
1 
 

Relationship between Vesicle Size and Steric Hindrance Influences Vesicle 

Rupture on Solid Supports  

 

Supporting Information 

 
Joshua A. Jackman†,‡, Min Chul Kim†,‡, Vladimir P. Zhdanov†,‡,║, Nam-Joon Cho*,†,‡,§ 

 

 
†School of Materials Science and Engineering, Nanyang Technological University, 50 Nanyang 

Avenue 639798, Singapore  
‡Centre for Biomimetic Sensor Science, Nanyang Technological University, 50 Nanyang Drive 

637553, Singapore 
§School of Chemical and Biomedical Engineering, Nanyang Technological University, 62 

Nanyang Drive 637459, Singapore  
║Boreskov Institute of Catalysis, Russian Academy of Sciences, Novosibirsk 630090, Russia 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*To whom correspondence should be addressed: 

 

Nanyang Associate Professor Nam-Joon Cho 

School of Materials Science and Engineering 

Nanyang Technological University 

50 Nanyang Avenue 639798, Singapore 

E-mail: njcho@ntu.edu.sg 

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2015



2 
 

SI Figure Legend 

Figure S1. Lognormal Size Distributions of Vesicle Samples Used in QCM-D Experiments. 

The intensity as a function of hydrodynamic diameter is plotted for each vesicle sample in 

arbitrary units (a.u.). The highest intensity value corresponds to the intensity-weighted average 

hydrodynamic diameter.  

Figure S2. Relationship between Vesicle Size and Rupturing Kinetics in Small Vesicle 

Regime. Based on the QCM-D plots in Figure 1, the time at which vesicle rupturing commences 

is plotted as a function of vesicle size in the small vesicle regime. A weak dependence in this 

relationship is observed and can be described approximately as 𝑡∗ ∝  𝑅s
1/2

, where 𝑡∗ is the time 

corresponding to the critical coverage and 𝑅s  is the vesicle radius in solution. 

Figure S3. FRAP Measurements for Lipid Assemblies on Silicon Oxide. Image traces of 

normalized fluorescence intensity were collected across the bleached spots from minus 1 to 60 

sec in order to monitor the recovery of fluorescence signal. The size values presented in the 

figure correspond to size of the extrusion pore size. Scale bar is 20 µm. 
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SI Figures 

 

Figure S1 
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Figure S2 
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Figure S3 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


