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Figure S1. Picture of the extrusion-based bioprinter used in this study. Insert: printer head made of a 5 mL disposable 
syringe and a needle through which the biomaterial formulations are extruded on the deposition stage. 

 
Figure S2. Representative picture of GELPect3 composition in DPBS and ultrapure water. The acidic pH (~3) of gelatin-
pectin aqueous slurries resulted in a strong electrostatic attraction between gelatin and pectin, which may have caused the 
formation of large insoluble gelatin-pectin complexes. The large size of these aggregates made their dispersion unsustain-
able, and therefore they tend to precipitate overtime. 



 
Figure S3. ATR-IR spectra of uncrosslinked pectin (Pect), gelatin (GEL), GELPect1, GELPect2 and GELPect3 (A), and of 
raw GPTMS, crosslinked pectin (PectG), gelatin (GELG), GELPect1G, GELPect2G and GELPect3G (B). 

As shown in Figure S3.A, the ATR-IR spectrum of pectin displays the characteristic peaks at 2930 cm-1, 1730 cm-1 
and 1610 cm-1 due to -CH2 and -CH3 stretching vibrations (2930 cm-1), the stretching vibrations of the methyl ester groups 
(-COOCH3) and the undissociated carboxyl acid groups (-COOH) (1730 cm-1), and to the asymmetric stretching vibra-
tion of the carbonyl group of the carboxylate ion (-COO-) (1610 cm-1)[1]. The ATR-IR spectrum of gelatin showed a broad 
band at 3272 cm-1 corresponding to the stretching vibrations of -OH and -NH groups, and peaks at 2932 cm-1 and 2878 
cm-1 due to CH2 symmetrical and asymmetrical stretch. Furthermore, it showed the characteristic peaks at 1630 cm-1 

(amide I, C=O stretching), 1530 cm-1 (amide II, N-H bending) and 1230 cm-1 (amide III, C-N stretching) [2]. In the ATR-
IR spectra of GELPect films the carbonyl peak at 1730 cm-1 appeared with increasing pectin contents. The presence of a 
gelatin-pectin complex formation should be detected within the region 1600- 1530 [3,4], however, the increased content 
of -COO- pectin groups produces a peak in this region and therefore gelatin-pectin complexation could not be deline-
ated. 

As shown in Figure S2.B, in the ATR-IR spectra of GPTMS the peaks at 2940 cm-1 and 2839 cm-1 were attributed to 
-CH2 and -CH3 symmetric and asymmetric stretch, respectively; and a peak at 1076 cm-1 corresponding to the epoxy 
group. [5] The formation of GPTMS-based crosslinks in GELPectG, PectG and GELG films is evident from the appear-
ance of Si-O-Si (~ 1100-940 cm-1) band and Si-OH (~ 913 cm-1) peak [6]. This confirmed the successful crosslinking of 
gelatin-pectin by GPTMS. 

 
Figure S4. Images of top (A.1) and lateral views (A.2) of GELPect3G woodpile structures with 7 layers (left side structure 
in each image), 12 layers (middle structure in each image) and 18 layers (right side in each image) (scale bar = 5 mm). 



 
Figure S5. Optical microscopy images with top view of GELPect2G (A.1 - A.3) and GELPect3G (B.1 - B.3 woodpile structures after 
bioprinting (A.1, B.1), after freeze-drying (A.2, B.2) and after rehydration (A.3, B.3) (Scale bars = 500 µm). 

 
Figure S6. Top view and lateral view of 3D woodpile structures (15 × 15 × 3 mm3) made of GEL, GELPect1, GELPect2 and 
GELPect3 slurries (no GPTMS) after bioprinting and freeze drying (Scale bar = 7.5 mm). 
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