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Supplementary Results

Figure S1. MALDI mass spectra of the products from the polymerisation reactions of 

DMDMS over 1–120 hours in non-enzymatic reactions.



Figure S2. MALDI mass spectra for D3 ring-opening polymerisation after 48 hours. 

The inset shows the mass spectra in the low m/z range (0–500) for: (a) the substrate 

prior to reaction, (b) the control reaction (enzyme omitted), and (c) the fully constituted 

reaction.
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Figure S3. The percentage of D3 remaining after ring-opening polymerisation after 48 

hours. The error bars indicate standard error of the mean from technical triplicates.
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Equation y = a + b*x
Intercept 34574.74409 ± 37899.9914
Slope 160161.05262 ± 7408.8547
R-Square (COD) 0.99151
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(B)

Equation y = a + b*x
Intercept 169755.88458 ± 208671.242
Slope 962211.00946 ± 41525.4848
R-Square (COD) 0.99444
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(C)

Equation y = a + b*x
Intercept 152127.03498 ± 262467.902
Slope 1032802.8077 ± 53205.9895
R-Square (COD) 0.9895
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(D)

Equation y = a + b*x
Intercept -9645.89996 ± 89206.2493
Slope 506407.94433 ± 18083.379
R-Square (COD) 0.99493

Figure S4. GC Calibration plots for product quantification. Calibration graph of peak 

area against concentration of dimethyldimethoxysilane (A), D3 (B), D4 (C), D5 (D).



Table S1. Percentage of consumption of DMDMS and conversion to cyclic siloxanes 

over time. The net conversion was calculated by the difference between the enzymatic 

reaction conversion and the non-enzymatic reaction conversion.

Consumption (%)Compound Time (h)
Enzymatic Non-enzymatic Net

1 ~0 ~0 ~0
12 21.0±1.1 8.6±1.4 12.4±1.8
24 31.2±0.4 9.3±1.0 21.9±1.0
36 33.1±3.2 11.1±1.4 22.0±3.5
48 36.3±0.8 13.1±0.8 23.2±1.1
72 40.8±1.4 14.7±1.0 26.1±1.7
96 45.7±0.9 17.1±0.9 28.6±1.3

DMDMS

120 49.0±0.7 19.0±0.3 30.0±0.8
Conversion (%)

1 ~0 ~0 ~0
12 0.2±0.2 ~0 0.20±0.2
24 0.6±0.1 ~0 0.6±0.1
36 0.9±0.2 0.03±0.05 0.9±0.2
48 1.3±0.2 0.2±0.07 1.1±0.2
72 2.0±0.3 0.1±0.06 1.9±0.3
96 2.2±0.2 0.3±0.04 1.9±0.2

D3

120 2.8±0.4 0.5±0.1 2.3±0.4
1 ~0 ~0 ~0
12 ~0 ~0 ~0
24 0.22±0.07 0.021±0.02 0.19±0.05
36 0.68±0.02 0.15±0.03 0.53±0.05
48 1.07±0.06 0.23±0.05 0.84±0.1
72 1.04±0.1 0.20±0.007 0.83±0.1
96 1.11±0.07 0.21±0.04 0.89±0.1

D4

120 1.12±0.02 0.25±0.05 0.88±0.04
1 <0.1% <0.1% <0.1%
12 <0.1% <0.1% <0.1%
24 <0.1% <0.1% <0.1%
36 <0.1% <0.1% <0.1%
48 <0.1% <0.1% <0.1%
72 <0.1% <0.1% <0.1%
96 <0.1% <0.1% <0.1%

D5

120 <0.1% <0.1% <0.1%



Supplementary Experimental Methods

Calculation methods:

Consumption of DMDMS
 (%) =

𝐶𝑖𝑛𝑖𝑡𝑖𝑎𝑙 ‒ 𝐶𝑓𝑖𝑛𝑎𝑙

𝐶𝑖𝑛𝑖𝑡𝑖𝑎𝑙
× 100%

where:

   : The concentration of DMDMS added at the start of the reaction𝐶𝑖𝑛𝑖𝑡𝑖𝑎𝑙

    : The concentration of DMDMS after reaction 𝐶𝑓𝑖𝑛𝑎𝑙

Cyclic product conversion
 (%) =

𝑋𝑖 × 𝑛𝐷𝑖

𝑛𝐷𝑀𝐷𝑀𝑆,𝑖𝑛𝑖𝑡𝑖𝑎𝑙
× 100%

where:

   : The number of SiMe2O units per cyclic species (e.g., 3 for D3 4 for D4, 5 𝑋𝑖

for D5) 

  : mol of each cyclic oligomer 𝑛𝐷𝑖

 : The total number of moles of DMDMS added to the reaction.𝑛𝐷𝑀𝐷𝑀𝑆,𝑖𝑛𝑖𝑡𝑖𝑎𝑙

The conversion of hydroxy-terminated PDMS to cyclic oligomers (e.g., D3, D4, D5):

Cyclic product conversion
 (%) =

𝑋𝑖 × 𝑛𝐷𝑖

𝑛𝑆𝑖𝑀𝑒2𝑂,𝑖𝑛𝑖𝑡𝑖𝑎𝑙
× 100%

Where:

  : The number of SiMe₂O units in that species (3 for D3, 4 for D4, 5 for D5)𝑋𝑖

 : The number of moles of each cyclic species (e.g., D3, D4, D5)𝑛𝐷𝑖

  : The total initial number of moles of SiMe₂O units in the HO-
𝑛𝑆𝑖𝑀𝑒2𝑂,𝑖𝑛𝑖𝑡𝑖𝑎𝑙

PDMS substrate


