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呼吸治療國際新紀元 

劉金蓉  國際事務理事 

 

(CEO) Sam P 

Giordano 2012 6 1

(http://www.aarc.org/headlines/12/01/ceo/)

 

Sam P Giordano, MBA, RRT, FAARC 1980

30

50  (Ray Masferrer, RRT, 

FAARC Sherry Milligan, MBA, CAE Douglas Laher, MBA, RRT)

(Tom Kallstrom , MBA, RRT, FAARC) 1982

1990

(Clinical Practice Guidelines) 3 47

1990 Jerome M Sullivan

(ICRC)

25

(International Fellowship)

( ) 1997

( ) 2001 ( )

2005 ( ) 2006

( ) 4 8

60

( ) (

      呼吸治療國際新紀元
國際事務
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Member Countries”
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呼吸治療師在霧氣治療傳送系統的使用指引(第二版)Part Ⅱ 

氣動式噴射噴霧器的設計種類 
35,36

(reservoir tube)
(breath-enhanced)

(breath-actuated) 4   
 
 
 
 
 
 
 
 
    
 
 
 
 
 
 
 
 

4. A.  (reservoir 

bag) B. C.  (breath-enhanced) 

D.  (breath-actuated) (From reference 1, with permission) 

 
A. 

( 4-A) 36,37 10%-20%

t
38 5

Misty-NebTM(Cardinal Health, McGaw Park,IL) Nebmist nebulizer(Hudson, 
Rearch Triangle Park,NC)                     
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(From Reference 1, with permission)

 
B. (

4-B)
6 Circulaire® (Westmed, Tucson, 

AZ)  
 
 
 
 
 
 
 
 
 
 
 

 

From Reference 37, with permission

C.  (Breath-enhanced Jet Nebulizer)
( 4-C)

7
PARI 

LC® Plus (PARI,Madlothian,VA) NeuTech ®(Salter Lab,Arvin ,CA) Venstream ® 
Pro (Philips Respironicx, Murrysville,PA)    

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ
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7 From reference 37, with permission

 
D.

4-D
37

-
 

1. 

( 8)

  
 
2. AeroEclipse ® 

(Monagham Medical Corporation, 
Plattsburgh,NY) 

9

 
 

 
(From Reference 37, with permission) 

8.
From Reference 7, with permission

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ



14 Volume 23 Number 1 May 2012

 

 

3. 
  

  
methacholine   

” ”   
Prodose 

AAD®  (Philips Respironics)  

超音波噴霧器 

(transducer)
(standing waves)( 10)

budesonide
MicroAir® Ultrasonic 

Model(Omron Healthcare, Bannockburn, IL) MABISMistTMII(Mabis Healthcare, 
Waukegan, IL)             

 

 

10. (From Reference 1, with permission) 

 

 
(piezo)( 128 )

 (residual volume) (0.1-0.5 mL)
: ( 11)  
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1000~4000
The Aeroneb 

® Go and Solo (Aerogen, Galway, Ireland), Akita II (Inamed, 
Germany) and eFlow (PARI, Midlothian, VA) (
11, )  
 

 
 
 
 
 
 
 
 
 

 

11.  

 

 
( 11, )

I-neb® AAD® (Philips Respironics)  NE-U22(Omron Healthcare) 
3 (adaptive aerosol delivery AAD) I-neb® 

( 12) AAD 
0.25 1.4 0.1 I-neb® AAD

50-80%
I-neb® 

 
 12. Philips Respironic I-neb

®
 (adaptive aerosol delivery)

(From Reference 1, with permission)
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特殊用途的噴霧器 

Rribavirin  
 (Small Particle Aerosol Generator SPAG) 

ribavirin (Virazole®, Valeant Pharmaceuticals, Aliso Viejo, CA )
 (drying chamber) MMAD 1.3

m ribavirin  (scavenging 
system)  

 
Pentamidine  

pentamidine 
pentamidine

 
 

連續性氣霧給予 

39 13  
(infusion pump)

 

 
 
 
 
 
 
 
 
 

(From Reference 1, with permission.) 
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傳送藥物技巧 

1.
 

