
1 

 

 

Supporting Information 

Sensitive and reproducible detection of SARS-CoV-2 using SERS-

based microdroplet sensor 

Sohyun Parka, Chang Su Jeonb, Namhyun Choia, Joung-Il Moona, Kang Min Leea,  

Sung Hyun Pyunb,*, Taejoon Kangc,*, and Jaebum Chooa,* 

a Department of Chemistry, Chung-Ang University, Seoul 06974, South Korea 

b R&D Center, Speclipse Inc., Seongnam 13461, South Korea  

c Bionanotechnology Research Center, Korea Research Institute of Bioscience and Biotechnology (KRIBB), 

Daejeon 34141, South Korea 



2 

 

 

Fig. S1. (a) TEM images of hollow gold nanospheres (HGNs). (b) DLS distribution data and (c) UV-vis absorption spectra for 

HGNs and SERS nanotags. 
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Fig. S2. Chemical stability evaluation of HGN-MGITCs and HGN-MGITC-PEGs at various (a) NaCl concentrations and (b) pH 

conditions. Changes in the UV/vis absorption intensity of HGN-MGITCs and HGN-MGITC-PEGs.  
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Fig. S3. (a) TEM images measured after performing a SERS-based assay in the presence (1000 PFU/mL) and absence of the target 

SARS-CoV-2. In the off-mode, several SERS nanotags were attached on the magnetic bead surface in the absence of SARS-CoV-2 

lysate due to nonspecific bindings; however, their SERS signal intensity was much weaker than that of on-mode. (b) SERS spectra 

for SARS-CoV-2 off- and on- modes. (c) Comparison of the characteristic Raman peak intensity at 1614 cm-1 of SERS nanotags for 

SARS-CoV-2 off- and on- modes. 



5 

 

 

 

Fig. S4. (a) Raman spectra of SARS-CoV-2 magnetic immunocomplexes in a microtube. The supernatant solution was transferred 

to a capillary tube after immunoassay, and their SERS signals were measured. (b) The calibration curve determined from SERS 

data. The error bars are the standard deviations determined through three measurements. 
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Fig. S5. Photographic images of different positions in microfluidic channel to test mixing and splitting efficiencies. (i) The formation 

of three laminar flows in the sample injection part. (ii) Aqueous droplet generation by the addition of oil. (iii) Droplet mixing by 

passing through the winding channels. (iv) Droplet splitting by the magnet bar embedded in the channel. (v) Outlet reservoir to 

accumulate the separated droplets.  
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Fig. S6. Three-parameter sigmoidal equation for the determination of LoD.  
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Fig. S7. (a) SERS spectra for SARS-CoV-2 (104 PFU/mL), influenza A/H1N1 (4032 HAU/mL), influenza B (2366 HAU/mL), and 

respiratory syncytial virus (RSV) (10 μg/mL). (b) Comparison of the Raman peak intensity ratio of SERS nanotags for different 

respiratory viruses. 


