2. Use of the LED Array for Illumination and Photocrosslinking of Hydrogels. 
Hazard: Wear UV protective eyewear and cover illumination field with UV-absorbing material.
The LED array described in this protocol consist of six sets of 8 LEDs that are placed in series as illustrated by the provided circuit diagram (Figure 1A). Each set of LEDs can be independently powered which allows for up to six different irradiances per run.
1. Download the “Illumination Device.zip” file from the Supplementary files. This directory contains the following files: “Arduino.zip”, “GUI.zip”, “Drivers.zip” and “Holder.zip”.
a. Note: 3D Print the top and bottom portions for holding the circuit board in place.
2. [image: Graphical user interface, text

Description automatically generated with medium confidence]Download and install “Arduino IDE” software (Version 1.8.19).

3. Download and install “Processing” software (Version 3.5.4).
[image: ]
4. Open “Processing”, and install the controlIP5 library via clicking [sketch] 
[image: Graphical user interface, text, application, email

Description automatically generated]

[image: ]
5. [Import Library]  [Add Library]. Then search for controlIP5 in libraries and click [install]. This only must be done the very first time.
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6. Power the illumination device using the 36 Volt power supply (B) and connect it to a PC using a micro-USB cable (A).
a. Some devices will not install drivers automatically for various Arduino nano boards. One set of drivers is provided in the device zip file from the Seidlits lab website.
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7. Open the “Arduino.ino” file, located in the “Adruino.zip” folder, using “Arduino IDE”.
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8. Compile the “Arduino.ino” file by clicking the [checkmark button] (A). Upload compiled code by clicking the [arrow button] (B).
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9. Open the “GUI.pde” file, located in the “GUI.zip” folder, using “Processing”.
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10. Click [run] in the processing program to launch the graphical user interface for controlling the illumination device.
[image: ]
11. In the graphical user interface window, click on [intensity] (A) for the column containing hydrogel precursor solution to be crosslinked and input desired intensity. Click on [time] box (B) and input desired time. For the solution provided in table 1 this will be 15 seconds.
a. End users should calibrate digital intensity values to irradiance using a radiometer. Examples of typical intensities are provided in (Figure 2A).
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12. Align samples with the illumination device (Figure 2B) with every other LED in a single column of the silicone molds or 384-well plate.
13. Click [Finish] to begin illumination. Repeat this process as necessary for illumination of multiple slides or other wells of a 384-well plate. 
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The holder is designed such that the 384 well plate sits flush with one corner of the inner chamber during illumination. Following illumination when placed in one corner, move the well plate to the next corner and repeat. To illuminate wells on the other half of the plate simply lift the plate out of the holder and rotate 180 degrees.
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