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Videos S1 and S2 show the mechanical properties of the membranes after 12 months of 

degradation for PCL and PCL/rGO, respectively. 
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Video S1. Mechanical behaviour of PCL membranes after 12 months of hydrolytic degradation. 
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Video S2. Mechanical behaviour of PCL/rGO membranes after 12 months of hydrolytic degradation. 

Equation S1 shows 2nd order reaction kinetics of hydrolysis of polyesters, which is proportional 

to the concentration of water and the concentration of carboxylic bonds that are susceptible of 

hydrolysis,  

tCCk
dt
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where )MN(E 0   is the chain end concentration,   )N11(M/C 0B    is the total 

bond concentration, Cw is the water concentration and k is the kinetic constant of the hydrolysis of 

the PCL polymer. Moreover, ρ is the density of the polymer samples, N is the degree of 

polymerization and M0 is the initial monomer molecular weight. 

For polyesters with large molecular weight (N>>1), carboxylic/ester polymer groups present 

similar probability of hydrolytic attack, and therefore the hydrolysis kinetics can be simplified to be 

expressed as shown below: 
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Figure S1. Kinetics of the hydrolysis of PCL and PCL/rGO membranes. Fitting of the molecular 

weight to the 2nd order hydrolysis kinetics (Equation S2) is depicted (dotted lines). For the present 

system M0 and Cw are the same for the PCL plain membranes and the PCL/rGO material as well as 

Mn0. Therefore from Figure S1, it can be extracted that k(PCL)/k(PCL/rGO) = (2.03 × 10−3)/(1.44 × 10−3) 

≈ 1.4. 

The PBS UV-vis spectra of the initial and final PBS medium containing the PCL and PCL/rGO 

membranes during the degradation experiments were recorded in order to determine the fate of 

rGO nanoplatelets during the hydrolytic degradation of the membranes. Moreover, several 5 mg 

samples of PCL/rGO membranes (at 0 and 12 months of degradation) were dissolved in 10 mL of 

THF and centrifuged. Afterwards the undissolved rGO was qualitatively observed and compared. 

 

Figure S2. Photographs showing the rGO content at 0 and 12 months of degradation of the PCL/rGO 

membranes. (PCL is shown as control). 
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Figure S3. Photographs showing the visual aspect of the wet PCL and PCL/rGO membranes at 0 and 

12 months of degradation (membrane pieces sizing 4×4 cm2). 
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