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	Excipient
	Function
	Status

	Amino acids: leucine, glycine
	Improved aerosol efficiency/ Coating/ Buffering agent
	Endogenous substance but no data on lung toxicity [150,151] 
Proven in vitro safety in lung cell line [148] 
Approved by FDA for injectables
Approved DPI product: Exubera®

	Ammonium carbonate
	Blowing agent
	Promising excipient [84]

	Calcium Chloride
	Stabilizing agent
	Approved: TOBI® Podhaler

	Chitosan and by-products
	Controlled release
	Biocompatible and biodegradable [152, 153, 154, 155] 
Low or non-existent toxicity in vitro and in vivo [156,157, 158, 159, 160, 161, 162, 163] 
FDA GRAS*

	Citric acid
	Absorption enhancer
	FDA GRAS*
Promising excipient [164,165] Approved by FDA for injectables

	Dextran (neutral charge)
	Particle matrix/ Stabilizing agent
	Proven lung safety in animal studies [166, 167]
FDA GRAS*


	FDKP (fumaryl diketopiperazine) and FDKP salt
	Carrier/Particle matrix
	Afrezza® (MannKind Corporation) under clinical trials

	Fluoralkanes
	Blowing agent
	Approved: in PulmoSphereTM technology-TOBI® Podhaler

	Glucose
	Carrier
	Approved in Bronchodual® (ipratropium and fenoterol combination product)

	Glycerol behanate (Compritol®)
	Particle matrix
	Good biocompatibility and proven lung safety [168, 169] 

	Hyaluronic acid
	Controlled release
	FDA approved for injectables
Promising excipient and biocompatible [170, 171]

	Hydroxypropyl-β-Cyclodextrin
	Absorption enhancer/Stabilizing agent
	Promising results [54, 172, 173, 174] 
FDA approved for injectables

	Lactose
	Carrier/ Coating
	Approved (several products)

	Lipids: Phosphatidylcholine (PC)
Dipalmitoylphosphatidylcholine (DMPC)
Dipalmitoylphosphatidylcholine (DPPC)
Distearoylglycerophosphocholine (DSPC)
Cholesterol
Tristearin 
	Particle matrix /Coating/ Surfactant/ Absorption enhancer
	Approved in TOBI® PodhalerTM
Biocompatible and biodegradable [175, 176, 177] 
Proven lung safety [178] 

	Mannitol 
	Carrier/ Particle matrix/ Stabilizing agent
	Approved in Exubera® and Bronchitol®
FDA GRAS*

	Magnesium Stearate
	Protection from moisture
	Approved in SkyeProtect®, Seebri Breezhaler®, Foradil®, Certihaler®

	Linear and branched Polyethylene glycol (PEG)
	Stabilizing agent 
	Promising excipient [179, 180, 181, 182]
FDA approved for inhalation

	Perflubron
	Particle matrix
	Approved (TOBI® PodhalerTM)

	PLA, PGA, PLGA
	Particle matrix/ Stabilizing agent
	PLA FDA approved for injectables
Promising excipients [183, 184] 

	Polaxamer
	Surfactant / Particle matrix
	Good biocompatibility and proved lung safety [67,168, 169, 185] 

	Raffinose
	Particle matrix/ Stabilizing agent
	Promising excipient for peptide and protein delivery [84, 85 186, 187] 

	Sodium citrate 
	Buffering agent/Stabilising agent
	Approved: Exubera®
FDA GRAS*

	Sucrose
	Stabilizing agent
	Promising excipient for peptide and protein delivery [172, 188, 189] 
FDA GRAS*

	Sulfuric acid
	pH adjustment
	Approved in TOBI® PodhalerTM

	Trehalose
	Particle matrix/ Stabilizing agent
	Promising excipient for peptide and protein delivery [186, 190, 191, 192, 193] 


* FDA GRAS – FDA food substance generally recognised as safe.
