Table 1 Salmon calcitonin solutions composition intended for spray drying. t.s.c.–total solid solute concentration
	Sugar
	Peptide:sugar ratio (w/w)
	t.s.c. (%)
	Abbreviation

	d-(+)-raffinose pentahydrate
	5:95
	2.9
	sCT:R

	d-(+)-raffinose pentahydrate:hydroxypropyl-β-cyclodextrin
	5:57:38
	2.9
	sCT:R:HPβCD

	
	5:38:57
	
	

	d-(+)-trehalose dihydrate
	5:95
	1
	sCT:T

	d-(+)-trehalose dihydrate:hydroxypropyl-β-cyclodextrin
	5:67:28
	1
	sCT:T:HPβCD

	
	5:57:38
	
	

	
	5:38:57
	
	

	
	5:28:67
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Table 2 Particle size, specific surface area (SSA), true density (true den.), bulk density (bρ), tap density (tρ), calculated aerodynamic diameter (daer), glass transition temperature (Tg) and residual solvent content (RSC) by TGA and GC-FID of sCT: sugar composite systems. 
	
	sCT:R
5:95
	sCT:R:HPβCD
5:57:38
	sCT:R:HPβCD
5:38:57
	sCT:T
5:95
	sCT:T:HPβCD
5:67:28
	sCT:T:HPβCD
5:57:38
	sCT:T:HPβCD
5:38:57
	sCT:T:HPβCD
5:28:67

	d50 (µm)
	1.8±0.05
	1.7±0.01
	1.9±0.04
	1.8±0.01
	1.5±0.02
	1.6±0.00
	1.6±0.00
	1.6±0.00

	SSA (m2/g)
	55.34±0.15
	99.45±0.74
	102.84±0.06
	58.47±0.04
	91.37±1.17
	104.1±1.85
	103.53±1.88
	98.87±9.48

	True den. (g/cm3)
	1.54±0.00
	1.49±0.00
	1.48±0.00
	1.58±0.00
	1.50±0.00
	1.48±0.02
	1.45±0.00
	1.34±0.01

	bρ(g/cm3)
	0.22±0.00
	0.19±0.01
	0.20±0.00
	0.17±0.00
	0.20±0.01
	0.18±0.01
	0.16±0.01
	0.23±0.00

	tρ (g/cm3)
	0.37±0.01
	0.34±0.01
	0.33±0.01
	0.29±0.00
	0.34±0.01
	0.33±0.02
	0.29±0.01
	0.39±0.01

	daer (µm)
	2.2±0.02
	1.4±0.00
	1.6±0.00
	2.2±0.01
	1.9±0.00
	1.9±0.01
	1.9±0.00
	1.8±0.01

	Tg (°C)
	114.7±0.77
	144.5±0.44
	159.2±0.43
	120.3±1.43
	139.7±1.49
	142.5±0.15
	153.0±0.40
	182.7±2.76

	RSC by TGA
(% w/w)
	2.7±0.45
	3.3±0.33
	3.5±0.6
	3.4±0.6
	3.6±0.5
	5.0±0.4
	4.2±0.9
	4.9±0.1

	RSC by GC-FID
(% w/w)
	MeOH
	ND
	0.09±0.00
	0.16±0.02
	0.52±0.00
	0.73±0.01
	0.80±0.02
	0.99±0.01
	0.88±0.01

	
	BA
	0.48±0.03
	1.50±0.01
	1.72±0.05
	0.58±0.08
	1.93±0.01
	1.55±0.01
	1.82±0.06
	1.53±0.04

	Extrapolated
Water content (%)
	2.22
	1.71
	1.62
	2.3
	0.94
	2.65
	1.39
	2.49




Table 3. Salmon calcitonin (sCT) loading in powders by HPLC and Amide I region band area overlap with native sCT of freshly spray-dried sCT:raffinose and sCT:trehalose composite systems and after storage at 25°C/< 5% RH and 4°C/< 5% RH .
	
	Freshly Spray-dried
	Storage at 4°C/ 5% RH
	Storage at 25°C/ 5% RH
	sCT loading freshly of spray-dried powders % (w/w)
	sCT loading after 24 weeks storage at 4 °C/< 5 % RH (%, w/w)
	sCT loading after 24 weeks storage at 25 °C/< 5 % RH (%, w/w)
	sCT Bioactivity of spray-dried powders %
	sCT Bioactivity after 24 weeks storage

	
	
	Week 4
	Week 12
	Week 24
	Week 4
	Week 12
	Week 24
	
	
	
