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Figure S1. The percentage of research papers focusing on silver (AgNPs) and gold nanoparticles (AuNPs) out of the total amount of papers discussing nanoparticles for biomedical applications (larger chart). Two smaller charts present the percentage of papers on interaction of AgNPs and AuNPs with cysteine (CYS) or glutathione (GSH).
Figure S2. 1H NMR spectrum of the mixture cysteine : cystine = 25 : 1, in D2O. Commercial samples (Sigma Aldrich) of both compounds were used.
Figure S3. 13C NMR spectrum of the reaction mixture cysteine : NaBH4 = 1 : 10, in D2O. The aliqout is taken after 75 min. The arrows show how signals (for cysteine and cystine) change with time.
Figure S4. 1H NMR spectra of the reaction mixture aliquots (cysteine : NaBH4 = 1 : 10, in ultrapure water/ D2O added) taken at several time points. The arrows show how signals (for cysteine and cystine) change with time. Upfield signals correspond to NaBH4.
Figure S5. 1H NMR spectra of the reaction mixture aliquots (GSH : NaBH4 = 1 : 10, in ultrapure water/D2O added) taken at several time points.
Figure S6. Uptake of silver (AgNPs) and gold nanoparticles (AuNPs) stabilized with cysteine (CYS) or glutathione (GSH) in L929 cells. 
Table S1. List of different methods employed for preparation of silver nanoparticles (AgNPs) in the presence of cysteine (CYS) and glutathione (GSH).
Table S2. List of different methods employed for preparation of gold nanoparticles (AuNPs) in the presence of cysteine (CYS) and glutathione (GSH).
Table S3. Overview of published data on the toxic effects of silver (AgNPs) and gold nanoparticles (AuNPs) to L929 cells in vitro, depending on their physico-chemical properties and concentration.
Table S4. Overview of the results of 48 h acute toxicity testing of gold and silver nanoparticles to Daphnia magna Straus, depending on their physico-chemical properties and concentration.
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Figure S2. 1H NMR spectrum of the mixture cysteine : cystine = 25 : 1, in D2O. Commercial samples (Sigma Aldrich) of both compounds were used.
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Figure S4. 1H NMR spectra of the reaction mixture aliquots (cysteine : NaBH4 = 1 : 10, in ultrapure water/D2O added) taken at several time points. The arrows show how signals (for cysteine and cystine) change with time. Upfield signals correspond to NaBH4.
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Figure S5. 1H NMR spectra of the reaction mixture aliquots (GSH : NaBH4 = 1 : 10, in ultrapure water/D2O added) taken at several time points.





Figure S6. Uptake of silver (AgNPs) and gold nanoparticles (AuNPs) stabilized with cysteine (CYS) or glutathione (GSH) in L929 cells. 









Table S1. List of different methods employed for preparation of silver nanoparticles (AgNPs) in the presence of cysteine (CYS) and glutathione (GSH).
	Biothiol
	[AgNO3], mM
	[AgNO3]:[NaBH4]:[biothiol]
	Last added reactant
	Visual observation
	Size [nm] (% Volume)

	CYS
	1
	1 : 2 : 0.2
	CYS
	Brown, stable
	3.0 ± 0.3 (100%)

	CYS
	1
	1 : 2 : 0.2
	NaBH4
	Dark brown, stable
	15.5 ± 2.0 (100%)

	CYS
	1
	1 : 2 : 0.5
	CYS
	Brown-gray, stable
	n.a.

	CYS
	1
	1 : 2 : 0.5
	NaBH4
	Dark gray, black precipitate
	n.a.

	CYS
	1
	1 : 10 : 0.2
	CYS
	Brown, unstable
	3.3 ± 0.6 (100%)

	CYS
	1
	1 : 10 : 0.2
	NaBH4
	Brown, unstable
	1.7 ± 0.8 (98%)
15.2 ± 1.7 (2%)

	CYS
	5.6
	1 : 10 : 1
	NaBH4
	Dark greenish-gray, stable but precipitates
	8.0 ± 0.9 (99%)
30.9 ± 9.8 (<1%)

	GSH
	1
	1 : 2 : 0.2
	GSH
	Brown, stable
	4.8 ± 1.2 (99%)
51.6 ± 3.4 (<1%)

	GSH
	1
	1 : 2 : 0.2
	NaBH4
	Dark brown, stable
	n.a.

	GSH
	1
	1 : 2 : 0.5
	GSH
	Brownish-gray, stable
	n.a.

	GSH
	1
	1 : 2 : 0.5
	NaBH4
	Dark gray, black precipitate
	n.a.

	GSH
	1
	1 : 10 : 0.2
	GSH
	Brownish, stable
	14.6 ± 3.1 (18%)
46.9 ± 6.3 (82%)

	GSH
	5.6
	1 : 10 : 1
	NaBH4
	Brown, stable
	6.0 ± 1.2 (99%)
315.1 ± 74.3 (<1%)









Table S2. List of different methods employed for preparation of gold nanoparticles (AuNPs) in the presence of cysteine (CYS) and glutathione (GSH).
	Biothiol
	[HAuCl4], mM
	[HAuCl4]:[NaBH4]:[biothiol]
	Last added reactant
	Visual observation
	Size [nm] (% Volume)

	CYS
	1
	1 : 2 : 0.2
	CYS
	Dark red, turns blue-gray, unstable
	n.a.

