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 Figure S1. ATR-FTIR-spectra of dried IC composed of:  CHI-[AuCl4] (a); CHI-[PtBr4] (b); 

CHI-[PdCl4] (c), CHI (d). 

 



Table S2 Stability test of the ionic cryogel containing 2mM of gold complex prepared for 18h 

(IC2(18h)) was performed under dark conditions. The final concentrations of H[AuCl4] and 

chitosan were kept constant. 

sample pH NaCl, Mol/L Stability of gel in the solution at room temperature  

 

 

 

 

IC2(18h) 

 

 

 

 

 

1 - rapid dissolution 

3.7 0.1 Self-supported 3-D structure over 24 h 

3.7 0.2 dissolution for 24h 

3.7 0.8 dissolution for 3h 

4 - stable 

4 0.2 stable 

4 0.8 stable 

4 1.0 rapid dissolution 

5.5 0.2 stable 

5.5 0.8 stable 

 

 

 

 

Table S3. Evaluation of complex formation yield of CHI-[AuCl4]
- 
 under cryocondition. All 

ICs were kept in semi-frozen state at -12 ºC for 48h. 

[ [AuCl4]
-
] , mMol/L preparation conditions of IC yield of complex formation, % 

4 2% HAc 98.95  

2 2% HAc 98.93 

1 2% HAc 98.93 

2 2% HAc and 0.1M NaCl 92.5 

2 2% HAc and 0.25M NaCl 87.84 

 

 



Table S4. Evaluation of swelling degree of ICs CHI-[AuCl4] in the water under dark 

conditions at room temperature.  

τ, h S, % IC1(48h) S, % IC2(48h) S, % IC4(48h) 

0 92.7 ± 1.61 97.86 ± 0.57 92.6 ±1.7 

0.08 115.5 ± 8.1 117.2 ± 11.2 107.9 ± 10.0 

2.75 119.4 ± 5.6 120.8 ± 2.93 111.5 ± 9.87 

9 125.5 ± 7.5 121.3 ± 13.2 121.9 ± 9.63 

22.5 142.6 ± 3.6 124.4 ± 9.1 119.86 ± 12.4 

48 140.7 ± 4.4 127.9 ± 10.7 120.8 ± 8.8 

56.5 142.4 ± 5.9 130.1 ± 6.7 127.5 ± 7.5 

74 162.12 ± 0.012 142.9 ± 4.0 130.0 ± 6.0 

95 162.95 ± 8.3 153.8 ± 6.0 135.7 ± 11.9 



Experimental part. 

p-dimethylaminobenzaldehyde 99% (DABA) was purchased from Fluka and p-

dimethylaminobenzoic acid 99% (DABH) was obtained from Sigma-Aldrich. 

 

Catalytic activity of macroporous hydrogel AuNPs-CHI-GA 

The suspension of AuNPs in presence of dissolved oxygen and at mild condition catalyzes the 

oxidation of DABA to DABH.
1
  

The macroporous hydrogel AuNPs-CHI-GA was placed in a column, blocked by flow 

adapters. The flow rate 0.5 mL/min was maintained constant by the use of a peristaltic pump. 

Investigation of catalytic activity of immobilized AuNPs-CHI-GA was carried out at room 

temperature (22 ºC). The 0.005 M stock solution of DABA in 50 mM acetate buffer at pH 4.5 

was prepared through dilution of 0.1 M methanol solution of DABA in acetate buffer. 15 mL 

of 0.04 mM DABA solution was continuously recirculation through the macroporous 

hydrogels (volume 0.5 mL containing 10
-6 

M AuNPs). The solution of DABA was constantly 

stirred at 300 rpm during the reaction. The vial (20mm in diameter) with of the solution of 

DABA was in direct contact with air, which allows the assumption that the concentration of 

dissolved oxygen in the reaction mixture during the experiment was constant. Samples for 

HPLC analysis (0.5 mL) were collected after a certain period of time and stored in dark glass 

vials till analysis at 4 °C. 

 

HPLC analysis of DABA and DABH 

HPLC analysis of the samples were performed on Merck-Hitachi Lachrom L7000-series 

HPLC-system (Darmstadt, Germany) equipped with a UV-detector. 

The reaction mixture (DABA and DABH) was separated on a reversed-phase Kromasil 100-

3.5 C18 column (Eka Chemicals, Bohus, Sweden). An elution program was optimized to 

separate DABA and DABH using minimum of analytical time. Acetonitrile and 0.1 v/v % 

trifluoroacetic acid were used as solvents. Isocratic elution was applied at 45 % acetonitrile. 

DABH, eluting at 4.2 min was measured at 304 nm, thereafter the wave length was 

automatically changed on 354 nm. DABA was eluting at 5.6 min).  

 



 

Figure S2. Kinetic curve of oxidation of DABA dissolved in the reaction mixture in presence 

of AuNPs-CHI-GA.  

Plot of log At/A0 (where At stands for area of chromatographic peak of analyte obtained by 

HPLC at time t and A0 stands for area of chromatographic peak at time 0) versus time for the 

oxidation of DABA by oxygen in presence of  AuNPs-CHI-GA 



 

 

  

Figure S3. Kinetic curve of production of DABH (triangle), and kinetic curve of consumption 

of DABA (rhomb) in presence of AuNPs-CHI-GA 

Plot of log At/A0 (where At stands for area of chromatographic peak of analyte obtained by 

HPLC at time t and A0 stands for area of chromatographic peak at time 0) versus time for the 

oxidation of DABA by oxygen in presence of AuNPs-CHI-GA 
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