1.  
 

1. ( )  
2.  
3.  
4.  
5.  
6.  
7.  

 

1.  
2. 

 
3.  
4.  
5.  
6.  
7.  
8.  
9.  
10.  
11.  

 

 
 

1.  
2.  
3.  
4.  
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 (
)  

 

 (
)  

 

 ( )   
 (

)   
 ( )   
 

? 

0.1~2 18

40

18

18,41

 : 48~50  
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(+/-20)
12~24

 
(

14)
pMDI (<30L/min) DPI

(60~90L/min)
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14.  

 

pMDI 1995 Dr. Geroge Maison 

 

pMDIs 優點和缺點 

pMDI
pMDIs

9 pMDIs  
 

9. pMDI  (Modified, with permission, from Reference 1) 
  

  
  

  
  (propellant)  

  
  

pMDIs 的種類 

pMDIs : pMDIs pMDIs pMDIs

10 pMDI  

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ
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傳統的 pMDI 

pMDI  (propellant)  (excipient)
 ( 15) 42pMDI 1~2%

 (propellant)/  (excipient) pMDI
80% (surfactant) 

(CFC) pMDIs

25~100 L 50 g 5mg  
 

10. pMDI  (From Reference 1 with permission) 
  

 
 

  
 

 
 

(metering valve)  (elastomeric valve) 
 

 
(actuator) 
 

 ( )
pMDIs

 
 

(dose counter) 
pMDI  

 
pMDI

-

-  
pMDIs CFCs  HFAs CFCs

CFCs HFAs
CFCs pMDIs CFCs HFAs

CFCs (surfactant) HFAs

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ
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(surfactant) (alcohol) 16. HFA 
pMDIs CFC pMDIs HFA pMDIs ( 16 ) CFC pMDIs(
16 ) pMDI

HFA pMDIs CFC pMDIs
pMDI HFAs pMDI CFCs

(priming) (temperature effect) (tail-off)
CFC  HFA pMDIs ( 11)

HFA pMDI CFC pMDI 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

15. pMDI (Modified with permission from Reference 42) 

 
 
 
 
 
 
 
 

 
 

16. HFA pMDI( ) CFC pMDI( )  

(From New York Times, with permission) 
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17. Autohaler™  
(From Reference 2, with permission) 

11. CFC  HFA pMDI  (From Reference1 , with permission) 

 CFC HFA 
 

 

 
 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 
 

HFA  
 

 

 
 

 
 (

-20 ) 
 

(3 ) 
 

 
CFC  

 

 

以呼吸引發的 pMDI 

Autohaler™ (Graceway Pharmaceuticals, 
Bristol, TN) 

pMDI pMDI

pMDI Autohaler™ 
Autohaler™ 

30L/min pMDI

pMDIs
pMDI  

pMDI  
43,44

pMDIs
43 Autohaler™ 

CFC 17. Autohaler™ 

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ
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以呼吸引發的 pMDI 的輔助裝置：  

pMDI ( 18) MD Turbo®
 (Respirics, 

Raleigh, NC) and the SmartMist® (Aradigm, Hayward, CA)
pMDI pMDIs MD Turbo® 

pMDIs MD Turbo® 

pMDIs
SmartMist®

SmartMist® 

SmartMist® 

 
 
 
 
 
 
 
 
 
 

 

18. pMDIs  

目前 pMDIs 使用的藥物配方 

pMDIs( 14) pMDIs
-2 ( -2 agonists) (anticholinergics -2 

影響 pMDIs 的表現及傳送藥物因素 

pMDIs 100 m
pMDIs 10~20 pMDIs

pMDI

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ
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pMDIs
 

 
  : 

25% 35% pMDI 45

pMDIs
12 

  : pMDIs
CFC pMDIs 10 70% HFA pMDIs -20 ~ 
20 44 

  : 
pMDI

46

<1mm 46

 
  : pMDI (puff)

