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RDkit descriptors: 
Molecular weight (Molwt), Topological polar surface area (TPSA), LogP (MolLogP), Number of hydrogen bond acceptors (NumHAcceptors), Number of heavy atoms (HeavyAtomCount), Number of Nitrogens and Oxygens (NOCount), Number of amines and hydroxyl groups (NHOHCount), number of aliphatic heterocycles (NumAliphaticHeterocycles), number of aliphatic rings (NumAliphaticRings), number of aromatic carbocycles (NumAromaticCarbocycles), number of aromatic heterocycles (NumAromaticHeterocycles), number of aromatic rings (NumAromaticRings), Number of hydrogen bond donors (NumHDonors), Number of Heteroatoms (NumHeteroatoms), Number of Rotatable Bonds (NumRotatableBonds), number of saturated carbocycles (NumSaturatedCarbocycles), number of saturated heterocycles (NumSaturatedHeterocycles), number of saturated rings (NumSaturatedRings), number of rings (RingCount), molecular refractivity (MolMR).


Table S1. Average pH of the media at the end of solubility test 
	Compound
	Mucus
	BES
	FeSSCoF
	FeSSCoF buffer

	Apixaban
	6.98 ± 0.00
	7.13 ± 0.02
	6.00 ± 0.00
	6.02 ± 0.00

	Budesonide
	6.99 ± 0.05
	7.11 ± 0.01
	6.13 ± 0.01
	6.15 ± 0.00

	Febuxostat
	5.81 ± 0.01
	6.55 ± 0.02
	6.09 ± 0.01
	6.11 ± 0.00

	Felodipine
	7.00 ± 0.08
	7.12 ± 0.01
	6.10 ± 0.03
	6.10 ± 0.01

	Fenofibrate
	7.01 ± 0.03
	7.02 ± 0.02
	6.03 ± 0.01
	6.00 ± 0.02

	Fexofenadine
	7.02 ± 0.09
	7.09 ± 0.00
	6.05 ± 0.01
	6.07 ± 0.00

	Furosemide
	6.08 ± 0.03
	6.18 ± 0.01
	5.92 ± 0.01
	5.95 ± 0.01

	Hydrochlorothiazide
	6.94 ± 0.03
	7.06 ± 0.00
	6.04 ± 0.00
	6.05 ± 0.00

	Hydrocortisone
	6.98 ± 0.16
	6.96 ± 0.01
	6.23 ± 0.01
	6.20 ± 0.03

	Ketoprofen
	5.71 ± 0.11
	5.09 ± 0.02
	5.32 ± 0.00
	5.28 ± 0.00

	Oxprenolol
	8.99 ± 0.03
	9.83 ± 0.06
	8.80 ± 0.03
	8.79 ± 0.13

	Prednisolone
	6.93 ± 0.12
	6.98 ± 0.02
	6.24 ± 0.00
	6.21 ± 0.04

	Sulfasalazine
	6.62 ± 0.56
	6.45 ± 0.05
	6.08 ± 0.03
	6.05 ± 0.02

	Theophylline
	6.96 ± 0.04
	6.98 ± 0.06
	6.07 ± 0.02
	6.06 ± 0.03

	Ticagrelor
	6.99 ± 0.01
	7.27 ± 0.05
	6.07 ± 0.00
	6.10 ± 0.01















Table S2. Amount of drug added for solubility experiments to 2 mL of the media
	Compound
	Mucus (mg)
	BES (mg)
	FeSSCoF (mg)
	FeSSCoF buffer (mg)

	Apixaban
	2.2 ± 0.2
	2.5 ± 0.5
	2.5 ± 0.3
	2.4 ± 0.2

	Budesonide
	6.8 ± 0.7
	7.5 ± 0.6
	5.1 ± 1.0
	5.1 ± 0.5

	Febuxostat
	12.9 ± 1.6
	12.9 ± 0.9
	11.2 ± 1.4
	10.7 ± 0.7

	Felodipine
	4.3 ± 0.9
	3.7 ± 0.3
	4.4 ± 0.4
	3.9 ± 0.4

	Fenofibrate
	2.0 ± 0.3
	2.0 ± 0.4
	2.3 ± 0.3
	2.4 ± 0.8

	Fexofenadine
	10.4 ± 0.6
	9.7 ± 0.4
	11.0 ± 1.2
	9.7 ± 1.1

	Furosemide
	23.8 ± 1.2
	24.5 ± 3.5
	25.7 ± 1.3
	28.6 ± 2.1

	Hydrochlorothiazide
	19.0 ± 1.1
	19.7 ± 1.6
	18.7 ± 0.6
	19.6 ± 1.6

	Hydrocortisone
	7.8 ± 1.2
	6.6 ± 1.3
	7.0 ± 0.6
	6.2 ± 1.0

	Ketoprofen
	18.4 ± 0.5
	20.3 ± 0.6
	19.5 ± 1.0
	18.8 ± 1.1

	Oxprenolol
	27.6 ± 2.5
	27.8 ± 3.0
	30.8 ± 2.3
	26.5 ± 1.7

	Prednisolone
	7.6 ± 1.0
	7.3 ± 2.3
	5.4 ± 1.1
	5.6 ± 1.0

	Sulfasalazine
	16.3 ± 0.2
	13.6 ± 2.0
	15.4 ± 0.9
	15.4 ± 1.5

	Theophylline
	42.0 ± 2.5
	43.0 ± 2.3
	41.2 ± 1.8
	41.7 ± 2.6

	Ticagrelor
	2.3 ± 0.1
	2.3 ± 0.3
	2.4 ± 1.0
	3.0± 0.6






Table S3. Molecular descriptors of selected compounds 
	Descriptors
	Apixaban
	Hydrochlorothiazide
	oxprenolol
	Theophylline
	Ticagrelor

