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5-BMF-labeled HSA. 5-BMF (100 mg, 0.257 mol) was dissolved in DMF (10.0 mL).  A 5 mL 

round-bottomed flask was charged with HSA (0.0141 g, 2.07 x 10-7 mol) that was subsequently 

dissolved in sodium bicarbonate buffer (1.0 mL, 0.5 M, pH 8.5).  The 5-BMF solution (100 µL) was 

added to the protein solution and stirred at room temperature for 60 min.  Hydroxylamine (1.045 g, 

0.015 mol) was dissolved in deionized, distilled water to give a final concentration of 210 mg/mL.  A 

solution of 5 M NaOH was added to the hydroxylamine until a pH of 8.5 was observed.  The volume 

was then doubled with deionized, distilled water and the solution was incubated at room temperature for 

60 min.  The hydroxylamine solution (0.1 mL) was then added to the 5-BMF-HSA solution to scavenge 

any unreacted 5-BMF.  The protein solution was then passed through a 10 x 300 mm column of 

Sephadex G-25 equilibrated with the sodium bicarbonate buffer.  The first fluorescent band to elute was 

the labeled HSA.  The 5-BMF-HSA was stored at 4 °C until required.  The 5-BMF-HSA solution 

obtained had concentrations of 1.99 x 10-4 mg/mL (HSA) and 3.23 x 10-6 mg/mL (5-BMF), respectively, 

as determined by UV/visible spectroscopy.  The reaction mixture was protected from light during the 

procedure.  

Texas Red labeled HSA.  HSA (0.53 g, 7.79 x 10-6 mol) was added to a 25 mL round-bottomed flask 

and dissolved in 15.0 g of 1.0 M Tris-HCl buffer (pH 7.8).  Texas Red C2 maleimide (5.0 mg, 6.86 x 

10-6 mol) was dissolved in 1.0 mL DMSO.  The Texas Red solution was added dropwise to the HSA 

solution and allowed to stir for 2 h at ambient temperature.  The solution of labeled protein was dialyzed 

against 1.0 M Tris-HCl buffer (pH 7.8) for 15 h to remove any of the unreacted probe.  Since the 

maleimide group of the Texas Red dye will preferentially react with the Cys34 residue of the protein 

rather than the free amine groups, labeling of the HSA is site-specific.1-4  At pH 7, the reaction of 

maleimides with thiol groups has been reported to proceed 1000 times faster than the comparable 

reaction with amines.5

5-(Bromomethyl)fluorescein (5-BMF) labeling of glucose oxidase.  Glucose oxidase (0.11 g) was 

added to a 10.0 mL round bottom flask and dissolved in 5.0 g of 1.0 M Tris-HCl buffer (pH 7.8).  In a 
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separate vessel, 5-(bromomethyl)fluorescein (10.0 mg, 0.02 mol) was dissolved in 1.0 mL of DMF and 

added dropwise to the glucose oxidase solution.  This solution was allowed to stir for 2 h at ambient 

temperature.  

The solution of labeled protein was dialyzed against 1.0 M Tris-HCl buffer (pH 7.8) for 15 h to 

remove any of the unreacted probe.  
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Figure 9S.  29Si-NMR spectra of TES-PMDS500, TES-PDMS500 exposed to 0.5 M Tris-HCl buffer (pH 

7.95), and TES-PDMS500 following exposure to 0.5 M Tris-HCl buffer (pH 7.95) and HSA.  

Tetramethylsilane (TMS, 1 %) was used as an internal reference.
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Figure 10S.  29Si INEPT spectra of TES-PMDS500 both before and after exposure to 0.5 M Tris-HCl 

buffer (pH 7.95).  The spectra were aquired in CDCl3 with 1 % TMS and Cr(acac)3.
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Figure 11S.  Optical micrograph of an HSA/TES-PDMS emulsion containing 8 M urea as the aqueous 

phase taken 30 days after formulation.  The scale bar represents 20 µm. 
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Figure 12S.  Overlaid FT-IR spectra of TES-PDMS28000 (blue), TES-PDMS28000 following exposure to 

0.5 M Tris-HCl (pH 7.95) (green), and TES-PDMS28000 following exposure to 0.5 M Tris-HCl (pH 

7.95) containing HSA (purple), demonstrating an increased intensity in the stretch at ~3300 cm-1.
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Figure 13S 1H-29Si HMBC spectra of TES-PDMS500 both prior, and following exposure to 0.5 M Tris-

HCl buffer (pH 7.95).  The 1H-NMR spectrum is found in the F2 dimension while the 29Si spectrum is 

located in the F1 dimension.  The NMR spectra were conducted using CDCl3 as the solvent with 1 % 

TMS and Cr(acac)3.
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Figure 14S.  The GC trace (top) and mass spectrum (bottom) of the headspace of hydrolysed TES-

PDMS28000.
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Table 1S.   Fragment assignments for the headspace analysis of hydrolysed TES-PDMS28000 by GC-MS.

Fragment Assignment (m/z)

M+ (ethanol) 46

CH3CH2O
┐+ 45

H2C=CH2
┐+ (loss of H2O) 28

H2COH
┐+ 31

CO2 44

O2 32

CO or N2 (latter is most likely) 28
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Figure 15S.  Front-faced fluorescence spectra of HSA in Tris-HCl buffer (1.0 M, pH 7.8) with polarizers 

at 0 and 90 degrees (●), HSA in Tris-HCl buffer (1.0 M, pH 7.8) with polarizers at magic angle (▲), 

HSA extracted from a TES-PDMS emulsion on day 7 (■),  HSA in an intact TES-PDMS emulsion on 

day 10 (♦), and HSA denatured by 10 M guanidine HCl (*).
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