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Aerosol Medications Advantages and Disadvantages 
in Respiratory Disease 

Advantages 
 Noninvasive and painless 
 Direct delivery drug to site of 

action  
 Rapid onset of action  
 Lower dose than systemic 

administration to produce 
desired effects 

 Minimize systemic adverse effects 

Disadvantages 
  Less-than-optimal technique 

decreases drug delivery and 
reduces efficacy 
 

  Techniques differ between 
device categories and devices 
within a specific category 
 

  The proliferation of inhalation 
devices has resulted in a 
confusing number of choices 

  Inhaler devices are less 
convenient than oral drug 
administration 



Inhaler device 

Aim: 

To make an aerosol from the drugs solution 

or solid particles 
An aerosol is a two-phase system defined as a dispersion or 
suspension of solid particles or liquid droplets in a gaseous 
medium (e.g., air, oxygen, heliox) 

I. Pressurized Metered-Dose Inhalers (pMDIs) 

II. Dry powder inhalers 

III. Nebulizers 

 

 



Factors affecting lung deposition 

Particle size 

Speed of inspiration(inspiratory flow) 

Integrity of airway 

Proper inhaled device technique 



Particles (> 10 µm) are filtered in the nose and/or oropharynx 
Particles of 5–10 µm generally reach the proximal generations 
of the lower respiratory tract 
Particles of 1–5 µm reach to the lung periphery 
Diffusion occurs with particles smaller than 1 µm 
Particle sizes of 1–5 µm are best for reaching the lung periphery 

A simplified view of the effect 
of aerosol particle size on the 
site of preferential deposition 
in the airways (From Reference 
2, with permission) 



Factors affecting lung deposition 
Particle size 

 



Factors affecting lung deposition 
Integrity of airway 

left is a gamma camera scan of the lungs(anterior view) of a 
healthy subject after inhaling 0.9% saline aerosol containing 
technetium-99m sulfur colloid (MMAD = 1.12 μm).  
The gamma camera image on the right shows deposition of 
the same aerosol in the lungs of a patient with asthma who 
had clinically severe airway obstruction at the time of 
inhalation (FEV1 = 36% of predicted).  

 
 
 



Inhalr technique  
Is it important? 









Pressurized Metered-Dose 

Inhalers (pMDIs) 
 The most commonly used aerosol delivery devices 

 Used alone, or in conjunction with a spacer or valve holding 
chamber 

 Portable, compact, and relatively easy to use 

 Uniform dose of drug is released from the inhaler within a 
fraction of a second after actuation  

 Doses are reproducible throughout the canister life 



Components of a pressurized metered-dose 
inhaler aerosol generation 



 Differences between chlorofluorocarbons (CFC) 

Inhaler and hydrofluoroalkane (HFA)Inhaler 



Components of a pressurized metered-dose 

  



Differences between chlorofluorocarbons (CFC) 

Inhaler and hydrofluoroalkane (HFA)Inhaler 





Breath-actuated pMDIs 
Autohaler and Easibreathe  

 

Minimizing patient coordination errors 

  Improve lung deposition over that achievable 

with pMDIs alone 

The Autohaler automatically actuates at 

inspiratory flow rates of approximately 30 L/min, 
and the Easibreathe actuates at 20 L/min 



Major components, advantages, and 
disadvantages of MDI devices 



pMDI Accessory device  
Spacers and Valved Holding Chambers 

(VHCs) 

• Increases time and volume to allow aerosol 
particle ageing which reduces particle size  

• Evaporation of propellant  

• Reduced of pharyngeal particle deposition  

• Removes the need hand-breath coordination 

• Increasing the optimal delivery of the drug to 
the lung  



Valved holding chambers 
VHCs 

Spacer with one way valve 

 







How to use a Standard MDI (puffer) and Spacer 

Checklist of steps: 