	MolWt
	459.5
	297.7
	265.4
	180.2
	522.6

	TPSA
	110.76
	118.36
	50.72
	72.68
	138.44

	MolLogP
	2.70
	-0.35
	1.99
	-1.04
	2.01

	NumHAcceptors
	6
	5
	4
	5
	11

	HeavyAtomCount
	34
	17
	19
	13
	36

	NHOHCount
	2
	4
	2
	1
	4

	NOCount
	9
	7
	4
	6
	10

	NumAliphaticCarbocycles
	0
	0
	0
	0
	2

	NumAliphaticHeterocycles
	2
	1
	0
	0
	0

	NumAliphaticRings
	2
	1
	0
	0
	2

	NumAromaticCarbocycles
	2
	1
	1
	0
	1

	NumAromaticHeterocycles
	1
	0
	0
	2
	2

	NumAromaticRings
	3
	1
	1
	2
	3

	NumHDonors
	1
	3
	2
	1
	4

	NumHeteroatoms
	9
	10
	4
	6
	13

	NumRotatableBonds
	5
	1
	9
	0
	10

	NumSaturatedCarbocycles
	0
	0
	0
	0
	2

	NumSaturatedHeterocycles
	1
	0
	0
	0
	0

	NumSaturatedRings
	1
	0
	0
	0
	2

	RingCount
	5
	2
	1
	2
	5

	MolMR
	126.66
	61.64
	76.77
	46.58
	127.75






Table S3. Molecular descriptors of selected compounds (continuous)
	Descriptors
	Febuxostat
	Fexofenadine
	Furosemide
	Ketoprofen
	Sulfasalazine

	MolWt
	316.4
	501.7
	330.7
	254.3
	398.4

	TPSA
	83.21
	81
	122.63
	54.37
	141.31

	MolLogP
	3.72
	5.51
	1.89
	3.11
	3.70

	NumHAcceptors
	5
	4
	5
	2
	7

	HeavyAtomCount
	22
	37
	21
	19
	28

	NHOHCount
	1
	3
	4
	1
	3

	NOCount
	5
	5
	7
	3
	9

	NumAliphaticCarbocycles
	0
	0
	0
	0
	0

	NumAliphaticHeterocycles
	0
	1
	0
	0
	0

	NumAliphaticRings
	0
	1
	0
	0
	0

	NumAromaticCarbocycles
	1
	3
	1
	2
	2

	NumAromaticHeterocycles
	1
	0
	1
	0
	1

	NumAromaticRings
	2
	3
	2
	2
	3

	NumHDonors
	1
	3
	3
	1
	3

	NumHeteroatoms
	6
	5
	9
	3
	10

	NumRotatableBonds
	5
	10
	5
	4
	6

	NumSaturatedCarbocycles
	0
	0
	0
	0
	0

	NumSaturatedHeterocycles
	0
	1
	0
	0
	0

	NumSaturatedRings
	0
	1
	0
	0
	0

	RingCount
	2
	4
	2
	2
	3

	MolMR
	84.29
	146.34
	75.82
	72.37
	100.73







Table S3. Molecular descriptors of selected compounds (continuous)
	Descriptors
	Budesonide
	Felodipine
	Fenofibrate
	Hydrocortisone
	Prednisolone

	MolWt
	430.5
	384.3
	360.8
	362.5
	360.5

	TPSA
	93.06
	64.63
	52.6
	94.83
	94.83

	MolLogP
	2.72
	3.96
	4.68
	1.78
	1.56

	NumHAcceptors
	6
	5
	4
	5
	5

	HeavyAtomCount
	31
	25
	25
	26
	26

	NHOHCount
	2
	1
	0
	3
	3

	NOCount
	6
	5
	4
	5
	5

	NumAliphaticCarbocycles
	4
	0
	0
	4
	4

	NumAliphaticHeterocycles
	1
	1
	0
	0
	0

	NumAliphaticRings
	5
	1
	0
	4
	4

	NumAromaticCarbocycles
	0
	1
	2
	0
	0

	NumAromaticHeterocycles
	0
	0
	0
	0
	0

	NumAromaticRings
	0
	1
	2
	0
	0

	NumHDonors
	2
	1
	0
	3
	3

	NumHeteroatoms
	6
	7
	5
	5
	5

	NumRotatableBonds
	4
	4
	6
	2
	2

	NumSaturatedCarbocycles
	3
	0
	0
	3
	3

	NumSaturatedHeterocycles
	1
	0
	0
	0
	0

	NumSaturatedRings
	4
	0
	0
	3
	3

	RingCount
	5
	2
	2
	4
	4

	MolMR
	112.87
	96.39
	97.26
	95.14
	95.05



