Table 1. Drug particle size (expressed as mass median aerodynamic diameter, MMAD) and inhaler type of most frequently prescribed inhaled corticosteroids (ICSs), long-acting β-adrenergic agonist (LABA), long-acting muscarinic antagonist (LAMA) and ICS/LABA formulations.
	ICS
	[bookmark: _GoBack]Inhaler type
	MMAD (µm)

	Fluticasone dipropionate
	Diskus DPI
	5.4

	Fluticasone Furoate
	Ellipta DPI
	3.0-3.9

	Fluticasone dipropionate
	Suspension HFA-pMDI
	2.4

	Budesonide
	Turbuhaler DPI
	4.0

	Beclomethasonedipriopionate
	Suspension HFA-pMDI
	4.1

	Beclomethasonedipriopionate
	Solution HFA-pMDI
	1.1

	Cicloesonide
	Solution HFA-pMDI
	1.1

	Flunisolide
	Solution HFA- pMDI
	1.2

	

	LABA

	Formoterol
	Solution HFA- pMDI
	1.2

	Salmeterol 
	Suspension HFA-pMDI
	2.8

	Indacaterol 
	Breezhaler DPI
	3.2

	Vilanterol
	Ellipta DPI
	1.8-2.5

	

	LAMA

	Tiotropium
	Respimatsoft-mist inhaler
Handihaler DPI
	2.0

3.9

	Aclidinium
	Genuair DPI
	2.4

	Glycopyrronium
	Breezhaler DPI
	2.8

	

	ICS/LABA

	Formoterol/Beclomethasonedipriopionate
	Solution HFA-pMDI
	1.5

	Formoterol/Beclomethasonedipriopionate
	Nexthaler DPI
	1.5

	Salmeterol/Fluticasone dipropionate
	Suspension HFA-pMDI
	2.7

	Salmeterol/Fluticasone dipropionate
	Diskus DPI
	3.5

	Formoterol/Budesonide
	Turbuhaler DPI
	3.0

	Formoterol/Fluticasone dipropionate
	Suspension HFA-pMDI
	3.15-3.52



HFA, hydrofluoroalkane; DPI, dry powder inhaler, pMDIs, pressurized metered-dose inhaler; MMAD data are from references 14-18, 20.


Table 2. Mean (SD) values of total lung deposition (TLD), oropharyngeal deposition (OD), exhaled data (Ex) and penetration index (PI, the ratio between drug deposition in the central and peripheral lung) observed following inhalation of technetium-99m–labeled monodisperse salbutamol aerosols of 1.5, 3, and 6 µm mass median aerodynamic diameter (MMAD) in 12 mild–moderate asthma (mean FEV1 76.8 ±11.4% predicted value) patients.
	MMAD (µm)
	TLD
	OD
	Ex
	PI

	1.5
	56.3±9.2
	14.6±4.5
	21.9±5.7
	0.79

	3.0
	51.0±8.9
	30.6±7.2
	8.3±1.5
	0.60

	6.0
	46.0±13.6
	42.6±14.6
	2.3±0.1
	0.36



Values of TLD, OD and Ex are expressed as percentages of the delivered drug dose. Modified from 35 and 36


Table 3 Percentage of exhaled fraction data (Ex) observed with inhaled corticosteroids (ICSs) of different size.
	ICS
	MMAD (µm)
	Ex
	Reference

	Cicloesonide HFA-pMDI
	1.1
	3.70
	43

	BDP HFA-pMDI
	1.1
	6.0, 14.0
	31, 33 

	BDP/formoterol DPI
	1.5
	3.30
	21

	BDP CFC-pMDI
	3.5
	3.0
	31, 33

	Fluticasone CFC-pMDI
	2.4
	2.0
	44

	Budesonide DPI
	3.7
	1.0
	56


MMAD, median mass aerodynamic diameter;



	
Table 4. Key aspects and contrasting points related to the small-particle aerosols.
	Question
	Key points/ contrasts/ observations  

	
Is particle size important to achieve better lung deposition?

	· Particle size markedly influences the deposition of an inhaled drug and its relative distribution within the large and small airway.
· Small-particle aerosols improve drug deposition and regional-airway distribution within the lungs.

	Oropharyngeal deposition with small-particle aerosols: does it clinically matter? 

	· Drug deposition at the oropharyngeal level is lower with small-particle aerosols than large-particle aerosols. 

	
Does exhalation of drug matter with small-particle aerosols?
	· In in vivo lung deposition studies, small-particle aerosols are not exhaled to any greater significant level compared to large-particle aerosols. 
· In vitro studies that previously suggested exhalation of small particles did not model therapeutic aerosol inhalation with a breath hold pause. 

	
Are small-particle aerosols more effective than large-particle aerosols?
	· In randomized control clinical trials, small-particle aerosols are as effective as large-particle aerosols.  
· In real-life studies, small-particle aerosols are more efficacious on patients’ reported outcomes than large-particle aerosols.
· Studies comparing the same drug inhaled as small-or large-particle aerosol are essentially limited to BDP delivered as a CFC or HFA formulation.

	
Do small-particle aerosols cause more side effects compared with large-particle aerosols?
	· The use of small-particle aerosols is safe in patients with asthma, and might even result in a reduced effect on the hypothalamic–pituitary–adrenal axis, most probably through less oropharyngeal deposition and hence decreased gastrointestinal bioavailability. 
· Local oropharyngeal adverse effects are fewer with fine particle aerosols.
· Comparisons of the systemic effects of ICS have been mainly done with ICS that have a rather high gastro-intestinal bioavailability. More studies are needed with ICS with low gastro-intestinal bioavailability.

	
Do you need to add a spacer to small-particle aerosol devices or use a different inhaler technique than large-particle aerosol devices?

	· The use of spacers or holding chambers with pMDIs delivering small-particles aerosols reduces throat deposition and improves drug delivery to the lungs. 
· This can be a valuable option for patients with difficulties in achieving an adequate inhalation technique.
· Studies are needed to assess whether the beneficial effects are due to a better  inhalation technique when a spacer is used.



