UV-Vis Spectroscopic Characterization of Nanomaterials in Aqueous Media
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Supplementary information
Protocols used by other participants in the present study for the calibration of their spectrophotometers.

1. Spectrophotometer B
1.1 Turn on the UV-Vis spectrometer for at least 20 min to allow the lamp to heat up. NOTE: See Table of materials to refer to the model and brand of the spectrophotometer used.

1.1.1 Open the software and select the option ‘Spectrum scan’ from the mode window that displays the operating modes.

1.1.2 Adjust the parameter settings in ‘InstrumentSettings and parameters’ in the software before proceeding with the measurements. Details of the parameters used for AuNP suspensions are shown in Table 1.


1.1.3 Fill two quartz cuvettes (200 µL, Micro-cuvette) with 200 µL of ultrapure water (UPW) (18.2 MΩ.cm).  Place the reference cuvettes inside the cell holder (rear) and the sample cell holder (front) to cover the light path (see Table of materials for the specific cuvette model and brand). NOTE: Ensure that the cuvettes are positioned and aligned correctly to cancel the noise effect and other environmental effects that are not sample-related. 

1.1.4 Finally, close the UV-Vis instrument cover, and continue with the blank calibration by selecting ‘Blank’ from the command bar. The baseline correction is obtained by running a reference with the two cuvettes filled with 1 mL of UPW placed in the sample holders.

2. Spectrophotometer C

2.1. Turn on the UV-Vis spectrometer for at least 20 min to allow the lamp to heat up. NOTE: See Table of materials to refer to the model and brand of the spectrophotometer used.

2.2 Open the software and select the option ‘scan’ from the mode window that displays the operating modes.

2.3 Adjust the parameter settings in ‘Settingsparameters’ in the software before proceeding with the measurements. Details of the parameters used for the AuNP suspensions are shown in Table 1.  

2.4 Fill two cuvettes (1 mL; Semi-micro quartz) with 1 mL of UPW (18.2 MΩcm). Place the reference cuvettes inside the cell holder (rear) and the sample cell holder (front) to cover the light path (see Table of materials for the specific cuvette model and brand). 
NOTE: Ensure that the cuvettes are positioned and aligned correctly to cancel the noise effect and any other environmental effects that are not sample-related. 

2.5 Finally, close the UV-Vis instrument cover, and continue with the blank calibration by selecting ‘Zero’ and ‘Baseline’ from the command bar. The baseline correction is obtained by running a reference with the two cuvettes filled with 1 mL of UPW placed in the sample holders.

3.  Spectrophotometer D

3.1 Turn on the UV-Vis spectrometer for at least 20 min to allow the lamp to heat up. It is recommended to measure 3 different reference standards as a performance check. 
NOTE: See Table of materials to refer to the model and brand of the spectrophotometer used.

3.2 Open the software and select the option ‘Spectrum scan’ from the mode window that displays the operating modes available.

3.3 Adjust the parameter settings in ‘SettingsCary’ in the software before proceeding with the measurements. Details of the parameters used for AuNP suspensions are shown in Table 1. 


3.4 Fill two cuvettes (1.5 mL; polystyrene cuvette) with 1 mL of UPW (18.2 MΩcm). Place the reference cuvettes in cell holder (rear) and the sample cell holder (front) to cover the light path (See table of materials for the specific cuvette model and brand). 
NOTE: Ensure that the cuvettes are positioned and aligned correctly to cancel the noise effect and any other environmental effects that are not sample-related. 

3.5 Finally, close the UV-Vis instrument cover, and continue with the blank calibration by selecting ‘Baselinestart’ from the command bar. The baseline correction is obtained by running a reference with the two cuvettes filled with 1 mL of UPW placed in the sample holders.

