Testing particles using the algal growth inhibition test (OECD 201) – the suitability of in vivo chlorophyll fluorescence measurements
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SI 1: Test materials

Table SI 1: Motivation for the selection of each material.
	Short name
	Material
	Motivation

	Ti64
	Ti-alloy
	One of the most widely used alloys, often used as a basis for the development of new alloys, used for additive manufacturing and lightweight construction

	IN718
	Ni-alloy
	Commonly used alloy (high-temperature applications), often used as a basis for the development of new alloys, used for additive manufacturing, high temperature-applications, and turbines

	Ti64_SiC
	CDS-Ti-alloy
	Ceramic dispersion, strengthened lightweight construction, used for additive manufacturing, lightweight construction

	IN_Y2O3
	CDS-Ni-alloy
	Oxide dispersion, strengthened alloy (high-temperature applications), used for additive manufacturing, high-temperature applications, and turbines

	SiC_thin
	silicon carbide fibre
	Rigid nanofiber/microfiber, high WHO fraction

	TiO2 IG
	TiO2 nanowire (industrial grade)
	Rigid industrial-grade nanofiber/microfiber, high WHO fraction, influence of fibre morphology

	Cu fibre
	Copper fibre
	Influence of fibre morphology 

	ES 4
	Silver platelets
	Platelet as additional morphology

	PMMA
	Poly(methylmethacrylate
	Monodispersity 

	PE_broad_distribution 
	Polyethylene
	Polydispersity

	PA-6 
	Polyamide
	Micronized polyamide, used in 3-D printing





SI 2: Calibration curves: fluorescence intensity – cell number
The cell density of the inoculum culture (pre-culture) was determined using a CASY Model TT cell counter. The fluorescence was measured on a Synergy MX microplate photometer (BioTek, Germany) in four replicates of 200 µL. The excitation wavelength was 440 nm and the emission wavelength was 690 nm.

Table SI 2: In vivo fluorescence signals and cell numbers. 
	Sample
	Mean fluorescence value 
	Cell number/mL

	blank
	389
	0

	1
	740
	25,270

	2
	1,288
	37,140

	3
	2,091
	59,010

	4
	3,019
	88,340

	5
	3,689
	110,500

	6
	8,143
	390,100

	7
	14,316
	589,200

	8
	19,515
	844,900

	9
	23,406
	1,114,000
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Figure SI 1: Calibration curve for the determination of in vivo fluorescence.


Table SI 3: In vitro fluorescence signals and cell numbers.
	Sample
	Mean fluorescence value 
	Cell number/mL

	blank
	395
	0

	1
	435
	5,069

	2
	446
	7,965

	3
	489
	15,100

	4
	608
	24,780

	5
	822
	43,850

	6
	1,212
	81,930

	7
	2,067
	156,500

	8
	3,773
	300,400

	9
	6,535
	577,800

	10
	12,409
	1,270,000

	11
	23,005
	2,410,000

	12
	37,262
	4,626,000
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Figure SI 2: Calibration curve for the determination of in vitro fluorescence.


SI 3 : Results for the positive control 3,5-dichlorophenol
Table SI 4: Percentage inhibition of growth rate caused by 3,5-dichlorophenol after 0–72 h.
	Treatment
[mg/L]
	Mean growth rate
	Standard deviation
	Number of replicates
	Percentage inhibition

	Control
	1.517
	0.0661
	6
	

	0.16
	1.719
	0.1262
	3
	–13.3

	0.50
	1.707
	0.0456
	3
	–12.6

	1.58
	1.537
	0.1093
	3
	–1.3

	5.00
	0.341
	0.0292
	3
	77.5



Table SI 5: Critical effect and threshold concentration observed at the end of the test. 
	Critical concentration [mg/L]
	0–72 h
	95% confidence interval

	EC10
	
	1.89
	1.28 – 2.78

	EC20
	
	2.32
	1.63 – 3.31

	EC50
	
	3.44
	2.28 – 5.25

	LOEC
	
	5.00
	

	NOEC
	
	1.58
	



Table SI 6: Validity information.
	Criterion
	Required
	Achieved
	 
	Valid

	Validity time period
	72 h
	72 h
	
	yes

	BF 0–72 h
	16
	96.3
	
	yes

	Mean GR
	0.920/d
	1.517/d
	
	yes

	CV mean GR
	7.0
	4.4
	
	yes

	
	
	
	
	

	Sectional GR Control
	
	
	

	Time:
	0–24 h
	24–48 h
	48–72 h
	

	Repl. 1
	1.772
	1.266
	1.366
	

	Mean Repl. 1
	1.5
	
	
	

	CV Repl.1
	18.2
	
	
	

	Repl. 2
	1.564
	1.302
	1.504
	

	Mean Repl. 2
	1.5
	
	
	

	CV Repl.2
	9.4
	
	
	

	Repl. 3
	1.659
	1.308
	1.886
	

	Mean Repl. 3
	1.6
	
	
	

	CV Repl.3
	18.0
	
	
	

	Repl. 4
	1.679
	1.260
	1.551
	

	Mean Repl. 4
	1.5
	
	
	

	CV Repl.4
	14.4
	
	
	

	Repl. 5
	1.782
	
	1.573
	

	Mean Repl. 5
	1.6
	1.383
	
	

	CV Repl.5
	12.6
	
	
	

	Repl. 6
	1.642
	
	1.745
	

	Mean Repl. 6
	1.5
	1.058
	
	

	CV Repl.6
	25.0
	
	
	

	
	
	
	
	

	 
	Required
	Achieved
	 
	

	Mean of mean Repl. 
	 
	1.517
	 
	

	Mean CV Repl. 
	35.0
	16.3
	 
	yes


Mean Repl.: mean replicate sectional GR over time; CV Repl.: coefficient of variation of replicate over time; Mean of mean Repl.: mean of 'mean replicate sectional GR over time; Mean CV Repl.: mean of coefficients of variation of replicate over time.

SI 4: Examples using short-term pre-tests to confirm the suitability of in vivo fluorescence measurements. 
Four different setups (test medium; test medium + particles, algae, algae + particles) of 100 mL each were prepared in Erlenmeyer flasks with OECD test medium, a particle concentration of 100 mg/L and ~1 × 106 algae per mL. The algal concentration corresponds approximately to the cell count at the end of the test. Mixing was performed by manually shaking. The fluorescence was determined on a Synergy MX microplate photometer (BioTek, Germany) in 96-well plates in four replicates of 200 µL. The excitation wavelength was 440 nm, the emission wavelength was 690 nm and gain 80 was applied. 
The similar fluorescence signals (Table SI 7) of the test medium and test medium + particles as well as the algal suspension and algal suspension + particles indicated the suitability of the in vivo fluorescence measurement. Interference by the test particles to increase the fluorescence signal compared to the test medium (indicating autofluorescence) or to reduce the fluorescence signal compared to the algae (indicating the obstruction or absorption of light) was excluded.

[bookmark: _Ref99106534][bookmark: _Ref92728735]Table SI 7: Relative fluorescence units (excitation wavelength 440 nm; emission wavelength 690 nm) of various pre-tests to indicate the suitability of in vivo fluorescence measurement (mean ± SD of four replicates). 
	Particles
	Test medium
	Test medium + particles
	Algae
	Algae + particles

	IN-Y2O3
	555 ± 14
	544 ± 7
	43406 ± 4088
	45624 ± 1014

	Cu nanowires
	567 ± 19
	356 ± 32
	32017 ± 466
	34307 ± 843
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