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Raman shifts (cm-1) Biological assignment 

1651 Amide I[1] 

1623 Tryptophan[2] 

1611 Tyrosine[3] 

1579 Pyrimidine ring[4] 

1488 Guanine (N7)[5] 

1448 Collagen[6] 

1379 CH3[4] 

1342 Guanine[7] 

1330 DNA and phospholipids[8, 9] 

1321 Amide III (α-helix)[10] 

1309 CH3/CH2 twisting[11] 

1114 NH3[12] 

1043 Proline[13] 

1004 Phenylalanine[11] 

972 C-C backbone[13] 

923 C-C backbone[13] 

879 Tryptophan, Hydroxyproline[11] 

857 Tyrosine, hydroxyproline[11, 14] 

856 Proline, hydroxyproline[11] 

815 Proline, hydroxyproline[11] 

786 5-Methylcytosine[15, 16] 

725 Adenine[17] 

 
Supplementary Table 1: Biological assignments of relevant Raman peaks.  
 



 

 

Supplementary figure 1. Implantable pouches and scheme of study design. (A) Fabricated sheets, 
PVDF and TPU-chronoflex with 50 µm thickness and 2 µm pore size, generated by laser-welding 
method. (B) Diabetes was induced by utilizing STZ 14 days before implantation. PVDF and TPU-
chronoflex pouches were implanted subcutaneously at the back of the diabetic rats over 15 days. 
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Supplementary figure 2. Depiction of capsular thickness measurement from three regions of 
fibrotic capsule at the upper layer of the implant and 3 sections from the bottom. scale bar equals 
1 mm. 

 

 

 

Supplementary figure 3. Second harmonic generation (SHG) signals of Collagens in PVDF and 
TPU-chronoflex groups. Red asterisk: implant side. Scale bars = 20 μm.  

 

 
Supplementary figure 4. Ratio Quantification of Col I, Col III and αSMA in the fibrotic capsule. 
(A) IF imaging (B) Raman imaging. N=3, t test, p* ≤ 0.05. 

 



 
Supplementary Figure 5. Multivariate analysis discriminates Col I composition in PVDF and TPU-
chronoflex samples. (A) Average PC-score values of Col I spectra indicate significant difference of 
fibrotic tissues between two implants in PC-2. n=3, p*< 0.05. (B) PC-2 vs PC-3 scores plot shows a 
separation in fibrotic capsule Col I features between PVDF and TPU-chronoflex. (C) PC-2 loadings 
identifies relevant spectral changes in Col I spectra.  
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