Standard Manuscript Template
[image: ]

[bookmark: _26in1rg]		

TITLE:  
Supplementary Protocol 4 – Pressure Transducer Use and IOP Calibration

PROTOCOL: 
Prior to first use and periodically after initial setup, the IOP recording system must be calibrated to confirm proper sensor performance and convert millivolt signal into units of pressure. This protocol walks through the methodology to collect calibration data and analyze the results.  
 
1. Each transducer records pressure connected to its respective tubing inlet, which would require calibration 10 separate times for each transducer. Instead 2, 5-way manifolds can be connected to each of 10 ports to connect all transducers for a single calibration run for all sensors (Supplementary Figure 5A). Open all 1 way-valves so that each sensor is reading similar pressure. See Table of Materials for this supplementary protocol for supplies required.  
2. Pressure will be precisely set using a 20mL syringe as a reservoir open to air (remove the plunger from the back after connection to the manifold setup). This allows pressure to be hydrostatically driven based on the cm-H2O the reservoir is held above the pressure transducer.  
3. For simplicity with the calibration process, determine the height difference between the transducer box and ASOC dish placement. The height difference here will impact the signal read by the transducers. For properly accounting for this offset, the zero point on the calibration must be the height the dishes sit above the transducers during incubation.  
NOTE: Transducers should be lower than the ASOC but as close to the same height as possible. If the transducers are higher elevation, the pressure values may be too low for the sensors to detect. Example: If the ASOC dish is 8 cm above the transducer placement the zero point for pressure readings is 8 cm above sensors.  
4. Starting at 0 cm, relevant to the ASOC dishes, record data for 10 seconds while each transducer is open to the reservoir and repeat every 10 cm-H2O for up to 100 cm-H2O in height.  
NOTE: To ensure adequate data is recorded, increase the data collection frequency to once every 0.1 seconds instead of 1 second so that multiple data points for each sensor are recorded across the 10 second interval.  
5. Export signal from each transducer in units of millivolts and plot versus time to create a staircase-like plot (Supplementary Figure 5B), where each step is the 10 second hold on each pressure step. Average the values for each step to get eleven values for each sensor for 0 to 100 cm-H2O in 10 cm-H2O intervals.  
6. Convert units of cm-H2O to mmHg by multiplying by 0.74. Plot pressure in mmHg versus signal in millivolts to create a calibration plot that should be linear for each sensor (Supplementary Figure 5C). Determine the slope, y-intercept, and R2 value.  
NOTE: R2 should be > 0.98 for a properly performing sensor; replace sensors if the linearity falls outside of this.   
7. Determine the range of acceptable millivolt signal for each sensor by using the slope intercept equation to find the signal at 5mmHg and 20mmHg. These signal values can be plugged into the IOP data collection script to ensure the LEDs indicate when eyes are at proper pressure.  
8. Remove the manifold setup and close each 1-way valve until the IOP system is ready for use to minimize the chance of air bubbles getting trapped in the tubing lines.  
 


FIGURE AND TABLE LEGENDS:
Supplementary Figure 5: (A) Diagram of setup for calibrating all 10 pressure transducers simultaneously with a hydrostatic reservoir. (B) Representative data collected during calibration showing transducer signal (mV) vs time (minutes). (C) Calibration plot for each of 10 transducers plotted as transducer signal (mV) vs pressure (mmHg).  
 


TABLE OF MATERIALS:
	Name 
	Company 
	Catalog Number 
	Comments/Description 

	5 port Manifold 
	Cole-Parmer 
	30600-43 
	Pack of 10 ports

	20ml Syringe 
	BD 
	302830 
	 

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

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