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Materials and Chemicals 

Alginic acid sodium salt from brown algae, sodium sulfate (anhydrous, 99%), ferrous 

sulfate and hydrogen peroxide were obtained from Sinopharm Group Co., Ltd. 

Tetrahydrofuran (THF) was freshly distilled prior to use. All other reagents were 

analytical grade or better. Aqueous solutions were prepared with freshly deionized 

water (18.2 MΩ cm specific resistance) obtained with a Pall Cascada laboratory water 

system. 
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Figure S1. Photograph represents the alginate polymer solution (2.0% w/w) before 

(left) and after (right) electrochemically controlled oxidation of Fe2+ (35 mM). 
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Figure S2. Spontaneous release of HRP from the alginate film with time. The 

solutions (3.0 mL) of HRP released at different times were collected, to which 4.0 

mM ABTS and 2.5 mM H2O2 were then added. After 3 min incubation at room 

temperature for the ABTS oxidation by H2O2 in the presence of HRP spontaneously 

released, the absorbance of the reaction product ABTS-• for each solution was 

measured at 418 nm.  
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Figure S3. Percentages of the released HRP (from the total amount in the FeAlg film) 

upon applications of (A) different reductive potentials and (B) different dissolution 

times. Unless noted otherwise, HRP entrapped in the alginate thin film was 

electrochemically released at -1.0 V for 3 min in 3.0 mL Na2SO4 solution (0.1 M). 4.0 

mM ABTS and 2.5 mM H2O2 were then added to the solution for the HRP catalyzed 

oxidation of ABTS. Error bars represent one standard deviation for three 

measurements.
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Figure S4. Photograph of the colorimetric responses of the sensing system to Cl- at 

different concentrations: (-1), 10-1 M; (-2), 10-2 M, (-3), 10-3 M; (-4), 10-4 M. HRP 

entrapped in the alginate thin-films as electrochemically released in 3.0 mL Na2SO4 

solution (0.1 M, pH 6.0). A reductive potential of -1.0 V was applied for 3 min. 4.0 

mM ABTS and 2.5 mM H2O2 were then added to the solution for the HRP catalyzed 

oxidation of ABTS. 
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