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S1. EDS Analysis
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Figure S1. EDS analysis of purified silver colloids.



S2. Calculation of the EF

Rhodamine 6G (R6G) molecules have been employed as standard analytes for EF calculation. As
such, we have recorded Raman and SERS spectra of R6G solution (ImM) under the same
experimental conditions (Figure S1). The calculations have been performed according to the
procedure developed by Gupta and Weimar [1], using the following equation:

M X S X I
EF = Raman Surf surf

MSurf X SRaman X IRaman

where Msur and Mraman are the numbers of molecules, Ssurice and Sraman are the geometrical areas of the
molecular films and Isurand Iraman are the SERS/Raman intensities of the most intense vibrational band
that has been used for the calculation of EF (1510 cm™). Both measurements were performed using a
50x objective and an excitation laser of 785 nm. In the case of Raman measurements, a 100% laser
power was used, the acquisition time was 10 s and the number of spectral acquisitions was 4. In the
case of SERS measurement, the only modification that has been made was the laser power which was
set to 0.1%. The laser intensity, measured on sample surface, was 113 mW (100 % laser power)
respectively 0.22 mW (0.1% laser power). The intensities of all vibrational bands included in this
study were plotted in kcounts/(mW x s) units. In the case of Raman/SERS measurements employed
for EF calculation ImM aqueous solutions of R6G have been used. The diameter of the circular spot
was ~2 mm in both cases. The Raman/SERS values of 1510 cm™ band intensities were 43.3 respectively
0.0054 kcounts/(mW x s).
Using these data, the EF has a value of ~8 x 105.
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Figure S2. Raman (a) and SERS (b) spectra of R6G solutions (10~ M) employed for EF calculation.

The spectra were recorded using a 785 nm excitation laser.

Table S1. Tentative assignments of major vibrational bands in methylene blue, doxorubicin, atenolol,

metoprolol, DLD1 cell lysates, cysteine, and methionine samples.

Methylene Blue

Wavenumber Vibration mode References
(cm)
451 In plane ring deformation (C — N — C)ayg; Skeletal deformation (C— N — | [2-4]

0
504 In plane ring deformation (C — N — C)apmg; Skeletal deformation (C— N — | [2-4]

0
599 In plane ring deformation (C — N — C)amg [2,3]




615 Out of plane bend (C — H)gjng [2]
677 Out of plane bend (C — H)gjng [2,4]
773 Str (C — N)amg; In plane ring deformation (C — N — C)ging [2,3]
831 Out of plane bend (C — H)ging [2]
886 In plane ring deformation (C — C — C)ging [2]
953 Rock (CH,); In plane bend (CH) [2,3]
1041 In plane bend (CH); Str (C —S) [2,3]
1152 In plane bend (CH) [2]
1178 Rock (CH3); In plane bend (CH); Str (C — N) [2,3,5]
1219 Rock (CH3); In plane bend (CH) [2]
1302 In plane bend (CH); Str (C — N)ging [2,3]
1324 Str (C — N)Ring; Str (C — N)amc; In plane bend (CH) [2]
1395 Str (Co — Nyo); Str (Cs — Ny) 12,3]
1433 In plane ring deformation (N — C — H)amg [2]
1503 Twist (CH,); In plane bend (CH) [2]
Doxorubicin
347 In plane deformation (C—C—0) [6]
448 In plane deformation (C = 0); skeletal deformation [6-8]
506 Skeletal deformation [8]
917 Skeletal deformation [8]
990 Str (C — C); Ring breath [7,8]
1211 In plane bend: (0—H), (C—0),(C—H),(C—0-H); Ring stretch | [7-9]
symmetry
1241 In plane bend (O — H); Ring stretch symmetry [8]
1408 Skeletal ring stretching [6-8]
1437 Bend (CC — O — CH); Ring stretch [8]
1456 Stretching at quinine ring; skeletal ring stretching; (C — O — H) vibrations; | [8-10]
In plane bend (CC — 0)
1573 Ring stretching; Str (C = C) [6-9]
1639 Hydrogen-bonded Str (C = 0)ging; Hydrogen-bonded to OH group [6,8,9]
Atenolol
640 In plane bend (C — C — C)ging; Twist (NsH,); In plane ring deformation [11,12]
722 Wag (C — C — C)ging; Rock (NgH;) [11]
824 Rock (N5Hy); In planebend (C — C — C)ging; Out of plane bend (C — H)ging | [11,12]
859 Str (C,Cy); Ring breathing [11,12]
893 Str (C,Cy); Ring breathing [11]
950 Rock (CigHzg); Wag (C;1903N5); In plane bend (CH3) [11,12]
1015 In plane bend (CH)gjng; In plane ring deformation [12]
1045 Rock (NsH,) [11]
1160 In plane bend (CH)ging; Twist (CygH;); In plane bend asymmetry (CH;) [11,12]
1230 Str (0,Cq2); In plane bend (C — C — C)ring [11]




