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TITLE:  
Supplementary Protocol 2 – Intraocular Pressure Data Acquisition Device Construction

PROTOCOL: 
Intraocular pressure is recorded using pressure transducers connected to each ASOC dish while in culture. Values are connected to each transducer and data is recorded by microcontroller for each IOP reading until eyes are removed from culture. Data is stored in real time to a micro-SD card connected to the microcontroller to remove the need for computer connection during data collection. Without a computer interface, it is tedious to access and assess the data while the experiments are ongoing which is essential to confirm IOP has stabilized in a physiological range. In response, LED indicators are included in the pressure readout and can indicate when values have stabilized in a healthy range without the need to stop and assess the data collected. All of this is housed in box enclosure and powered by DC power source. Here we detail the required parts for constructing the data acquisition setup and properly wiring the circuitry together.   

1. A detailed list of parts is shown in the Table of Materials for this supporting protocol.  
2. The box framework is shown in Supplementary Figure 2A. The overall dimensions of the rectangular enclosure were 11” x 6” x 3” (L x W x H). Enclosure parts were laser cut to shape and acrylic cemented together except for the lid which was loosely connected with tape.  
NOTE: The specifics of the box are not essential and can be of different shape and size and fabricated through different means to meet the end user’s capabilities.  
3. Secure the Arduino microcontroller and micro-SD card reader to the floor of the box enclosure and connect LEDs with LED holders into the lid of the box assembly.  
4. Solder pressure transducers as detailed in Supplementary Figure 3 to the Solder-able Breadboard. While only for use with 10 ASOC setups, 11 transducers are connected, with the extra sensor serving as an unconnected control recording baseline conditions.  
NOTE: The 11th transducer is not essential, but acts as a key check on IOP changes to confirm the signal from the transducer is biological and not due to a change in input electrical signal. Plotting values for sensor 11 vs. Time and confirming a stable signal indicates no issues occurred, but any deviation from this should be noted as it indicated non-experimental error being introduced.  
5. Solder and attach the On-Off switch to the box enclosure and connect to the pressure transducer 5v power supply. Connect LEDs with wire and crimp connectors for easily swapping LEDs if a light burns out.  
6. Connect the micro-SD card reader, LEDs and pressure transducers to the corresponding digital and analog terminals, respectively. 
NOTE: While this is the electrical setup used in this protocol, other microcontrollers and pressure transducer setups are compatible to fit the end user’s capabilities. IOP readings collected for 10 eyes simultaneously (~5 to 20mmHg value range) is the key aspect to ensure the setup can perform.  
7. Attach silicone tubing to each of the pressure transducers and feed out through the box enclosure lid. Close the box with tape or other method.  
NOTE: The control pressure transducer (sensor #11) does not need tubing connection and can be left unconnected in the box enclosure.  
8. Connect tubing barb connector to luer fitting to each tubing piece, followed by 1 way valve, male-male luer adapter and 18G dispensing needle to easily connect to the PE 160 tubing used in ASOC dish setup (Supplementary Figure 2B).  
9. To support the 10mL syringes connected to each ASOC dish, a t-slotted framing setup was constructed behind the box enclosure as shown in Supplementary Figure 2A. Custom syringe holder parts were fabricated using the “SyringeHolder.stl” file included with this protocol. 
10. Prior to first use, pressure transducers and tubing connectors need to be flushed of air using DI water. Ensure the system is off during this process and sufficient time is given to allow electrical component to dry prior to use in the case of fluid leaking onto the circuitry.  
11. Data acquisition is scripted using Arduino IDE open-source software, where data is recorded for each sensor every 11 seconds (1 sensor recorded per each second for 11 total sensors) and LEDs are gated by signal from each sensor to light up when within the 5 to 20mmHg acceptable IOP range. Data is stored as a table array along with time in a .txt file saved to the microSD card.  
NOTE: The gates for LED lights are determined via pressure transducer calibration as detailed in Supplementary Protocol 4. 
12. Script is uploaded via USB cable and computer, but real time data collection only requires a 9V DC power supply and micro-SD card.  


FIGURE AND TABLE LEGENDS:
Supplementary Figure 2. (A) Overview of the enclosure box setup and supporting frame for the 10mL syringes from the back port of the ASOC dish. (B) Magnified view of the fluidic connections attached to each pressure transducer.  
Supplementary Figure 3. Detailed circuit diagram of the IOP data collection setup. Circuitry details connections to the Arduino microcontroller, SD card, ON-OFF switch, LEDs, and pressure transducers.  



TABLE OF MATERIALS:
	Name 
	Company 
	Catalog Number 
	Comments/Description 

	Electrical Components 
	 
	 
	 

	9v Power Supply 
	McMaster-Carr 
	70235K57 
	 

	Arduino IDE Open Source Software 
	Arduino 
	V 1.8.13 
	 

	Arduino Mega 2560 REV3 Microcontroller 
	Arduino 
	A000067 
	 

	Electrical Tape 
	3M Scotch 
	10457NA 
	 

	Female Crimp Connector 
	McMaster-Carr 
	7243K11 
	 

	Hook-Up Wire 
	Sparkfun 
	11367 
	Solid Core, 22AWG 

	LED, Basic Green 
	Sparkfun 
	COM-09855 
	 

	LED Holder, 5mm 
	Sparkfun 
	COM-11840 
	 

	Male Crimp Connector 
	McMaster-Carr 
	7243K12 
	 

	On-Off Switch 
	Sparkfun 
	11138 
	 

	Pressure sensor, 5 PSI Gauge 
	Digi-Key 
	480-3336-ND 
	Honeywell (SSCDANT005PGAA5) 

	SD Card Reader Module  
	HiLetGo 
	B07BJ2P6X6 
	 

	Solder-able Breadboard, Large 
	Sparkfun 
	12699 
	 

	Solder, Lead Free 
	Sparkfun 
	TOL-09325 
	 

	 
	 
	 
	 

	Box/Enclosure Components 
	 
	 
	 

	Acrylic Cement 
	McMaster-Carr 
	7517A1 
	 

	Cast Acrylic Sheet 
	McMaster-Carr 
	85635K421 
	12” x 12”, 1/8” thickness 

	Corner Bracket, 2” long, 1” rail 
	McMaster-Carr 
	47065T239 
	Quantity = 4 

	Syringe Holder 
	3D Printed 
	 
	Attached STL File 

	T-Slotted Framing, 1” Rail, 12” Length 
	McMaster-Carr 
	47065T188 
	Quantity = 3 

	 
	 
	 
	 

	Fluidic Components 
	 
	 
	 

	BD Intramedic PE 160 Tubing 
	Fisher Scientific 
	14-170-12E 
	 

	Clear MasterKleer PVC Plastic tubing 
	McMaster-Carr 
	5233K51 
	50 ft, 1/16” ID, 1/8” OD 

	Male Luer to Male Luer Adapter 
	Cole Parmer 
	EW-45513-72 
	Pack of 25 

	One-way Stopcock 
	Cole-Parmer 
	EW-30600-01 
	Pack of 10 

	Stainless Steel 18G 90 degree angle dispensing needle 
	McMaster-Carr 
	75165A81 
	Pack of 10 

	Tube coupling – Barb to Luer 
	McMaster-Carr 
	51525K271 
	Pack of 10, 1/’16” ID tubing 



SUPPLEMENTARY FILES:
· Syringeholder.STL
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