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Figure S1. XRD patterns (a, d, g), Raman spectra (b, e, h), and FT-IR spectra (c, f, i) of the different G-Ap and GO-Ap nanocomposites prepared in presence of the amino acids L-Arg, L-Ala and L-Asp, and Tb3+. Apatite ASTM card file no. 9-432; graphite (ASTM card no. 41-1487); Tb2O3 (ASTM card no. 19-1326).
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Figure S2. TEM microscopy of the nanocomposites. Scale bar is 200 nm.
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Figure S3. Luminescence decay curve of graphene nanocomposites doped with Tb3+. λexc/em = 375/545 nm, slit-widthsexc/em = 20/20 nm, and detector voltage = 800 V. Circles correspond to experimental data and lines to the fitting equation
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Figure S4. Luminescence decay curve of graphene-oxide functionalized materials doped with Tb3+. λexc/em = 375/545 nm, slit-widthsexc/em = 20/20 nm, and detector voltage = 800 V. Circles correspond to experimental data and lines to the fitting equation.
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Figure S5. Pictures of the materials exposed to white (sun) and UV lights.
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Figure S6. Intensity profile of the fluorescence of apatite particles. a) Intensity profile obtained by confocal microscopy in the blue channel at 405 nm (Ch 405) and in the red channel at 559 nm (Ch 559); b) Intensity profile obtained along the line shown in the images. Scale bar: 10 µm. The Pearson’s correlation coefficient was calculated from the signals of each channel using the Matlab function corrcoef. Pearson’ correlation coefficient (R value) = 0.8078. A value of 1 is highly correlated, -1 is anti-correlated and 0 means no correlation. 
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Figure S7. Intensity profile of the fluorescence of G/nAp nanocomposites. a) Intensity profile obtained by confocal microscopy in the blue channel at 405 nm (Ch 405) that shows apatite, and in the red channel at 559 nm (Ch 559) that shows other elements of Graphene-Arginine-Apatite-Terbium (G -Arg-Ap-Tb) particles. Scale bar: 10 µm; b) Intensity profile obtained along the line shown in the images. The Pearson's correlation coefficient was calculated from the signals of each channel using the Matlab function corrcoef. Pearson’ correlation coefficient (R value) = 0.1217. A value of 1 is highly correlated, -1 is anti-correlated and 0 means no correlation.
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Figure S8. Intensity profile of the fluorescence of GO/nAp nanocomposites. a) Intensity profile obtained by confocal microscopy in the blue channel at 405 nm (Ch 405) that corresponds to the fluorescence of apatite, as well as in the red channel at 559 nm (Ch 559). Images corresponding to Graphene Oxide-Arginine-Apatite (GO-Arg-Ap) particles. Ap covers most of the surface of GO. Scale bar: 10 µm; b) Intensity profile obtained along the line shown in the images. Pearson’ correlation coefficient (R value) = 0.7871. A value of 1 is highly correlated, -1 is anti-correlated and 0 means no correlation.


Table S1. Carbonation degree in the composites in mass weight (%).
	
	
	
	
	Ap
	
	
	

	
	
	
	Wt %CO3
	3.32
	
	
	

	G-Arg
	G-Aln
	G-Asp
	G-Cit
	G-Arg-Tb
	G-Aln-Tb
	G-Asp-Tb
	G-Cit-Tb

	0.97
	1.07
	1.00
	1.31
	0.86
	1.12
	1.55
	1.37

	GO-Arg
	GOAln
	GO-Asp
	GO-Cit
	GO-Arg-Tb
	GO-Aln-Tb
	GO-Asp-Tb
	GO-Cit-Tb

	1.17
	1.70
	0.83
	1.44
	2.05
	2.08
	1.75
	2.41










Table S2. Elemental EDX composition (% atom) of G/Ap and GO/Ap composites prepared in presence of Arg, Aln, Asp, and Cit, both undoped and Tb3+-doped
	Element (%)
	G-Arg
	G-Aln
	G-Asp
	G-Cit

	C
	69.65
	55.47
	75.78
	41.33

	O
	17.97
	20.95
	13.52
	29.96

	P
	5.33
	10.27
	4.44
	11.26

	Ca
	7.04
	11.46
	6.25
	17.45

	N
	—
	—
	—
	—

	Element (%)
	G-Arg-Tb
	G-Aln-Tb
	G-Asp-Tb
	G-Cit-Tb

	C
	36.40
	43.97
	39.98
	37.81

	O
	38.10
	39.25
	38.32
	40.24

	P
	10.99
	8.26
	9.41
	8.60

	Ca
	11.22
	4.67
	9.57
	11.35

	N
	—
	—
	—
	—

	Tb
	1.86
	1.55
	1.21
	1.16

	Element (%)
	GO-Arg
	GO-Aln
	GO-Asp
	GO-Cit

	C
	20.12
	28.62
	44.48
	38.31

	O
	41.28
	28.01
	32.31
	27.88

	P
	11.43
	12.17
	3.05
	11.80

	Ca
	18.34
	22.12
	6.65
	14.50

	N
	8.80
	9.08
	10.02
	—

	Element (%)
	GO-Arg-Tb
	GO-Aln-Tb
	GO-Asp-Tb
	GO-Cit-Tb

	C
	30.87
	31.03
	25.52
	28.46

	O
	36.03
	32.12
	49.04
	50.30

	P
	10.63
	11.22
	3.99
	8.82

	Ca
	13.35
	15.18
	12.97
	9.42

	N
	9.07
	8.73
	6.74
	—

	Tb
	3.28
	1.68
	1.49
	1.26
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