74/puff
$126.43/inhaler for 200 actuations (0.8mg/puff); $0.63/puff

$70.47 for 60 vials (20mg/mL); $1.17/vial
$63.99 for 20 doses (Smg/dose); $3.19/dose
$3,988.68 for 56 vials (300 mg/5 mL); $71.22/vial

3. 20054 ER H _LHE B2 REEEEY R H B E W AZEE - CFC-chloroflurocarbon;
HFA-hydrofluroalkane; pMDI-metered dose inhaler; SVN-small volume nebulizer; DPI-dry powder inhaler.

{EREERELE www.drugstore.com.
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