1240 In plane bend (0,0H;), (C;1H,), (NioH3) [12]
1298 In plane bend (C;9NsH,p); Wag (CygH;2); In plane bend (CH,) [11,12]
1401 In plane bend: (CH3), (C;1H;), (CgHy) [12]
1453 In plane bend: (Cy;1H3), (CoH,), (CH3) [11,12]
1610 Str (C — ORing; In plane bend (C — H)ging, (NH,) [11]
Metoprolol
639 In plane bend (C — C — C)gjng; In plane ring deformation [11,12]
662 In plane ring deformation [12]
722 In plane bend: (NH), (CH), (CH;), (CH3) [12]
754 In plane bend: (N4Hy,4), (C — Oging [11]
827 Rock (CsH,), (05H;5Cs0) [11]
852 Ring breathing; In plane bend (N,H,,) [11,12]
920 In plane bend (CH,), (CH3) [12]
949 Rock (C;1H;); In plane bend (C;oHj3) [11]
1000 Str (CgHCoH ); In plane bend: (CH;), (CHj3) [12]
1044 Str (0,Cq) [11]
1135 Rock: (CH,), (CHs), (NHy) [12]
1180 In plane bend: (C;y3Hs4), (0;H3s5); Rock: (CH,), (CHs) [11,12]
1206 In plane bend: (0,Hs5), (C13H34) [11]
1240 Rock (CH,) [12]
1300 In plane bend: (C5H,), (OH), (NH), (CH;); Wag (CgH;) [11,12]
1341 In plane bend (OH); Twist (NH,); Wag (CH,) [12]
1447 In plane bend: (CoH3), (C1oH3) [11]
1584 Str (C — O)Ring; In plane bend (C — H)ging [11,12]
1610 Str (C — O)Ring; In plane bend (C — H)gjng [12]
DLD-1 cells lysate
627 Proteins, phenylalanine [13]
656 Proteins, tyrosine [14]
725 Bend (N — H); Adenine; DNA [15,16]
910 RNA [15]
960 Proteins, tryptophan, valine [14]
1094 Proteins: Str (C — H) [15]
1278 Protein amide III [14]
1328 Twist (CH,); DNA; RNA [16]
1371 Lipids: Symmetry bend(CHjz) [17]
1396 Proteins: Twist (CH;), (CH3) [18]
1453 (CH,) bending mode in malignant tissues, bending modes of methyl | [16,19]
groups (vibrational modes of collagen)
1541 (NH) and (NH,) in cytosine, cytidine [19]
1586 Scissor (CN;) and rock (NH;) in mitochondria and phosphorylated | [19,20]

proteins




1695 In plane bend (C = 0) in nucleic acids [13]
Cysteine
665 Scissor (C,03) ; Str(Cg —S) [21]
810 Bend (C,CyCp); Str(Cq —S); Str (Cq — Cp) [21]
830 Wag (CgHy); Str (Cq — N) [21]
908 Str (C, — Cy); Rock (NHJ); Scissor (C,03) [21]
1001 In plane bend (CCN); Bend (NCH) [22]
1054 Twist (CgHy); Str (Cq — N) [21]
1132 Str (Cq — Cp); Rock (NH3); Str (Cy — N) [21]
1234 Wag (CgH,); Bend (Cq — H) [21]
1286 Bend (C, — H); Wag (CgH>) [21]
1349 Symmetric Str (C,03); Bend (Cq — H) [21]
1415 Symmetric Str (C,03) [21]
1519 In plane bend (COO0™) [22]
1596 Asymmetric Str (C,03); Bend (NH3) [21]
Methionine
560 Rock (CO3) [23]
682 Str(C, —S) [24]
753 Rock (CO3) [23]
829 Asymmetric Str (C —S—C) [25]
856 Str (C, — C3) [24]
950 Str (C; — Cy) [24]
1002 Rock (CH,) [23]
1049 Str (C, —N) [24]
1141 Asymmetric Str (C,CN) [25]
1238 In plane bend (CC,H) [25]
1283 Twist (CH,) [23]
1318 Str (C— NH,) [25]
1382 Str (CO07) [25]
1444 In plane bend asymmetry (CHz); In plane bend symmetry (CH;) [23]

Abbreviations: AMG -attached to methyl group; Str- stretching
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