	CYS
	1
	1 : 2 : 0.2
	NaBH4
	Unstable
	n.a.

	CYS
	1
	1 : 2 : 1
	CYS
	Purple, precipitates
	n.a.

	CYS
	1
	1 : 2 : 1
	NaBH4
	Unstable, black precipitate
	n.a.

	CYS
	1
	1 : 10 : 0.2
	NaBH4
	Yellow, turns purple, stable
	10.7 ± 3.7 (30%)
48.5 ± 5.8 (70%)

	CYS
	3
	1 : 10 : 1
	NaBH4
	Yellow, turns purple, stable but precipitates
	24.2 ± 3.4 (54%)
80.0 ± 2.1 (10%)
21.7 ± 4.8 (35%)

	GSH
	1
	1 : 2 : 0.2
	GSH
	Dark grey, unstable
	n.a.

	GSH
	1
	1 : 2 : 0.2
	NaBH4
	Dark grey. unstable
	n.a.

	GSH
	1
	1 : 2 : 1
	GSH
	Red, unstable
	n.a.

	GSH
	1
	1 : 2 : 1
	NaBH4
	Brown, unstable
	n.a.

	GSH
	1
	1 : 10 : 0.2
	NaBH4
	Yellow, turns purple, stable
	10.2 ± 1 (48%)
37.4 ± 6.5 (29%)
168.4 ± 67.3 (22%)

	GSH
	3
	1 : 10 : 1
	NaBH4
	Yellow, turns reddish, stable
	6.4 ± 0.8 (65%)
65.1 ± 3.8 (33%)







Table S3. Overview of published data on the toxic effects of silver (AgNPs) and gold nanoparticles (AuNPs) to L929 cells in vitro, depending on their physico-chemical properties and concentration.
	NP type
	Size [nm]
	ζ [mV]
	Coating
	Concentration applied, mg L-1
	Endpoint measured
	Method
	Result
	Refe-rence

	AuNP
	36.3 ± 12.4
	-49.4 ± 3.0
	PVP
	1 – 400 
	viability
	WST-8
	No reduction in viability at highest concentration
	[1]

	AuNP
	0.8, 1.2, 1.4, 1.8, 15.0
	/
	TPPMSI
	/
	viability
	MTT
	Viability reduction in NPs of 1.8 nm or smaller; EC50 250 µM, 140 µM, 56 µM, 230 µM, respectively
	[2]

	AuNP
	19 ± 3
	-35.7
	citrate
	1 – 25 
	viability
	MTT
	Significant cell death at 5 µg/mL or higher, after 48 h exposure, EC50 18. mg L-1
	[3]

	AgNP
	/
	/
	PVP
	25 – 100 
	apoptosis
	annexinV/PI
	>90% live cells after 24h, 5.5% early apoptotic at highest conc., no necrosis
	[5]

	AgNP
	5
	/
	PVP
	0.1 – 100 
	viability
	MTT
	Significant cell death at 25 µg/mL (cca 50%)
	[6]


I triphenylphosphine monosulfonated







Table S4. Overview of the results of 48 h acute toxicity testing of gold and silver nanoparticles to Daphnia magna Straus, depending on their physico-chemical properties and concentration.
	NP type
	Size [nm]
	ζ [mV]
	Coating
	Concentration(s) applied
	Result
	Reference

	AgNP
	55.4 ± 10.1 and
89.3 ± 21.5
	-33,6±8.3 and
-25,7 ± 7,9
	PVP
	N/A
	100% mortality at 100 µg L-1, no mortality below 10 µg L-1
	[7]

	AgNP
	39 ± 10
	-0.13
	PVP
	N/A
	EC50 14.81 µg L-1
	[8]

	AgNP
	8.4 ± 2.8
	/
	PVP
	N/A
	EC50 54.0 ± 1.4 µg L-1
	[9]

	AgNP
	35
	/
	PVP
	N/A
	EC50 10.48 ± 3.23 µg L-1
	[10]

	AgNP
	40-50
	-19.6 ± 3.5
	carbonate
	20, 50, 100, 200 and 500 mg L-1
	No mortality up to 500 mg L-1
	[11]

	AgNP
	28.3 ± 0.8
	/
	PVP
	0−51
nmol L-1
	EC50 55 ± 16 nmol L-1
	[12]

	AuNP
	21

	/
	bare
	N/A
	EC50 ∼70 mg L-1
	[13]

	AuNP
	14 ± 4
	−14 ± 8
	citrate
	0.1 – 10 mg L-1
	EC10 ≥ 10 mg L-1
	[14]

	AuNP
	17.9 ± 0.9
	17.9 ± 0.9
	PAHI
	0.001–25 mg L-1
	40% mortality at 10 µg/L
	[15]

	
	12.8 ± 1.2
	−15.3 ± 1.5
	citrate
	
	No mortality at highest conc.
	

	
	8.0 ± 1.2
	−18.5 ± 1.3
	MPAII
	
	No mortality at highest conc.
	


I polyallylamine hydrochloride
II 3-mercaptopropionic acid
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