Table 1. Parameter settings used for measurements. The table lists the parameters used to set the UV-Vis spectrometers before the measurements.
	Settings



	Equipment model
	Unit




	
	Jenway 600
	UV-1800 Shimadzu 
	Agilent Cary 5000
	 Varian Cary 50
	

	Measurement Mode
	Spectrum scan 
	Spectrum scan 
	Scan 
	Spectrum Scan
	N/A

	Data Mode
	ABS
	ABS
	ABS
	 ABS
	N/A

	Start wavelength
	680
	680
	680
	 680
	nm 

	End Wavelength
	380
	380
	380
	 380
	nm

	Scan Speed
	400
	400
	600
	 400
	nm/min

	Sampling interval
	0.5
	0.5
	1
	0.17
	N/A

	Slit Width
	1.5
	1.5
	2
	 1.5
	N/A

	Path Length
	10
	10
	10
	 10
	N/A


Abbreviations: No Applicable (N/A), Absorbance (ABS), Nanometer (nm), and Minute (min).

4. Measurement of the nanoparticle dispersions

For Spectrophotometers A, B, C, and D, refer to section 4 in the main manuscript for a detailed protocol of the nanoparticle’s dispersions for the equipment.

4.1 Measurement of the nanoparticle dispersions: 

Once the blank calibration has been performed and a fresh sample has been prepared: 

4.1.1. Place a cuvette holding diluted suspension in the sample cell holder. It is recommended to use a new disposable cuvette for each different sample analyzed to avoid cross-contamination among samples. If using a non-disposable quartz cuvette, the sample cuvette must be rinsed with UPW and dried between samples.

4.1.2. Perform spectral acquisition either by pressing the Sample button on the front of the machine, or the Sample button at the bottom left of the ChemStation window. When measurement is complete the spectrum will be displayed in the Overlaid Sample Spectra window in ChemStation.

4.1.3. Save the spectrum results (see next section) and repeat with the next sample until complete.

4.2. Reporting results

4.2.1. After each measurement, select the most recently acquired spectrum in the Overlaid Sample Spectra window and export it to a .csv file using File > Export Selected Spectrum. NOTE: Filenames can have a maximum of eight characters only. These files provide an absorbance value and its standard deviation for each measured wavelength.

4.2.2. After acquiring all the spectra, save them into a single native format file by firstly selecting them all on the screen (hold down the Ctrl key to select multiple spectra) and using File > Save > Selected Spectra. 
NOTE: This file cannot be read by Excel but is a backup that can be loaded into ChemStation to retrieve and export the spectral data.

4.2.3. Analyze the results as described in section 5 in the main manuscript. 


5. Reporting results

For Spectrophotometers A, B, C, and D, refer to section 4 in the main manuscript for a detailed protocol reporting the extracted results.


6. Spectrophotometer E

6.1. Switch on the controlling computer.

6.2. Turn on the HP8453 spectrometer using the power button, and wait for the light on the front of the machine to turn green. Ensure that the sample holding area contains a sample holder suitable for a 1 cm path length cell. 


6.3. Start the HP ChemStation software using the ‘Instrument 1 online’ icon on the PC desktop.

6.4. When the software is fully booted, check that the tungsten lamp of the spectrophotometer is on by viewing the image of the lamps at the bottom left of the ChemStation window. If on, the tungsten lamp image (the smaller of the two lamps) should be glowing. If not, right click on the image of the lamp and choose ‘LAMP ON’ from the menu.

6.5. Allow 30 min for the lamp and machine to warm up before processing any samples.

6.6. In the ChemStation window, click Instrument  Setup Spectrophotometer and enter the selected wavelength range (Low wavelength 380 nm, High wavelength 680 nm). Change integration time to 2 s and Interval to 1 s, if not at these values. Click OK when done.

6.7. In the task box at the top left of the ChemStation window, choose ‘Fixed Wavelengths’.

6.8. When the spectrophotometer is warmed up, run a sample blank: fill a 3 mL, 1 cm path length polystyrene or quartz cuvette with 2 mL of UPW (18.2 MΩ/cm). Place in the sample holder with the clear faces of the cuvette in the path of the light beam (i.e. front to back of the machine). Obtain a blank reading by either pressing the Blank button on the front of the machine, or the Blank button in the ChemStation window (bottom left). When measurement is complete a blank spectrum window will appear in ChemStation. Check the blank absorbance for acceptability. If acceptable, minimize the window; otherwise, repeat the blank measurement until it is acceptable.
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