	
	4 °C/< 5 % RH
	25 °C/< 5 % RH

	sCT:R
	94
	84
	74
	76
	84
	85
	54
	5.2±0.03
	4.4±0.17
	3.0±0.00
	102±1.4
	97.9±19.7
	106.2±3.1

	sCT:R:HPβCD 5:57:38
	92
	71
	71
	55
	84
	56
	45
	4.8±0.03
	3.0±0.03
	2.40±.03
	107±5.4
	81.4±5.3
	76.8±9.6

	sCT:R:HPβCD 5:38:57
	71
	54
	53
	50
	54
	52
	51
	3.7±0.01
	2.8±0.01
	2.8±0.003
	112±17.5
	91.5±7.1
	70.8±10.8

	sCT:T
	70
	72
	74
	61
	79
	59
	50
	4.3±0.07
	3.2±0.01
	2.7±0.01
	86.5±2.8
	34.8±7.8
	31.7±2.2

	sCT:T:HPβCD 5:67:28
	69
	69
	65
	66
	73
	67
	54
	4.0±0.01
	3.6±0.03
	2.9±0.01
	91.6±34.1
	24.2±6.6
	59.1±17.1

	sCT:T:HPβCD 5:57:38
	74
	68
	68
	66
	73
	70
	67
	4.2±0.01
	3.6±0.02
	3.6±0.01
	71.0±13.7
	22.8±12.8
	51.7±13.7

	sCT:T:HPβCD 5:38:57
	87
	74
	74
	56
	74
	76
	57
	4.8±0.01
	3.0±0.09
	3.0±0.08
	69.8±2.6
	31.9±2.8
	41.2±1.2

	sCT:T:HPβCD 5:28:67
	80
	69
	58
	37
	79
	76
	51
	4.4±0.02
	2.0±0.011
	2.7±0.01
	90.7±28.4
	58.4±22.4
	56.8±13.1






Table 4 Recovered emitted dose, fine particle fraction (FPF), mass median aerodynamic diameter (MMAD) and geometric standard deviation (GSD) of in vitro aerosol deposition of spray dried composite systems.
	
	sCT:R
	sCT:R:HPβCD 5:57:38
	sCT:R:HPβCD 5:38:57
	sCT:T
	sCT:T:HPβCD 5:67:28
	sCT:T:HPβCD 5:57:38
	sCT:T:HPβCD 5:38:57
	sCT:T:HPβCD 5:28:67
	sCT:T:HPβCD 5:67:28

	% recovered emitted dose
	81.1±5.38
	91.5±1.87
	91.7±0.77
	48.5±9.04
	84.6±1.61
	87.5±1.88
	88.5±1.72
	85.3±4.02
	84.6±1.61

	FPF < 5 µm (%)
< 3 µm (%)
	62.8±8.21
50.5±6.84
	84.5±2.13
81.7±2.19
	82.1±4.96
74.4±3.99
	45.5±7.72
35.6±0.99
	76.3±1.89
69.5±1.54
	80.7±4.01
76.8±6.91
	80.5±2.22
75.2±2.52
	86.8±3.83
83.8±4.99
	76.3±1.89
69.5±1.54

	MMAD (mm)
	2.6±0.05
	2.1±0.08
	2.3±0.27
	4.7±0.21
	2.3±0.03
	2.3±0.28
	2.2±0.08
	1.9±0.18
	2.3±0.03

	GSD
	2.0±0.09
	2.0±0.02
	2.2±0.11
	2.8±0.19
	2.1±0.02
	2.0±0.09
	2.1±0.04
	1.94±0.04
	2.1±0.02











Table 5 Phamacokinetic parameters of sCT in rats after intratracheal delivery (mean ± SD, n=5).
	
	sCT solution iv
	sCT solution pulm
	sCT:R 5:95
	sCT:R:HPbCD 5:57:38
	sCT:T 5:95

	Dose (µg/kg)
	84±6.95
	94±12.3
	146±21.3
	124±9.9
	124±16.9

	AUC0∞ (µg.h/l)
	180.4±37.36
	22.4±4.70
	36.5±13.80
	39.5±4.29
	27.8±3.32

	Cmax (µg/l)
	
	15.8±5.06
	33.8±12.97
	42.5±8.73
	11.0±4.14

	tmax (h)
	
	0.07±0.05
	0.1±0.06
	0.1±0.06
	0.2±0.12

	Cl (l/h/kg)
	0.53±0.11
	
	
	
	

	Clpulm (l/h/kg)
	
	0.05±0.01
	0.05±0.01
	0.03±0.01
	0.05±0.01

	MRT (h)
	0.59±0.06
	2.0±0.73
	1.3±0.10
	1.3±0.18
	2.2±0.93

	MAT (h)
	
	1.2±0.97
	0.5±0.37
	0.6±0.45
	1.2±0.93

	t1/2β (h)
	0.6±0.11
	1.5±0.68
	0.8±0.07
	0.9±0.06
	0.6±0.48

	Fabs (%)
	
	11.3±3.01
	11.5±3.48
	14.9±2.01
	10.1±1.37

	Frel (%)
	
	
	104±31.5
	135±18.24
	74.9±25.91



