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TEMPOL Calibration Curve: A calibration curve obtained from 4-Hydroxy-TEMPO 

(TEMPOL) solutions of different concentrations; 12.5 mM, 25 mM, 50 mM, 75 mM, and 100 mM 

in GW55 were prepared. A droplet of 4.0±0.2 µL (by the means 2-10 µL pipette) of the sample 

was dropped into a synthetic quartz Dewar (Wilmad 150 mL, Suprasil Dewar Flask type WG-850-

B-Q) filled with liquid nitrogen, the Dewar was inserted into the EPR spectrometer (MS 5000) for 

EPR measurement. The double integral of the EPR spectrum was then plotted against the 

concentration of TEMPOL to get the calibration curve to calculate the concentration of UV-

irradiated samples prepared (Figure S1). The linear fit was used to estimate the radical 

concentration of all UV-irradiated samples prepared with this method. 

 

Figure S1. X-band ESR spectrometer calibration curve. The data were measured in reference samples containing 

known concentrations of TEMPOL. The double integral values of the ESR spectra are reported as a function of the 

radical concentration.  
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Solid-state DNP: 13C polarization buildup was measured in solid-state at optimal DNP conditions 

with microwave irradiated for at least three times the radical buildup time constant (Tb). Due to 

the limitations posed by the quality of sample glass, few selected samples were tested for DNP to 

check the efficiency of the KIC UV-radicals and the solid-state 13C polarization buildup for chosen 

samples. The corresponding solid-state 13C polarization build up curves are shown in Figure S2. 

 

Figure S2 13C polarization buildup in optimal DNP conditions (188.215 GHz irradiation frequency, 1 kHz modulation 

frequency, 35 MHz modulation amplitude) at 1.1±0.1 K and 6.7 T for UV-irradiated (1-13C)KIC samples (A) neat (1-

13C)KIC (black circles); (B) (1-13C)KIC:EtOH 80:20 (v/v) (green circles); (C)* (1-13C)KIC:glycerol 60:40 (v/v) (red 

circles). * Sample UV-irradiated for 200 s. 
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The numerical solid-state polarization data for the samples tested has been shown in Table S1. 

From left to right: the sample formulation, radical concentration, UV-irradiation time, maximum 

solid-state polarization, and polarization buildup time constant (Tb). The first two samples in Table 

S1 (neat sample and 80% (1-13C)KIC in EtOH) were not of good quality due to breakage of the 

sample glass on irradiation, as described before and that is one of the reason for low 13C 

polarization and longer build up times. It should be noted that although both of these samples have 

almost similar amount of radical concentration (Table S1), the buildup time constant for neat 

sample is significantly longer. The reason for this could be attributed to the radical distribution 

within the sample as dilution of the sample increases the penetration of UV-light, and radicals are 

not only generated on the surface. 

Sample 
Radical 

conc. (mM) 

Irradiation 

time (s) 

Maximum 13C 

polarization (%) 
Τb (s) 

Neat (1-13C)KIC 56.0±2.8 600 36.0±2.0 3439±192 

80:20 

(1-13C)KIC:EtOH 
54.0±3.0 300 39.0±2.0 2154±102 

60:40 

(1-13C)KIC:Glycerol 
52.0±2.5 400 63.0±3.5 1590±70 

60:40 

(1-13C)KIC:Glycerol 
35.0±2.0 200 38.0±2.0 3060±132 

 

Table S1 Sample composition, Radical concentration, sample UV-irradiation time, maximum solid state 13C 

polarization, and 13C polarization buildup time constant are reported for all DNP samples polarized at 6.7 T, 1.1±0.1 

K and 188.215 GHz with microwave frequency modulation with amplitude 35 MHz and 1 kHz.  

 

For the neat (1-13C)KIC sample, the longer buildup time relative to 80% (1-13C)KIC in EtOH 

seems to be due to the heterogeneity of radicals inside the sample bead, meaning the radicals are 

only being generated on the surface of the sample bead in case of neat sample. Similarly, for 80% 
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(1-13C)KIC in EtOH, a 39% of 13C polarization was obtained with a buildup time of 2154±102 s. 

The effect of sample glass quality could be clearly observed for the sample prepared in glycerol. 

The optimized sample containing 60% (1-13C)KIC in glycerol afforded the best polarization 

enhancement. To check if the radical concentration is optimum for DNP, a 60% (1-13C)KIC in 

glycerol sample was prepared and irradiated for 200 s generating 35.0±2.0 mM of radical. 

Decreasing the radical concentration caused the polarization to reduce from 63% to 38% and the 

buildup time constant increased by a factor of almost two (Table S1; entry 4). 

 


