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Figure S1. As prepared samples. 

Table S1. DSC main data for the tBA, PEGDMA and PEGMEMA. Tm, Tm2 melting temperature, Lf 
and Lf,2 latent heat of fusion (first and second run, respectively), Tev starting and Tev peak starting and 
peak of evaporation, and hev relative specific evaporation heat. 

 tBA PEGDMA PEGMEMA 
Tm (°C)  3.5 35.8 
Lf (W/g)  52.5 131.3 

Tev starting (°C) 24.1 33.9  
Tev peak (°C) 91.7 70.1  
hev (W/g) 106.8 18.8  
Tm,2 (°C)  6.6 35.8 
Lf,2 (W/g)  10.3 131.3 
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Figure S2. DSC diagrams of 721, 712, 631, 541and 532. For beOer clarity light orange solid arrows 
indicate first heating, blue are used for cooling and dark orange dashed ones for second heating 
scan. 
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Figure S3. Superposition of 13C CPMAS spectra of sample 721 both fresh and after 5 months of stor-
age at uncontrolled T and RH% of the laboratory. It is representative of all the samples. 

Details on the molecular structure organization of photo-polymerized hydrogels 
As stated in par. 3.4 the tBA polymerization produces a complex resonance in the 50-

30 ppm region, since all the functional groups created after the polymerization give rise 
to a specific resonance. This region could be separated into five resonances (as reported in 
Figure 4) and, for the sake of understanding, Scheme 1 is provided in the main text for the 
purpose of identifying the signals discussed, but should not be considered a representa-
tion of the actual structure of the hydrogel, which cannot be drawn with the acquired 
results. 

In Figure S4 the five peaks are identified by capital leVers: the components at 48, 41, 
39 and 35 ppm are respectively assigned to quaternary carbons (A), main chain methine 
(C), methylenes adjacent to branch (D), and main chain CH2 sites (E), respectively. Sites D 
and E take into account also the formed CH2 groups of PEGMEMA and PEGDMA, and 
their quaternary carbon (2’/b’) is also detectable at 45 ppm (site B).  

Figure S4 shows two examples.  The assignment has been made by comparison of all 
the spectra, and according to the literature [48,50]. For an accurate definition of these 
chemical shifts, the values were further compared with high resolution 13C NMR and re-
lated DEPT spectra acquired on samples mildly swollen in THF (2-3 drops added to the 
rotor filled with the hydrogel).  

  

 

Figure S4. Profile fiOing of the 55-20 ppm region for the sample 622 and 811 after polymerization; 
peak V of the tBA at 28 ppm has been also used for optimizing the fiOing. The assignments are 
presented in the table on the right. 

The degree of branching with the related error have been calculated as indicated in 
Castrignolles and Barrenetxe [48,50]. This approach takes into account that the maximum 
degree of branching could be theoretically obtained if all the CH of tBA (i.e peak II’) are 
converted into quaternary carbons, since the polymerization results complete in all the 
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cases. Equation S1 results the most reliable among those proposed in Castrignolles [48], 
although all of them give similar results in the present case. 

DB% = 𝐴 ∗ 100 (𝐴 + 𝐶 + 𝐷 + 𝐸)⁄                
(S1) 

SD%= !""
#$%

∗ √[𝐷𝑓&'(
) ∗ 𝐴) +𝐷𝑓*

) ∗ (𝐶 + 𝐷 + 𝐸))] [𝐷𝑓*
) ∗ (2𝐴 + 𝐶 + 𝐷 + 𝐸1 ))]          

(S2) 
The DB% is calculated taking into account the area of A, C, D, E peaks (Figure S4). 

Relative standard deviations, calculated by Equation S2, consider the parameters DfA and 
DfCDE that are the widths of the spectral integration range for A, C, D, E signals. The signal-
to-noise ratio was calculated using the SNR calculation script was calculated with Top-
spin3.2 routine on a 10 ppm wide noise region. The calculated values are reported in Table 
S2 and shown in Figure S4. 

Table S2. Sample labels, linewidth of the C=O resonance and branching degree (eq. S1 and S2). 

1 2 3 
Sample label C=O  LW, Hz DB% ± 1.0 

811 304 3.3 
721 380 4.8 
631 584 17.3 
541 657 16.1 
712 483 11.5 
622 660 19.3 
532 537 14.7 
442 418 4.5 
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Figure S5. 13C variable contact time NMR Magnetization curves of the resonances at 173 (a) and 40 
ppm (b) for all the samples. 


