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1. Elemental Analysis

The CHNS Elemental Microanalyses were performed in the Research Assistance
Center (Complutense University of Madrid, Spain), from 2.1 mg of AuNP-Cys-RTX and
2.3 mg lyophilized AgNP-Cys-RTX samples.

AuNP-Cys-RTX

(o)

HO 'a o)
ety
o NHO Me uJ\Me
@ VYOH
o)

Element % mass % mol
Carbon 4.97 0.414
Hydrogen 0.96 0.952
Nitrogen 0.98 0.070
Sulfur 1.40 0.044

AgNP-Cys-RTX

(0]
HO)HInYU\ /\()\)OL
S Tﬂ Tl
o NHO Me ”)\Me
@ \/KH/OH
[¢]

Element % mass % mol
Carbon 5.03 0.083
Hydrogen 1.49 1.478
Nitrogen 1.47 0.105
Sulfur 1.51 0.047
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Figure S1. FTIR characterization of (1) AuNP-Cys, (2) AuNP-Cys-RTX, (3) Raltitrexed (RTX) and (4) Cysteine (Cys).
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Figure S2. FTIR characterization of (1) Cysteine (Cys) and (2) AgNP-Cys.
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Figure S3. FTIR characterization of (1) Raltitrexed (RTX) and (2) AgNP-Cys-RTX.
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2. Yield of AuNP functionalization:

To calculate the yield of the functionalization of the nanoparticle, we must take into
account that AuNP can have cysteine remain molecules.

The cysteine molecules have 1 Sulfur and 1 Nitrogen atom (ratio N /S =1).

The Cys-RTX molecules have 2 Sulfur and 5 Nitrogen atoms (ratio N / S =2.5).

In this way, dividing (% Mol Element / Atomic Weight, see Elemental Analysis) of N
(0.070) by that of S (0.044), we will obtain that the N / S ratio of AuNP-Cys-RTX sample is
1.59.

% Functionalization Yield = (1.59 / 2.5) 100% = 64% (1)

This result indicates that for every 100 cysteine molecules bound to an AgNP, 64 of
these molecules are bound, respectively, with a Raltitrexed molecule (Cyst-RTX).

To calculate the approximately theoretical number of Cys-RTX branches in AuNPs,
the AuNP and gold atoms are assumed to be perfect spheres packed into the AuNP with
a density of 64% (density resulting from the random close packing of perfect spheres of
equal size).

The volume of the sphere is assumed to be: 4/3 (7)(r?), and the radius of AuNP is (14.7
/ 2) nm, and the radius of Au is 0.135 nm.

Number Au Atom per AuNP = (% density Au Packet) x [(Volume AuNPs)] / (Volume Au)] =0.64 x [ 4/3

() (14.7/2)3 1/ [ 4/3 () (0.135)* | = 103286 atom Au/AuNP @

Number S Atom per AuNP = (Number Au Atom per AuNP) x Molar ratio of (S atom mol / Au atom
mol) = (Number Au Atom per AuNP) x [ (%S / atom weight S) / (% Au /atom weigh Au)] =103286 x  (3)
(0.044 / 0.435) = 10447 atom S / AuNP

% Branches Cys-RTX = % Yield x atom S/ (AuNP / 2) = 0.64 x (10447 / 2) = 3343 branches per Cys-RTX/

Au NP. @

3. Yield of AgNP functionalization:

In the same way as before:
Dividing (% Mol Element / Atomic Weight, see Elemental Analysis) of N (0.105) by
that the S (0.047), we will obtain that the N / S ratio of AuNP-Cys-RTX sample is 2.234.

% Functionalization Yield = (2.234 / 2.5) 100% = 89.4% (5)

This result indicates that for every 100 cysteine molecules bound to an AgNP, 89 of
these molecules are bound, respectively, with a Raltitrexed molecule (Cyst-RTX).

% Branches Cys-RTX = 4100 branches Cys-RTX/ AgNPs. (6)
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Figure S4. TEM of AuNPs-Cys-RTX, and the statistical distribution of the size of the nanoparticles. The box points out the
nanoparticles distributed between the second and third quartile, while the bars indicate the values of the first and fourth
quartiles.
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Figure S5. TEM of AgNPs-Cys-RTX, and the statistical distribution of the size of the nanoparticles. The box points out the
nanoparticles distributed between the second and third quartile, while the bars indicate the values of the first and fourth
quartiles.
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Figure S6. Cell viability of HCT-116 after 72 and 96 hours of treatment with 2000, 1000 and 250 nM free Raltitrexed. (P-

Value < 0.0001).
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Figure S7. 'TH-NMR spectra of Raltitrexed in DMSO d6. The inset figure shows the RTX aromatic zone supported in AuNP

after the lyophilization process.



