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Synthesis and evaluation of a silver nanoparticle/polyurethane composite that 
exhibits antiviral activity against SARS-CoV-2. 
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Figure S1. FTIR spectra of PU1 (green – top spectrum) and PU1/AgNPs (Blue – lower sprectrum). 
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Stress Strain Calculation Methods and Equations: 

The maximum force at break (N) was taken from the recorded data without any further 
calculation 

The Ultimate Tensile Strength (UTS)  (MPa) was calculated using the following equation: 

𝑈𝑇𝑆	(𝑀𝑃𝑎) = 	
𝑀𝑎𝑥𝑖𝑚𝑢𝑚	𝐹𝑜𝑟𝑐𝑒	(𝑁)

𝐶𝑟𝑜𝑠𝑠	𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙	𝑎𝑟𝑒𝑎	𝑜𝑓	𝑡ℎ𝑒	𝑝𝑟𝑖𝑠𝑡𝑖𝑛𝑒	𝑠𝑎𝑚𝑝𝑙𝑒	(𝑚𝑚!)

Young’s Modulus is calculated from the gradient of the force x extension graph at initial 
force using the equation.  

𝑌𝑜𝑢𝑛𝑔"𝑠	𝑀𝑜𝑑𝑢𝑙𝑢𝑠	(𝑀𝑃𝑎) = 	
𝐶ℎ𝑎𝑛𝑔𝑒	𝑖𝑛	𝐹𝑜𝑟𝑐𝑒	(𝑁)

𝐶ℎ𝑎𝑛𝑔𝑒	𝑖𝑛	𝑒𝑥𝑡𝑒𝑛𝑠𝑖𝑜𝑛	(𝑚𝑚!)

The Elongation at break (EaB) is calculated by taking the change in extension of the sample 
at break and dividing by the initial length of the material, and reported as a percentage. 

𝐸𝑎𝐵	(%) = 	
𝐸𝑙𝑜𝑛𝑔𝑎𝑡𝑖𝑜𝑛	𝑎𝑡	𝑏𝑟𝑒𝑎𝑘 − 𝐿𝑒𝑛𝑔𝑡ℎ	𝑜𝑓	𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙	𝑆𝑎𝑚𝑝𝑙𝑒	(𝑚𝑚)

𝐿𝑒𝑛𝑔𝑡ℎ	𝑜𝑓	𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙	𝑆𝑎𝑚𝑝𝑙𝑒	(𝑚𝑚) 	× 100 

The Modulus of Toughness is the area under the stress strain graph, and can be calculated 
by using the trapezium rule; where by the area of the graph is split into trapeziums at each 
consecutive point, and the sum of the area of each trapezium is totalled to give the Modulus 
of Toughness.  

𝑀𝑜𝑑𝑢𝑙𝑢𝑠	𝑜𝑓	𝑇𝑜𝑢𝑔ℎ𝑛𝑒𝑠𝑠	 = 	K(0.5	 × (𝑆𝑡𝑟𝑒𝑠𝑠	𝐴 + 𝑆𝑡𝑟𝑒𝑠𝑠	𝐵) 	× (𝑆𝑡𝑟𝑎𝑖𝑛	𝐵 − 𝑆𝑡𝑟𝑎𝑖𝑛	𝐴)) 
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Figure S2. 13C NMR spectrum of PU1 (150 MHz, CDCl3). 