Single breath method 

1. Assemble spacer (if necessary) 

2. Remove inhaler cap 

3. Check dose counter (if device has one) 

4. Hold inhaler upright and shake well 

5. Insert inhaler upright into spacer 

6. Put mouthpiece between teeth (without biting) and close lips to form good seal 

7. Breathe out gently, into the spacer 

8. Keep spacer horizontal and press down firmly on inhaler canister once  

9. Breathe in slowly and deeply 

10.Hold breath for about 5 seconds or as long as comfortable 

11. While holding breath, remove spacer from mouth 

12. Breathe out gently 

13. Remove inhaler from spacer 

14. If more than one dose is needed, repeat all steps starting from step 4 

15. Replace inhaler cap 

 



How to use a Standard MDI (puffer) and Spacer 

Checklist of steps: 

Multiple breath method 

1.Assemble spacer. (if necessary) 

2. Remove inhaler cap 

3. Check dose counter (if device has one) 

4. Hold inhaler upright and shake well 

5. upright into spacer 

6. Put mouthpiece between teeth (without biting) and close lips to form good seal 

7. Breathe out gently, into the spacer 

8. Keep spacer horizontal and press down firmly on inhaler canister one 

 9. Breathe in and out normally for 3 or 4 breaths 

10. Remove spacer from mouth 

11. Breathe out gently 

12. Remove inhaler from spacer 

13. If more than one dose is needed, repeat all steps starting from step 4 

14. Replace inhaler cap 

For young children and/or during asthma attack several breaths 
method may be easier  

 



How to use a Standard MDI (puffer) and Spacer 

Common problems 

Not breathing in quickly enough after pressing 
the canister so the medication falls to the 
bottom of the spacer 

Not breathing in deeply enough 

Not holding breath for long enough 

Taking several puffs without waiting or 

shaking the inhaler in between 



How to use pMDIs without spacer 

1. Remove the cap. 
2. Shake the canister. 
3. Breathe out gently. 
4. Put the mouthpiece in the mouth and at the start 

of inspiration, which should be slow and deep 
press the canister down and continue to inhale 
deeply. 

5. Hold the breath for 10 seconds or as long as 
possible, then breathe out slowly. 

6. Wait a few(30-60sc) seconds before repeating steps 2-5. 
7. Replace cap 



Tips 
 

 Face mask should be used in children<3 years old or 

those who are unable hold the mouthpiece of the VHC 

tightly between the lips and teeth 

 Face mask should be omitted as soon as possible 

 If use ICS  inhaler, with or without a spacer, rinse mouth 

    with water and spit after inhaling the last dose 

 If you use more than one inhaled medicine at a time, use the 
bronchodilator(“reliever”) first 

  Inhaled steroids  may  be have their greatest effect when 
taken evening( between 3 pm and 5:30 pm) 



Spacer care 
 Clean the spacer before use it for the first time and then 

about once a month 

 It's not unusual for your spacer to look a bit cloudy 

 Wash the spacer in warm water with kitchen detergent 

and allow to air dry without rinsing 

 Drying with a cloth or paper towel can result in 

electrostatic charge (‘static') on the inside of the spacer 

 Wipe the mouthpiece clean of detergent before use 

 Checked the spacer every 6-12 months to check the 

structure is intact(e.g. no cracks) and the valve is 
working 



breath-actuated pMDI 
How to use 

1. Shake the inhaler 
2. Hold the inhaler upright. Open the cap 

(Autohaler-push the lever up) 
3.  Breathe out gently. Keep the inhaler upright and 

put the mouthpiece in the mouth and close the 
lips around it 

4. Breathe in steadily through the mouth. DONT stop 
breathing when the inhaler clicks and continue 
taking a really deep breath 

5. Hold the breath for up to 10 seconds 
6. Wait several seconds before repeating steps 1-5 

for a second dose 
7. NOTE Autohaler The lever must be pushed 

up(on) before each dose, and pushed down(off) 
afterwards, otherwise it will not operate 



How to use an auto haler 




