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Abstract
The deposition of orally inhaled drugs in the airways is determined by the complex interaction of numerous patient- and inhaler-related factors. Of the aerosol-related factors, particle size (aerodynamic diameter) is the most important, and the influence of particle size on the effectiveness of inhaled treatments for asthma and chronic obstructive pulmonary disease (COPD) is an active focus of research. However, the medical literature lacks standard nomenclature to distinguish the particle sizes of therapeutic aerosols. Currently the only well-established term regarding aerosol particle size is the “fine-particle” dose, denoting the mass of particles <5 µm in aerodynamic diameter. Orally inhaled medications for asthma and COPD generally fall into two particle size categories, namely, mass median aerodynamic diameter (MMAD) of <2 µm and MMAD of 2–5 µm. We provide the rationale for our proposal to harmonize particle size nomenclature using the terms “extrafine” and “fine” to denote aerosols with MMAD of <2.1 µm and MMAD of 2.1–5 µm, respectively, and “coarse” for aerosols with MMAD >5 µm. There are clear differences in particle behavior and deposition according to size and hence we believe a strong rationale for clearly denoting the aerosol particle size of orally inhaled, therapeutic aerosols, both in product descriptions and as part of the design and reporting of research in this area. This is an important area of current study and warrants a common language for practitioners and respiratory scientists.
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To the Editor:
Total and regional airway deposition of orally inhaled drugs is determined by the complex interaction of numerous patient- and inhaler-related factors. Particle size (aerodynamic diameter) is considered to be the most important of the aerosol-related factors(1-3); however, the medical literature lacks standard nomenclature to distinguish aerosol particle sizes. There are clear differences in particle behavior and deposition according to size and hence we believe a strong rationale for clearly denoting the aerosol particle size of orally inhaled, therapeutic aerosols, both in product descriptions and as part of the design and reporting of research in this area. 
Orally inhaled medications for asthma and chronic obstructive pulmonary disease (COPD) generally fall into two particle size categories, namely, mass median aerodynamic diameter (MMAD) of <2 µm and MMAD of 2–5 µm.(2,4) Most aerosols prescribed in clinical practice are polydisperse, namely, with geometric standard deviation (GSD) ≥1.22; the majority have GSDs from 2–3.(2) Regional lung deposition varies according to aerosol particle MMAD as well as GSD. In general, particles >6 µm deposit preferentially in the oropharynx, those 2–6 µm in the central airways, and those <2 µm in the peripheral small airways and alveoli.(1,3) 
Terms in the medical literature that have been used to describe the smaller-size category of particles (MMAD ~1 µm) include extrafine, ultrafine, very fine, and small. Terms that have been used to describe the larger-size category of particles (2–5 µm) include coarse, standard, and large.(4) 
Currently the only well-established term regarding aerosol particle size is the “fine-particle” dose, defined by the most recent European Respiratory Society/International Society for Aerosols in Medicine (ERS/ISAM) Task Force Report on the delivery of pharmaceutical aerosols as the mass of particles <5 µm in size within the total emitted dose.(2) In addition, experts in the field of medical aerosols have used the terms coarse, fine, and extrafine to describe particle sizes of >5 µm, <5 µm, and <1 µm, respectively,(3) and of >4.7 µm, <4.7 µm, and <1.1 µm, respectively.(5) 
We propose the terms “coarse,” “fine,” and “extrafine” to differentiate orally inhaled medical aerosols with particle MMADs of >5 µm, 2.1–5 µm, and <2.1 µm, respectively (Table). Extending the designation of extrafine up to MMAD <2.1 µm (rather than just to MMAD 1–1.1 µm previously cited(3,5)) is consistent with the stage 5 cut-point of the Anderson cascade impactor. Moreover, this cut-point is intended to include available(2,4) (and potential future) products with MMAD in the 1.0–2.0 µm range showing high lung deposition. Thus, the terms “extrafine-particle dose” would denote the mass of particles <2.1 µm in size within the total emitted dose and “coarse-particle dose,” the mass of particles >5 µm in size within the total emitted dose. 
	In conclusion, while we acknowledge the variety of factors associated with lung deposition, the strong influence of particle size on the effectiveness of inhaled treatments for asthma and COPD is an important area of research and warrants a common language to denote aerosol particle size. We propose harmonizing the nomenclature with use of the terms extrafine and fine to denote the two common particle size categories of orally inhaled, therapeutic aerosols and coarse for aerosols with MMAD >5 µm. In addition, we encourage the routine reporting of particle size, together with measurement technique, in published studies as well as in prescribing information for orally inhaled therapeutic aerosols.  
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TABLE. PARTICLE SIZE NOMENCLATURE FOR ORALLY INHALED MEDICAL AEROSOLS—CURRENT AND PROPOSED
	Source and term
	Particle size

	ERS/ISAM Task Force(2)
	

	Fine-particle dose
	Dose of particles <5 µm

	Extrafine particle
	MMAD 0.7–1 µm (ciclesonide & HFA-BDP)

	Expert papers(3,5)
	

	Coarse particle
	>5 µm / >4.7 µm

	Fine particle
	<5 µm / <4.7 µm

	Extrafine particle
	<1 µm / <1.1 µm

	Our proposed nomenclature 
	For therapeutic aerosols from pMDIs and DPIs:

	Coarse particle
	MMAD >5 µm

	Fine particle
	MMAD 2.1–5 µm

	Extrafine particle
	[bookmark: _GoBack]MMAD <2.1 µm


DPI, dry powder inhaler; HFA-BDP, hydrofluoroalkane-beclomethasone dipropionate; MMAD, mass median aerodynamic diameter; pMDI, pressurized metered-dose inhaler.
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