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Appendix A1. Assessment of the OWLS probing extent in thickness. 

This appendix is aimed at checking the order of magnitude of the penetration depth of the OWLS 

probing wave, by computing its characteristic decay length z, according to the relation:S1,S2 
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where  = 632.8 nm is the wavelength of the probing laser beam, N = NTE or NTM,  = 0 and 1 for 

the TE and TM mode respectively, and n and nF are the respective refractive indices of the 

waveguide layer and the adlayer. With the values NTE = 1.607, NTM = 1.573, nF = 1.77915 and n 

= 1.425 relative to the representative film described in Fig. 2A in the article, Eq. 1 provides the 

values zTE = 136 nm and zTM = 151 nm, which are close to the 150-200 nm range commonly 

cited in the literature.S3-S5 

Electronic Supplementary Material (ESI) for Soft Matter
This journal is © The Royal Society of Chemistry 2011



 2

Appendix A2. Proportionality relationship between the ATR-FTIR absorbance and the dry 
mass and thickness of ChS/PLL films. 

 

This appendix is aimed at showing that the ATR-FTIR absorbance of the ChS/PLL films studied 

is proportional, in first approximation, to their dry mass and thickness. According to Harrick, the 

absorbance A corresponding to an IR peak is given by:S6 
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with A0 the absorbance of an infinitely thick film, d the film thickness, and dp the penetration 

depth of the probing evanescent wave in the adjacent environment. dp, defined as the 

characteristic decay length of the wave intensity from the surface, is expressed by: 
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where  is the wavelength of the incident wave, n1 = 2.42 and n are the respective refractive 

indices of the ZnSe substrate and the film, and  = 45° is the angle of reflection. Using the value 

n = 1.425 obtained by OWLS (Fig. 2B in the article), and  = 10 µm ( = 1/ = 1000 cm-1), the 

penetration depth of the incident beam within ChS/PLL films is dp = 1.69 µm, which is very large 

compared to the film thickness. Under this condition, it is assumed that the Beer-Lambert law 

applies,S7 such that A is proportional to the mass of adsorbed polymers. A first order 

approximation of Eq. 3 also indicates that A is proportional to the film thickness, according to: 
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Figure S1. Evolution of the optical thickness, as considered after each ChS/PLL layer pair (from 

OWLS data reported in Fig. 2C in the article). The line represents the linear regression fit and is 

accompanied by the corresponding determination coefficient R2 = 0.996. 
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Figure S2. Typical 3D and 2D AFM images representing the topographies of (A) a 

PEI/(ChS/PLL)6 film and (B) a PEI/(ChS/PLL)6/ChS film built up onto glass substrates and 

analyzed in contact with the buffer solution. Mean roughness values Ra over three separate 

images (20×20 µm2) are accompanied by standard errors. 
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Figure S3. Optical micrograph of a dry PEI/(ChS/PLL)6 film built up atop a QCM-D sensor. The 

surface was scratched with a needle, then dried, prior to observation. Continuity of the scratch 

boundary shows the continuity of the deposit. 

 

 

Electronic Supplementary Material (ESI) for Soft Matter
This journal is © The Royal Society of Chemistry 2011



 6

Figure S4. 3D and 2D AFM images representing the topography of a PEI/(ChS/PLL)5 film built 

up onto a glass substrate and analyzed in contact with the buffer solution. Roughness values Ra 

were determined upon the total image area (20×20 µm2). 
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