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Table S1. Quantum yields of CDs obtained employing a molar ratio of CA:EDA = 1:1 and microwave irradiated for dif-
ferent time periods (1.5 to 4.0 min). 

CA EDA NH2/COOH 
Ratio Time QY 

mass (g) mmol V (μL) mmol  min (%) 
1.00 5.21 350 5.21 0.667 1.5 39.4 
1.00 5.21 350 5.21 0.667 2.0 46.2 
1.00 5.21 350 5.21 0.667 3.0 40.3 
1.00 5.21 350 5.21 0.667 4.0 21.6 

 

Table S2. Quantum yields of CDs obtained for various CA:EDA molar ratios after  microwave irradiation for 2 min. 

CA EDA NH2/COOH 
Ratio 

CA:EDA 
Molar Ratio QY 

mass (g) mmol Volume (μL) mmol   (%) 
1.00 5.21 280 4.20 0.54 1.24 37.97 
1.00 5.21 315 4.72 0.60 1.10 37.35 
1.00 5.21 350 5.21 0.67 1.00 39.13 
1.00 5.21 385 5.77 0.74 0.90 48.54 
1.00 5.21 420 6.29 0.81 0.83 40.56 

 

Table S3. Alkyl-TPP functionalized carbon dots synthesized by the interaction of carbon dots (100 mg) with various 
moles of C4TPP or C10TPP, the number of their primary amino groups and the degree of functionalization for each sam-
ple. 

Sample Alkyl-TPP (mmol) Primary Amino Groups 
(mmol ΝΗ2/g) 

Degree of Functionalization (%) 

CD  1.18 - 
CD-C4TPP-1 10 0.81 31 % 
CD-C4TPP-2 15 0.49 58 % 
CD-C4TPP-3 25 0.21 82 % 
CD-C10TPP-1 10 0.86 27 % 
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CD-C10TPP-2 15 0.59 50 % 
CD-C10TPP-3 25 0.20 83 % 

  

 
Figure S1. 1H- NMR (Α) and 13C-NMR (Β) spectra of N-doped CDs  
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Figure S2. 1H- NMR spectra of alkyl-TPP functionalized CDs 

 

 
 

Figure S3. FTIR spectra of N-doped CDs, of (10-carboxydecyl)triphenylphosphonium bromide (TPP-C10-COOH), 
and of C10TPP functionalized CDs with two different degrees of functionalization, i.e., 27 and 83 % for CD-C10TPP-1 
and CD-C10TPP-3, respectively. 
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Figure S4. (A) TEM images of N-doped CDs. The size of the bar at the lower left corner is 20 nm. (B, C, D) High reso-

lution TEM (HRTEM) images of N-doped CDs. The insets are the corresponding Fast Fourier transform (FFT) pat-

terns. 

 
Figure S5. X-ray diffractogram of N-doped CDs. 
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Figure S6. Fluorescence intensity of N-doped CDs in water vs. pH: Intensity of the emission spectra at 460 nm (λex=352 
nm) and of the excitation spectra at 240 and 352 nm (λem=460 nm).  

             

Figure S7. Quenching of the fluorescence of N-doped CDs by Fe(II) and Fe(III) ions in water. Fo and F are the fluores-
cence intensities in the absence and presence of quencher, respectively; while Q is the concentration of quencher. 
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Figure S8. Fluorescence excitation and emission spectra of CD-C4TPP•Rh (0.1 mg/mL). 

  

Figure S9. UV-Vis spectra of Rhodamine B, CD•Rh and its alkyl-TPP derivative CD-C4TPP•Rh (0.1 mg/mL). For clari-
ty reasons, the CD-C4TPP•Rh curve is shifted by 0.05 units along the Y axis for clarity. 
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Figure S10. UV-Vis spectra of (4-carboxybutyl)triphenylphosphonium bromide (TPP-C4-COOH; 0.2 mM) and of (10-
carboxydecyl)triphenylphosphonium bromide (TPP-C10-COOH; 0.2 mM) in ethanol. 
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Figure S11. Cytotoxicity of alkyl-TPP functionalized carbon dots derivatives in MDA-MB-231 cell line. Cells were 
treated for 24 h with increasing concentrations (125-500 μg/mL) of CD-C4TPP1, CD-C4TPP3, and CD-C10TPP1, CD-
C10TPP3 each of different degrees of functionalization (see Table S3). Cell viability was measured with MTT. Results 
are expressed as the mean ± standard error for at least three independent experiments. 
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