NMR relaxometry probes solvent-polarity-dependent molecular interactions in stimuli-responsive lyogels
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Table S1. List of used chemicals.
	Chemical
	Purity
	Supplier

	N‑isopropylacrylamide (NIPAM)
	> 98%
	abcr

	N,N′‑methylenebis(acrylamide) (MBA)
	> 99%
	Sigma‑Aldrich

	Ammonium persulfate
	> 98%
	Sigma‑Aldrich

	Sodium metabisulfite
	> 97%
	Honeywell Fluka

	Butyl acetate
	≥ 99.5%
	Supelco

	Ethanol
	≥ 99.9%
	Chemsolute



Table S2. Chemical structures of pNIPAM building blocks and organic solvents.
	Component
	Chemical structure

	Monomer 
(N‑(propan‑2‑yl)prop‑2‑enamide)
	[image: ]

	Ethanol
	[image: ]

	Butyl acetate
	[image: ]

	
	


 



Table S3. IDACs, hydrogen bond interaction energies, and Van der Waals interaction energies of NIPAM monomer in organic solvents at infinite dilution1.
	Organic Solvent
	IDACs
	Hydrogen bond interaction energies [kJ/mol]
	Van der Waals interaction energies [kJ/mol]

	Ethanol
	0.026
	-9.910
	-81.186

	Butyl acetate
	0.813
	-1.369
	-83.003



Table S4. Degree of swelling (Dos) of pNIPAM in ethanol and butyl acetate at equilibrium.
	Crosslinker concentration [g/g]
	Ethanol2 -
Dos [-]
	Butyl acetate -
Dos [-]

	0.007
	28.256 ± 2.076
	3.032 ± 0.207

	0.014
	23.624 ± 5.059
	2.308 ± 0.022

	0.020
	18.891 ± 1.955
	2.106 ± 0.022

	0.035
	14.150 ± 1.003
	1.943 ± 0.020

	0.050
	13.352 ± 2.591
	1.959 ± 0.056



Table S5. Sample weight of pNIPAM in ethanol at equilibrium, as loaded onto the sample holder for NMR measurements.
	Crosslinker concentration [g/g]
	Batch 1 -
weight [mg]
	Batch 2 -
weight [mg]
	Batch 3 -
weight [mg]

	0.007
	21 ± 1
	14 ± 1
	26 ± 1

	0.014
	21 ± 1
	25 ± 1
	20 ± 1

	0.020
	20 ± 1
	17 ± 1
	22 ± 1

	0.035
	17 ± 1
	23 ± 1
	17 ± 1

	0.050
	18 ± 1
	15 ± 1
	28 ± 1


Table S6. Sample weight of pNIPAM in butyl acetate at equilibrium, as loaded onto the sample holder for NMR measurements.
	Crosslinker concentration [g/g]
	Batch 1 -
weight [mg]
	Batch 2 -
weight [mg]
	Batch 3 -
weight [mg]

	0.007
	20 ± 1
	21 ± 1
	23 ± 1

	0.014
	18 ± 1
	19 ± 1
	17 ± 1

	0.020
	17 ± 1
	19 ± 1
	17 ± 1

	0.035
	22 ± 1
	25 ± 1
	16 ± 1

	0.050
	15 ± 1
	19 ± 1
	17 ± 1




















Table S7. T2 relaxation times and amplitude-normalized signal intensity of pNIPAM in ethanol at equilibrium.
	Crosslinker concentration [g/g]
	Fraction
	Ethanol -
T2 [s]
	Ethanol -
Amplitude-normalized [-]

	0.007
	Bound solvent
	0.029 ± 0.002
	0.009 ± 0.002

	
	Restricted solvent
	0.138 ± 0.021
	0.013 ± 0.003

	
	Free solvent
	1.937 ± 0.112
	1.000 ± 0.000

	0.014
	Bound solvent
	0.032 ± 0.008
	0.010 ± 0.004

	
	Restricted solvent
	0.146 ± 0.082
	0.014 ± 0.010

	
	Free solvent
	1.873 ± 0.000
	1.000 ± 0.000

	0.020
	Bound solvent
	0.036 ± 0.002
	0.015 ± 0.001

	
	Restricted solvent
	0.172 ± 0.010
	0.013 ± 0.002

	
	Free solvent
	1.698 ± 0.000
	1.000 ± 0.000

	0.035
	Bound solvent
	0.035 ± 0.002
	0.017 ± 0.004

	
	Restricted solvent
	0.192 ± 0.041
	0.020 ± 0.011

	
	Free solvent
	1.645 ± 0.092
	1.000 ± 0.000

	0.050
	Bound solvent
	0.032 ± 0.002
	0.016 ± 0.001

	
	Restricted solvent
	0.184 ± 0.011
	0.014 ± 0.000

	
	Free solvent
	1.539 ± 0.000
	1.000 ± 0.000







Table S8. T1/T2 ratios of pNIPAM in ethanol at equilibrium.
	Crosslinker concentration [g/g]
	Fraction
	Ethanol -
T1/T2 [-]

