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S1. Additional SERS spectra of hemoglobin on AgC nanoparticles at different
excitation wavelengths
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Figure S1. Four SERS spectra of hemoglobin (10 uM) out of 90 spectra (A) and 30 spectra
(B, C, D), respectively obtained with AgC nanoaggregates at different excitation wavelengths
(compare with Figure 1). Excitation intensities: A, B) 4-10° W/em?, C) 3:10° W/em?, D) 2-10°

W/em?, acquisition time: 1 s.
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S2. Characterization of red blood cells by normal Raman scattering
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Figure S2. Raman spectrum of red blood cell recorded at an excitation wavelength of 785 nm.

Excitation intensity: 2-10° W/cm?, acquisition time: 10 s.

Table S1. Assignments of Raman signals obtained from red blood cells (see Figure S1) based

on refs.'” Excitation wavelength: 785 nm.
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S3. UV-vis absorbance spectra of nanoparticles with hemoglobin
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Figure S3. UV-vis absorbance spectra of AgC, AgB and AuC nanoparticles after addition of
hemoglobin (10 uM).

S4. UV-vis absorption spectra of hemoglobin at different temperatures
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Figure S4. UV-vis absorption spectra of hemoglobin after incubation at different

temperatures for 20 min.
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S5. Additional SERS spectra of hemoglobin on different nanoparticles after incubation
at 40°C and 60°C
G000 10000
A ac | B | AgC
| o 40 °C 60 °C
5000 ] 8000 4 g
@ 4000 0
L L. 6000
= T
5.1 3000 4 E”
w w
72} oy 4000
f =00 i WW’K\
w w 1
— 2000
0 T T T T 0 T T T T
300 600 800 1200 1500 1800 300 600 200 1200 1500 1800
Raman shift (cm™) Raman shift (cm™)
2500 3500
C AgB D AgB
40 °C 0 30004 60 °C
2000 + © £ 3 §
— . 2500 T =
2 2 g8 ol
= 1500+ = 2000 ¥
= =
2 =
[} 7]
w 10004 o 1500
i i
® ® 1000
500
500
0 T T T T 0 T T T T
300 GO0 200 1200 1500 1800 300 600 900 1200 1500 1800
Raman shift (cm™) Raman shift (cm™)
16000 8000
E { AuC F AuC
140004 40 °C @ 60 °C &
1 @ @ 2 g
__ 12000 N 0004 T 5 B
a 1 a 3|
& & .
S 10000 =
g 1 5, 4000 -
@ 8000 @
w w
g ] 2
@ escmj c J—
4000 -
2000 0 ’ .

T
600

T T
900 1200

Raman shift (cm™)

T
1500

1800

300

T T
900 1200 1500 1800

Raman shift (cm™)

Figure S5. Additional SERS spectra of hemoglobin (10 uM) incubated at 40°C (A, C, E) and
60 °C (B, D, F), obtained with AgC (A, B), AgB (C, D), and AuC (E, F) nanoaggregates

(compare with Figure 3). Excitation wavelength: 633 nm, excitation intensity: 7.9-10° W/cm?,

acquisition time: 1 s.
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S6/7. Additional SERS spectra of ghost cells and erythrocytes on AgC nanoparticles
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Figure S6. SERS spectra of four ghost cells after addition of AgC nanoparticles. Bands at
663, 1006, 1147, 1270, 1371, 1451 and 1509 cm™ are visible in all ghost cell spectra.

Excitation wavelength: 785 nm, excitation intensity: 2:10° W/em?, acquisition time 1 s, scale

bars 1500 cps.
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Figure S7. SERS spectra of four different RBCs after incubation with AgC nanoparticles for
15 minutes (A) and 18 hours (B). The marked bands are found in all cell spectra. Excitation

wavelength: 785 nm, excitation intensity: 2:10° W/cm?® (RBCs 15 min), 6:10° W/cm* (RBCs

18 h), acquisition time 1 s.
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S8. Estimation of the maximum fraction of hemoglobin molecules in contact with

the nanoparticles

For the estimation of the number of hemoglobin molecules (Hb) adsorbed on nanoparticles,
all nanoparticles, and the Hb molecules were considered to be spherical as an approximation.
The nanoparticle surface covered by one Hb molecule, was assumed to be that of a circular
area defined by the diameter of the Hb spheres (Hb diameter 5.5 nm *). The number of Hb per
nanoparticle was calculated from the nanoparticle surface assuming a total coverage of the
nanoparticles with Hb. For the calculations of the nanoparticles surfaces we used the
nanoparticle diameters obtained from TEM measurements (see. Fig. 2 and Table 2) of AgC:
55 nm, AgB: 14 nm, and AuC: 32 nm). The Hb concentration in the experiments was about
10 uM as determined from the UV-vis absorption spectra. The nanoparticle concentrations
were calculated from the amounts of AgNO; or HAuCly used for synthesis (both can be
assumed to be fully used in the reduction due to excess sodium citrate and borohydride) and
from the average particle sizes as determined by TEM. From the Hb and nanoparticle
concentration and from the number of Hb molecules per nanoparticle, we estimated the

maximum fraction of Hb in contact with the nanoparticles.
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