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Approximation of Protein Layer Thickness 

The thickness of the adsorbed protein layer on the sensor arrays can be approximated from the 
measured peak shift based on the following correlation established in our previous works [1-3].  

The peak shift, Δλmax, arising from a refractive index change in the LSPR-probed sensing 
volume around the nanodisk is denoted by Δλ୫ୟ୶ = ܵ஻ ׬ ହோ∗ఱ(ோ∗ା௓)ల Δ݊(ݖ)ஶ௭ୀ଴  (1)                        ,ݖ݀

where ܵ஻ is the bulk refractive index sensitivity of the sensing arrays (i.e., 100 nm/RIU and 140 
nm/RIU for silica- and titania-coated sensing arrays, respectively), ݖ is the coordinate perpendicular 
to the substrate surface ( ݖ = 0  corresponds to the protein-substrate), ܴ∗  is the length scale 
characterizing the distance between the center of the nanodisk and the protein-substrate contact (i.e., 
74 nm as previously determined by finite-difference time-domain simulation results [1]), and Δ݊(ݖ)݀ݖ  is the spatial distribution of the refractive index change along the ݖ  coordinate. 
Considering the formation of a protein layer directly on the sensing surface, Integration of Eq. 1 
gives 

     Δλ୫ୟ୶ = ܵ஻Δ݊ ൤1 − ቀ ோ∗ோ∗ା஽ቁହ൨,                                     (2) 

where Δ݊ is the refractive index change arising from the adsorption of proteins to form a protein 
layer with thickness ܦ. 

Eq.2 can be rearranged and expressed in terms of normalized peak shift, Δλ୫ୟ୶തതതതതതതത, as follows 

 ୼஛ౣ౗౮ௌಳ = Δ݊ ൤1 − ቀ ோ∗ோ∗ା஽ቁହ൨,                                                         

Δλ୫ୟ୶തതതതതതതത = Δ݊ ൤1 − ቀ ோ∗ோ∗ା஽ቁହ൨,                                                         (3) 

Eq.3 can be further rearranged and expressed in terms of protein layer thickness, ܦ, as follows 

ܦ = ൤ܴ∗ହ ቀ1 − ୼஛ౣ౗౮തതതതതതതതതത୼௡ ቁିଵ൨భఱ − ܴ∗,                           (4) 

In this case, since the adsorption of HSA on the sensing surface occurred in buffer,  Δ݊ = ݊ୌୗ୅ − ݊ୠ୳୤୤ୣ୰,               (5)  
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where ݊ୌୗ୅ refers to the refractive index of the protein layer, which was taken to be around 1.44, as 
reported previously [4], and ݊ୠ୳୤୤ୣ୰ refers to the refractive index of the buffer, which was measured 
using an Abbe refractometer and determined to be 1.336. The protein layer thickness, ܦ , can 
therefore be approximated by substituting these values, along with the value of ܴ∗  and the 
experimentally determined Δλ୫ୟ୶തതതതതതതത values. 

Determination of Practical Sensor Resolution 

Following the approach established by Homola [5], the practical sensor resolution is defined as ୖݎ ୍ = ఙ౏ోௌಳ ,                  (6)                    

where ߪୗ୓ is the standard deviation of noise of the sensor output and ܵ஻ is the bulk refractive index 
sensitivity of the sensor array (i.e., 100 nm/RIU and 140 nm/RIU for silica- and titania-coated sensing 
arrays, respectively). The standard deviation of noise obtained from the baseline during HSA 
adsorption at physiological ionic strength was found to be at 0.00920 nm and 0.01567 nm, for silica- 
and titania-coated sensors, respectively. The practical sensor resolutions were therefore calculated to 
be 9.20 x 10-5 RIU and 1.12 x 10-4 RIU, for silica- and titania-coated sensors, respectively.   

Supporting Figures    

 
Figure S1. Normalized LSPR peak shift responses vs time as a result of HSA desorption from silica 
and titania at 150 mM NaCl after rinsing with buffer. 

 
Figure S2. Normalized LSPR peak shift responses vs time as a result of HSA desorption from (A) 
silica and (B) titania at 0, 50, 150 and 250 mM NaCl after rinsing with buffer. 
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