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S1. Flow Cell Design 
Figure S1 depicts the 3D design of a new flow cell chamber for the fibre-optic SPR-EOT biosensor. The inserts are 

designed with an appropriate clearance to accommodate optical fibres of Ø = 2.5 mm and microfluidic tubes of Ø = 0.8 
mm. All these inserts are designed with fillets to assist in flow cell assembly. The distance between two optical fibres is 
controlled to be 100 µm or less using a microscope camera.  

 
Figure S1. Flow cell’s chamber design with details about dimensions. 

Template Transfer Procedure 
The fabrication procedure is depicted in Error! Reference source not found., with the details of each step in the 

caption. The procedure is divided into three major tasks: cleaning the template and depositing a gold film; cleaning the 
optical fibre; template transfer using epoxy glue. Large variations may occur during the template transfer process in 
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Step (E) in the fabrication of different sensors; therefore, a microscope camera is used to ensure the optical fibre is 
vertical to the template to mitigate variations. 

 
Scheme 1. Step-by-step diagram of fabricating the gold-sensing surface with a periodic nanohole matrix using a nanopatterned sili-
con template and an epoxy glue. (A) Thoroughly cleaning the nanopatterned silicon template; (B) Coating 100 nm of gold nanopar-
ticles onto the silicon template; (C) Cleaning an optical fibre; (D) Depositing an epoxy glue layer onto the fibre; (E) Attaching the 
optical fibre with an epoxy glue to the nanopatterned gold film; (F + G) Transferring the nanopatterned gold film onto the tip of 
optical fibre. 

S2. Simulation Results 
Figure S2 shows the transmission spectra in different NaCL concentrations, obtained 

from the experiment and simulation. The peak at around 500 nm is characteristic of gold 
and present in both experimental and simulated spectra. The measured peak at 750 nm 
can be related to the simulated peak at 683 nm. This peak can be attributed to the coupling 
between the local surface plasmon resonance at the top and bottom corners of the nano-
holes. The measured peaks at 830 nm and 900 nm can be related to the simulated peak at 
882 nm, which originates from the water/Au mode. The multiple peaks in the experiments 
could result from the imperfection and roughness of the gold film. The measured peak at 
980 nm can be related to the simulated peak at 991 nm, which originates from the 
epoxy/Au mode. 

 

 
Figure S2. Transmission spectra in different NaCl concentrations obtained from (a) experiment and (b) simulation. 

The resonance peaks can be demonstrated and confirmed by the corresponding electric field distributions, as 
shown in Figure S3. In Figure S3, the refractive index sensing in experiments and simulations is summarized. For wa-
ter/Au mode, the sensitivity of peak 880 nm from the simulation is comparable to the sensitivity of peak 830 nm in 
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experiments (509 ± 5 nm/RIU and 593 nm/RIU, respectively). For the epoxy/Au mode, the measured peak at 980 nm has 
an average sensitivity of 141 ± 70 nm/RIU, which is approximately the simulated sensitivity of 107 nm/RIU of peak 991 
nm. However, the peaks at 683 nm in simulations and 750 nm in experiments show a large divergence (193 nm/RIU and 
383 ± 130 nm/RIU, respectively), which might be due to the spectral error resulting from the from the imperfection and 
roughness of the gold film. 

 
Figure S3. Electrical field distribution of the simulated resonance peaks in water and simulated sensitivity results. 
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S3. Protein A Immobilisation 

 
Figure S4. Step-by-step diagram of protein A immobilisation with and without spacer arm. 

Figure S4 outlines the steps in protein immobilisation with and without a spacer arm. The diagram is included to 
provide a better visualisation of the complicated procedure.  

S4. Protein A Regeneration 
A diagram explaining the two attempts at a regeneration experiment is provided in Figure S5.  

 
Figure S5. Schematic diagram explaining the regeneration experiment procedure. 
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The detected results of the two attempts at the regeneration experiment are shown in Figure S6. The detected 
wavelength shifts are pretty consistent for each trial. The peak shift obtained from the sixth regeneration, which is the 
first regeneration of the second trial, is not included in the figure because it was not consistent with other values ob-
tained in both attempts. The sixth regeneration was conducted after treating the sensing surface with 6 M guanidine 
hydrochloride and returned a peak shift of 0.095 nm after detecting 0.01 mg/mL Mab. This peak shift result is remarka-
bly lower than all the peak shifts acquired during the regeneration experiment. It may be that there were still denatured 
Mab residues on the sensing surface after treatment with 6 M guanidine hydrochloride, which hindered the binding of 
the Mab, and all these residual Mabs were stripped by 0.1 M glycine hydrochloride (pH = 2.8) during the sixth regener-
ation. After that, the peak shift dropped below the initial baseline of the second trial and the detected signals were 
consistent from the seventh regeneration onward (as shown in Figure S6). 

 
Figure S6. Detected results after two regeneration trials. The sensing surface with protein A was cleaned with 6 M guanidine hydro-
chloride before the second trial. 


