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UV-Visible and fluorescence titration with CT-DNA 
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Figure S1. UV-Visible and fluorescence spectral changes for 1(a, b) and 2(c, d) by the addition of 

CT-DNA in Tris-HCl buffer pH = 7.4 at 25° C. 

Viscosity measurements 
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Figure S2. Viscosity changes of CT-DNA by the addition 1, 2, Ru(bpy)3Cl2 and ethediumbromide 

in Tris-HCl buffer pH = 7.4 at 25 ± ° C. 

A
b
s
o

rb
a

n
c
e
 

R
e
la

ti
v
e

 v
is

c
o
s
it
y
 

In
te

n
s
it
y
 

F
ra

ct
io

n
 b

o
u

n
d
 

F
ra

ct
io

n
 b

o
u

n
d
 

2 



4  

1275nm 

E
m

is
s
io

n
 

 
 

Singlet oxygen phosphorescence at 1275 nm 
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Figure S3. The 1O2 fluorescence at 1275 nm was recorded in pure aqueous solution by the 

excitation of complex 1 and 2 at 455  nm. 

 
 

Evaluation of 1O2 production ability by 1 and 2 
 

 

Figure S4. The detection of singlet oxygen in acetonitrile (a, b, e, f for 1; and c, d, g, h for 2) by 

indirect method; the photo-irradiation of 1 (b, f) and 2 (d, h) quenching absorbance of RNO in the 

presence of imidazole due to the generation of 1O2. Dark treatment does not result any change in 

absorbance. 
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Photo-induced cytotoxicity of 1 and 2 in 3D tumor cell lines 
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Figure S5. Photo-induced cytotoxicity of 1 (a, c) and 2 (c, d) in 3D tumors of A549 cells (top) and 

Hct116 (bottom) after photo-irradiation for 4 h (green bars), and in dark for 4 h (red bars). 

 

 
Table S1. IC50 values for the complexes 1 and 2 incubated with A549 and Hct116 2D, 3D tumor 

cells in the dark and upon photo-irradiation. 
 

 
1 2 

 

 

Cells 

Dark Light PI Dark Light PI 

2D 3D 2D 3D 2D 3D 2D 3D 2D 3D 2D 3D 

A549 >300 >300 28.1±0.2 58.2±0.2 >10 >5 >300 >300 25.3±0.2 62.8±0.5 >10 >5 

Hct116 >300 >300 30.1±0.4 65.4±0.1 >9 >4.5 >300 >300 30.0±0.2 59.1±0.3 >10 >5 
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MTT assay in the presence of ROS scavengers 
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Figure S6. MTT assay results for the A549 cells incubated in the presence of ROS scavengers 

under photo irradiation conditions. 

Percentage of DNA damage in cells: comet assay 
 

 

 

 

Figure S7. Percentage of DNA damage in at cellular level via comet assay measured using imageJ 

software. 
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Table S2. The cellular uptake quantification of 1 and 2 using MP-AES. 

 

 
Complex 

Log P 

Using shake-flask method 

Ru accumulation ppm/ 

1x106 cells by MP-AES 

  Light Dark 

1 -1.31 ± 0.02 0.80ppm 0.18ppm 

2 -1.72± 0.05 0.50ppm 0.11ppm 

 
Characterization of complex 1 and 21

 
 

 

Figure S8. 1H NMR spectra for complex 1 recorded in acetonitrile-d3. 
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Figure S9. HRMS spectra for complex 1 recorded in acetonitrile. 
 

Figure S10. 1H NMR spectra for complex 2 recorded in acetonitrile-d3. 
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RN-TYRPTO #87  RT:  0.38  AV: 1   NL: 6.73E6 
T: FTMS + p ESI Full ms [100.00-1500.00] 
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Figure S11. HRMS spectra for complex 2 recorded in acetonitrile. 
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