	0.007
	Bound solvent
	31.172 ± 6.604

	
	Restricted solvent
	9.415 ± 3.147

	
	Free solvent
	0.958 ± 0.073

	0.014
	Bound solvent
	33.824 ± 4.565

	
	Restricted solvent
	11.678 ± 3.129

	
	Free solvent
	0.874 ± 0.000

	0.020
	Bound solvent
	38.718 ± 5.227

	
	Restricted solvent
	11.949 ± 0.953

	
	Free solvent
	0.916 ± 0.073

	0.035
	Bound solvent
	42.197 ± 3.216

	
	Restricted solvent
	12.057 ± 6.720

	
	Free solvent
	0.958 ± 0.073

	0.050
	Bound solvent
	48.301 ± 3.678

	
	Restricted solvent
	12.858 ± 3.602

	
	Free solvent
	0.958 ± 0.073









Table S9. Self-diffusion coefficient (D) of pNIPAM in ethanol at equilibrium.
	Crosslinker concentration [g/g]
	Ethanol -
D [10-9 m2/s]

	0.007
	0.947 ± 0.036

	0.014
	0.925 ± 0.005

	0.020
	0.855 ± 0.024

	0.035
	0.815 ± 0.016

	0.050
	0.797 ± 0.004



Table S10. T2 relaxation times and amplitude-normalized signal intensity of pNIPAM in butyl acetate at equilibrium.
	Crosslinker concentration [g/g]
	Fraction
	Butyl acetate -
T2 [s]
	Butyl acetate -
Amplitude-normalized [-]

	0.007
	Bound solvent
	0.052 ± 0.007
	0.058 ± 0.042

	
	Restricted solvent
	0.334 ± 0.049
	1.000 ± 0.000

	0.014
	Bound solvent
	0.027 ± 0.006
	0.073 ± 0.038

	
	Restricted solvent
	0.192 ± 0.046
	1.000 ± 0.000

	0.020
	Bound solvent
	0.009 ± 0.005
	0.029 ± 0.016

	
	Restricted solvent
	0.100 ± 0.018
	1.000 ± 0.000

	0.035
	Bound solvent
	0.006 ± 0.000
	0.035 ± 0.011

	
	Restricted solvent
	0.059 ± 0.011
	1.000 ± 0.000

	0.050
	Bound solvent
	0.006 ± 0.000
	0.036 ± 0.005

	
	Restricted solvent
	0.058 ± 0.004
	1.000 ± 0.000






Table S11. T1/T2 ratios of pNIPAM in butyl acetate at equilibrium.
	Crosslinker concentration [g/g]
	Fraction
	Butyl acetate -
T1/T2 [-]

	0.007
	Bound solvent
	21.066 ± 4.386

	
	Restricted solvent
	2.977 ± 0.303

	0.014
	Bound solvent
	26.952 ± 8.564

	
	Restricted solvent
	4.283 ± 1.158

	0.020
	Bound solvent
	34.902 ± 3.356

	
	Restricted solvent
	6.266 ± 0.603

	0.035
	Bound solvent
	55.695 ± 10.351

	
	Restricted solvent
	10.489 ± 1.009

	0.050
	Bound solvent
	69.418 ± 6.709

	
	Restricted solvent
	11.072 ± 0.000



Table S12. Self-diffusion coefficient (D) of pNIPAM in butyl acetate at equilibrium.
	Crosslinker concentration [g/g]
	Butyl acetate -
D [10-9 m2/s]

	0.007
	0.577 ± 0.078

	0.014
	0.404 ± 0.070

	0.020
	0.326 ± 0.029

	0.035
	0.243 ± 0.043

	0.050
	0.290 ± 0.018





Table S13. Solvent exchange rates (kex) between free and bound solvent of pNIPAM in ethanol at equilibrium.
	Crosslinker concentration [g/g]
	Ethanol -
kex [1/s]

	0.007
	34.582 ± 1.826

	0.014
	31.825 ± 6.278

	0.020
	28.581 ± 1.477

	0.035
	29.530 ± 1.607

	0.050
	31.530 ± 1.631



Table S14. Solvent exchange rates (kex) between restricted and bound solvent of pNIPAM in butyl acetate at equilibrium.
	Crosslinker concentration [g/g]
	Butyl acetate -
kex [1/s]

	0.007
	22.269 ± 2.660

	0.014
	41.895 ± 7.485

	0.020
	117.329 ± 39.773

	0.035
	189.356 ± 14.206

	0.050
	189.527 ± 12.640








Table S15. Standard Gibbs energy of binding (ΔBG°) between free and bound solvent of pNIPAM in ethanol at equilibrium.
	Crosslinker concentration [g/g]
	Ethanol -
ΔBG° [kJ/mol]

	0.007
	11.079 ± 0.417

	0.014
	10.396 ± 0.895

	0.020
	9.990 ± 0.196

	0.035
	9.433 ± 0.526

	0.050
	9.903 ± 0.179



Table S16. Standard Gibbs energy of binding (ΔBG°) between restricted and bound solvent of pNIPAM in butyl acetate at equilibrium.
	Crosslinker concentration [g/g]
	Butyl acetate -
ΔBG° [kJ/mol]

	0.007
	6.935 ± 1.322

	0.014
	6.369 ± 1.009

	0.020
	8.602 ± 1.080

	0.035
	8.180 ± 0.682

	0.050
	8.093 ± 0.338












Figure S1. NMR glass sample holder CAD design.
[image: ]
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