45 (puff)
47

(terbutaline) (budesonide)
48

1,7,13 
  : 

pMDIs
pMDI

pMDI
pMDI 12

pMDIs  
 

12. pMDIs  (Modified, with permission, from Reference 1) 

             

 
Albuterol Sulfate HFA 
 
 
Pirbuterol 

ProAir HFA® 

Proventil® HFA 
Ventolin® HFA 
Maxair Autohaler

 
 

14  
2  

3 
4 
4 
2 

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ
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Levalbuterol HCl 
Ipratropium Bromide HFA 
Ipratropium Bromide/ 
Albuterol Sulfate 
Combination 

 
Xopenex HFA  
Atrovent HFA® 

Combivent ®HFA 

3  
3  
24  

4 
2 
3 

 
Beclomethasone 
Propionate HFA Ciclesonide 
Fluticasone Propionate 
 
Triamcinolone Acetonide 

QVAR  
Alvesco ® 
Flovent ® HFA 
 
Azmacort® 

10  
10  

 
7  

3  

2 
3 
4 
1 
2 

 

Budesonide combined 
with Formoterol 
 
Fluticasone combined 
with Salmeterol 
 

Symbicort® HFA 
 
 
Advair HFA® 
 
 

7
 

 
 

 
4  

2 
 
 

4 
 

2 

 

Cromolyn Sodium Intal®HFA  1 

 pMDI

 
 

 spacer pMDI
pMDIs

49,50

pMDI CFCs

2 49,51

52,53

54

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ
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2  

傳送藥物的技巧 

pMDIs
2

2. pMDIs  
pMDIs  

 
1. pMDI  
2. pMDI  
3. pMDI

 
4.  
5.  
6. pMDI 2  
7.  ( ) pMDI

 
8. pMDI  
9. 10 10  
10.  
11. 2-10  
12. 

 
13. pMDI  

1. pMDI  
2. pMDI

 
3.  
4.  
5. pMDI  

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ
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6.  
7. pMDI  
8. 10 10  
9.  
10. 2-10  
11. 

 
12. pMDI  
 

pMDI(Autohaler™) Autohaler™  
1. pMDI  
2.  
3. Autohaler™  
4. Autohaler™

 
5.  
6.  (test fire slide) Autohaler™  
7. (priming spray)  
8.  
9.  
10. Autohaler™ 3~4  
11. Autohaler™  
12. pMDI  
13.  
14.  
15.  
16.  
17.  
18. 10  
19.  
20.  

 
pMDIs pMDIs

 
1. pMDI  
2. ( 12) 

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ
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3. pMDI  
4.  
 

: pMDI :
 

pMDI  
pMDI spacer

 
pMDI  

 
 

pMDI spacer
 

pMDI

如何知道 pMDIs 已空？ 

pMDIs 1950 pMDIs
55-57 pMDI

(tailing off effect) pMDIs 13,58 pMDI
pMDI

pMDI
57,59,60  

pMDI pMDI
( )

pMDI
 

pMDIs
pMDIs pMDI

61 pMDI pMDI
 The Ventolin® 

HFA (GlaxoSmithKline, Research Triangle Park, NC) and Flovent® HFA (Glaxo Smith 
Kline) ( 19)  

pMDIs
pMDIs 62-64

pMDIs pMDI 18, 65

spacer pMDIs

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ
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65

20 pMDI  
 

 
 
 
 
 
 
 
 
 
 

Ventolin® HFA Flovent® HFA  

 
 
 
 
 
 

 
20. pMDI  

 
pMDI

pMDI (puff)
: 

沒有劑量計算器時：使用者應： 

1. pMDI (puff)  
2. pMDI ( 8 puffs)

25 (200 8 25 ) pMDI
 

3. 
pMDI  

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ
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4.  
5. (puff) pMDI  

有劑量計算器時：使用者應： 

1. pMDI (puff)  
2. pMDI pMDI

 
3. 

