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The traditional method used to calculate enhancement factor (EF) is to compare the 
chosen peak intensity in the Raman and SERS spectra taking into the account concentra-
tion of a molecule that was used in the SERS experiment and in “traditional” Raman meas-
urements: 

EF = CRS/CSERS × ISERS/IRS (1) 

where CRS and CSERS are concentrations of analyte molecules in Raman and SERS 
measurements, respectively, and ISERS and IRS are the intensities of a chosen peak in SERS 
and Raman spectra, respectively [1]. 

Here, we calculated EF for the peak at 1638 cm−1 corresponding to the vibrations of 
methine bridges in the heme molecule. Figure S1b demonstrates the SERS and Raman 
spectra of erythrocyte samples obtained by blood dilutions carried out 2000 times (SERS 
experiment) and 50 times (Raman experiment). The registration time, laser power, objec-
tive, etc., were the same. The concentration of Hb molecules giving Raman scattering is 
equal to the overall concentration of Hb in a sample used for Raman spectra measure-
ments. Here, blood dilution was carried out 50 times and the Hb concentration in the 
blood is appr. 10 mM; thus, the Hb concentration in the sample was 0.2 mM = 2 × 10−4 M. 
In the SERS experiment, blood dilution was carried out 2000 times. Moreover, only mem-
brane-bound Hb molecules contribute to SERS spectra and the amount of Hbmb is appr. 
0.5% out the whole Hb in erythrocytes [2]. Thus, the concentration of Hbsm in the sample 
used to record SERS spectra was 2.5 × 10−8 M. However, not all Hbmb molecules give a 
SERS signal, only those located in the submembrane region of erythrocyte from its side in 
contact with AgNSS (see Figure 1). Thus, the concentration of Hbmb giving SERS spectra 
is at least two times less: app. 10−8 M. Therefore, the EF for the peak at 1638 cm−1 is: 

EF1638 ≈ [2 × 10−4/10−8] × [240/190] = 2.5 × 104 (2)

We cannot calculate the EF for erythrocyte ghosts, since it impossible to record the 
Raman scattering of this preparation without AgNSS due to the very low amount ghosts 
that can be obtained from the blood. 



 
Figure S1. (a) SERS spectra of erythrocyte ghosts recorded from different places in a randomly cho-
sen AgNSS. X-axis, Raman shift, cm−1; Y-axis, SERS intensity, vertical scale bar corresponds to 1000 
arbitr.u. For a clearer representation, the spectra are shifted vertically. Numbers above a peak show 
maximum positions. The similarity of the spectral structure demonstrates the high reproducibility 
of the SERS spectra of erythrocyte ghosts. (b) Raman and SERS spectra of erythrocyte suspensions. 
X-axis, Raman shift, cm−1; Y-axis, Raman or SERS intensity.  Raman spectrum (black) was recorded 
from the erythrocyte suspension obtained by a 50-time blood dilution; SERS spectrum (red) was 
recorded from an erythrocyte sample obtained by a 2000-time blood dilution. Laser wavelength was 
514 nm with a power of 1 mW per registration spot, with 60 s accumulation time; objective 20 x, NA 
0.4. 
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