20 (puff)
pMDI  

4. pMDI  
 

 : 47  
 

pMDI
 

pMDIs 吸入器輔助裝置的優點和缺點 

13
pMDIs . (VHCs)  

 
13. pMDIs VHCs spacers(“ ” )  

(Modified, with permission, from Reference 1) 
  

 
 

2 4 pMDI
 

pMDI  
 

pMDI  

pMDI
 

pMDI
 

pMDI pMDI
 

 
 

spacer

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ
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spacers ( ) Spacer
pMDI

pMDI  ( ) pMDI

spacers
spacers /spacers 200 ml

 ( )  ( ) 
AeroChamber ®(Monaghan) OptiChamber® Optihaler ® 

(Respironics) ACE ®(Aerosol Cloud Enhancer, DHD) InspirEase
/spacers -  ( ) 

ACE® Opti-Haler®

AeroChamber® OptiChamber® pMDI
pMDI

21. spacers  
 
 
 
 
 
 
 
 
 
 
 
 

 
(VHCs) Spacer  

Spacers 

pMDIs spacer pMDI
spacer

spacer spacer spacer
Spacers

spacer pMDIs spacer

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ
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pMDI  ( Azmacort®, Abbott Laboratories, North Chicago, 
IL)  (actuator) 

spacer  ( InspirEase® OptiHaler®)
spacer pMDI spacer

 (actuator) spacer
 

( )  ( ) spacer
pMDI

spacer
 

附單向閥之手持藥腔(VHC)    

 ( ) 
pMDI

15 20
50-60  

傳送藥技巧 

spacer pMDIs
 ( 13)

pMDI pMDI
spacer (

) 3  
 

3. pMDI spacer /VHC
pMDI  spacer/

1. pMDI  

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ
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2. pMDI 
3. pMDI

 
4.  
5.  
6.  
7.  
8.  

 
a. pMDI
b. pMDI

 
c. 10 10

 
 

d.  
e. 

 
f.  ( )

 
 (collapsible bag)  

g. pMDI
h.  
i.  

9. 15 30  
10.  
11.  
12.  
 

spacer/ pMDIs
spacer/ pMDIs

 
1. pMDI spacer/  
2. pMDI  
3. pMDI spacer/  

48 pMDI (chamber)  
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(collapsible bag)  
 

 (DPIs)
DPIs

DPIs

 

使用 DPIs 的優點和缺點 

14.

 
 

14. (Modified, with permission, from Reference 1) 
  

 
 

 
 

 
 

 
 

 
 

 
 

 

DPIs 的種類 

DPI s DPIs
DPIs DPIs( 22) DPI

DPIs
DPI

(blister strips) DPI

DPIs
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單一劑量乾粉吸入器 (Single-dose DPIs) 

 
Aerolizer® (Schering-Plough, Kenilworth, NJ) HandiHaler®  (Boehringer 

Ingleheim)  ( 22) Aerolizer® 

Formoterol HandiHaler® tiotropium bromide Aerolizer® 

HandiHaler®

DPIs
 

 

多單位劑量乾粉吸入器 (Multiple Unit-dose DPIs) 

Diskhaler® (GlaxoSmithKline) DPIs
zanamivir

Diskhaler®

60  

多劑量乾粉吸入器 (Multiple-dose DPIs) 

DPIs
DPIs Twisthaler®  (Schering-Plough)

Flexhaler® 
 (AstraZeneca, Wilmington, DE) Diskus®  (GlaxoSmithKline) Twisthaler®

DPI mometasone 
Furoate Flexhaler® budesonide Diskus®

salmeterol fluticasone salmeterol fluticasone  
Twisthaler® Flexhale® DPI

(deagglomeration) Flexhaler®

Twisthaler®

 
Diskus® 60
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Diskus®

Twisthaler ® Diskus®  

目前可使用的乾粉吸入器之配方 

22 DPI
( ) DPI( )

DPI(  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

22. ( ) 

 

影響 DPI 的操作性能和藥物傳送的因素 

 
 DPI

HandiHaler®

Diskus® DPI
/
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 DPIs

DPI
DPI

 
 DPIs

Twisthaler®

Twisthaler®

DPI
pMDI DPIs

 

藥物輸送的技巧 

DPIs

4.  
 (Single-dose DPIs)  

Aerolizer®:  

1.  
2.  
3.  (foil blister)  
4.  
5.  
6. both buttons  
7.  
8.  
9. buttons  
10.  
11.  
12. 10  
13.  
14.  

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ



39第二十三卷第一期‧中華民國一○一年五月

 

 

15.  
16.  
17.  
  
HandiHaler®:  
1 Handihale®  
2.  
3.  
4.  
5.  
6. Handihaler®  
7. 

 
8. Handihaler® 
9.  
10  
11.  
12. 10  
13. Handihaler® 
14. Handihaler®  
15. Handihaler® 
16. Handihaler®  
17.  
  

(Multiple Unit-dose DPI)  
Diskhaler®  
1  
2.  
3.  
4. 

 
5.  
6.  
7. Diskhaler®  
8.  
9.  
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10 Diskhaler® 10  
11.  
12. 

4 12 
13. 

 
  

(Multiple-dose DPIs)  
Diskus®  
1.  
2.  
3.  
4.  
5.  
6. 10  
7.  
8.  
9.  
  
Twisthaler®:  
1  
2.  
3.  
4. 1

 
5. ( )  
6. --  
7.  
8.  
9. 10  
10  
11.  
12. Twisthaler®  
13.  
14.  
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Flexhaler®  
1  
2. Flexhaler® ( ) 
3.  
4.  
5.  
6.  
7.  
8. 

 
9.  
10  
11.  
12.  
13.  
  

DPI DPI
 

1  
2. DPI  
3. DPI  
4.  
5. DPI  
6.  
7. DPI  
  

DPI DPI  
   

DPI    
  

DPI 
DPI  

我們怎麼知道 DPI 的劑量已經沒有了？ 

DPI Aerolizer® HandiHaler®
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66  
 

Diskhaler ® DPI 4 
8 67 DPI

 
 

DPIs
66

DPI DPI  
 
 Flexhaler® Twisthaler® Diskus® 

    

 60 120 30 60 

 “0” “01”  

 

5

 
10

[0]
 

Twisthaler®

01

 
 

5
 

[0]

 
 

48 DPIs  

選擇氣霧設備的標準 

8
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與病人相關之因素 

 

13, 68-74

/
8, 13, 18, 68, 73, 75-77

45 “ ”  
75, 75-80 pMDIs

( 40-60 )
DPIs 75, 81 

 
 

82-84

 

與藥物相關之因素 

 

8, 18,77

 
 

 

8, 18, 85 

與使用裝置相關之因素 

 

67, 

77
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67,86,87  
 

 

 
 

 

88-90 3 6 7
77 “ ”

/
/

 
 

 

 
 

新生兒和兒童的藥物噴霧器傳送 

68-71,91

 
 

 
 

68, 
76, 91 pMDIs

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ



45第二十三卷第一期‧中華民國一○一年五月

 

 

91-95 pMDIs VHCs  
93, 94 DPIs

60-90
DPIs 71, 96 

 
 

15
68-70, 96-99 pMDIs

VHCs 5 69, 70, 96 3
pMDIs (holding chamber)

69,93,94 5
69, 70, 96

100
3

69 /
5 6 68, 69, 97  4 pMDI

DPI 71, 96 
 
 

15.  
  

 (SVN with mask)  3  
 (SVN with mouthpiece)  3  

/  
(pMDI with holding chamber/spacer and mask  

<  

/  
(pMDI with holding chamber/spacer  

 

 (Dry-powder inhaler)  
 (Metered-dose inhaler)  

 (Breath-actuated MDI  Autohaler™)  
 (Breath-actuated nebulizers)  

 
 

92, 98, 101, 102
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69, 70, 102, 103

104
69% 75% 105 

 
-  

 
 

? 

100, 106 100, 107, 

108

 
 

 

0.5 50 109-113

 
 

? 

93, 109, 114, 115 
 

 

116,117
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感染控制 

(CF)20-22 23,24 118 (CI)
20-22,25,119

(IC) 24,119,120 

在氣霧劑藥物傳送的感染管制系統 

 
23,24,121,122

123 

 
85% (CF) 124

125 24
83  

 

噴霧器的清潔和維護 

 
 

 (Pressurized Metered-dose Inhaler:)
pMDIs 126,127 16   

 
16. pMDI Autohaler™  

pMDI Autohaler™ 

  
  

 
 

pMDI
 

Autohaler™  
 

Autohaler™
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 (Metered-dose Inhalers Accessory Devices) pMDI
17.

pMDI  
 

17. pMDI  
  

  
  

2-4  
 

 
  

 

 
4

 
  

 

 (Dry-powder Inhaler) DPIs
 DPI

DPI  
 (Nebulizers)

128

18.

 
 

(Disinfection)

 
 

1. 5  

呼吸治療師在霧氣治療傳送系統的使用指引(第二版)PartⅡ



49第二十三卷第一期‧中華民國一○一年五月

 

 

2. 1:50 3  
3. 70% (isopropyl alcohol) 5  
4. 3 (hydrogen peroxide) 30  
5. 1:3 1 CF  
 
18.  

  

  

  

  

 
 

 
 

1. 1:50 3
2. 70% (isopropyl alcohol) 5  
3. 3 (hydrogen peroxide) 30
4. 1:3 1

CF  

  

  
  
  

 

(quaternary ammonium compound) 
1.25%

(quaternary ammonium compound) 10
(quaternary ammonium compound)

129 
(Final Rinse)

128 5  
 

(Drying and Maintenance)
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130

  

在醫院或診所預防感染和氣霧劑產生器故障 
131,132

CDC
133

(IC)
24 134,135 “ ”

 
 

(Inhaled Drugs)
136-139 (unitdose) 133

 
 

(Infection Transmission)
140,141

30,142

 
 

(Compliance to IC Management System)

 
 

(Infection Surveillance)
 

呼吸治療師的職業健康和安全 
(Occupational Health and Safety of Respiratory Therapists) 
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(Health Assessment and Immunization:)

 
 

(Hand Hygiene)
31,141,143-145

31,141-145 
 

(Protective Equipment)
30  

 
(Ventilation System) 31

6 10 31 69 99.9%
32 

(Filtered Nebulizers)
 

教育患者正確使用氣霧劑裝置 

 
 

 (Patient Adherence) 
(adherence)

”  (adherence)” 
”  (compliance) ”

--
78% pMDI 48% 146

” ” ” ” 19
125 
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19.  
  ( 1 125) 

  

 
  
  

 
  
  
 ( ) 
  
  
  

  
  
  
  

 

pMDI
(spacer) DPIs

pMDI 147,148

 (nebulizer) 
20

125,147,148 

 

20. (aerosol generator)  
( 1 126) 

 

 

 pMDI  

  

  

 /  

  

 pMDI 

 pMDI 
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 pMDI  

 pMDI  

  

  

 pMDI ( ) 

 (boot) 

  

pMDI  

 

pMDI 

 (Ideomotor dyspraxia) 

 

/ (Valved Holding Chambers/Spacers) 

 

/

/  

pMDI /  

 

/  

 

 

(Dry-powder Inhalers) 

 

  

  

  

  

  

  (residual volume) 

  

  

  

 (multi-dose)  
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(Nebulizers) 

 

 

 

 

 
 

pMDI
pMDI  ( 20) pMDI

pMDI
pMDI

72%
pMDI 90 pMDI

120 puff 200 puff
pMDI  ( 31-32

)
 

/ (holding chamber/spacer)  
/ 20

pMDI
/

pMDI
pMDI

/ /
pMDI

10-20 puff / 33,149

/  
 

 
DPIs  ( 20)

pMDIs DPIs 34 DPIs
DPIs

147
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( 20)

 
 

 
 ( .,DPIs) 

 
1. 

 
2.  (checklist)  
3.  (

)  
4.  
5.  
6. 

 
7. 
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