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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N
Can you record movies/images using your own microscope camera? (Y/N) N/A
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N) Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Black calibration (3.6, 3.7, 3.9), zero calibration for peripheral test (4.3-4.4), and 1-deg and 2-deg changes (4.5,4.6,4.8).
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Zero calibration. 4.3-4.4
5. Will the filming need to take place in multiple locations? (Y/N) N
If yes, how far apart are the locations? 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Pinakin Gunvant Davey: The reflectometry device brings advantages of measuring macular pigment optical density in an easy to use objective fashion that is without patient input and can provide the levels of lutein and zeaxanthin [1].  

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Pinakin Gunvant Davey Frank Spors: The current study developed the technical ability to modify the reflectometry to obtain carotenoid levels in the perifovea and parafoveal regions, without any alteration to the reflectometry optics [1]. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. Juan C. Sanabria: Ensure the subject understands the need for proper convergence during the calibration step. Lubricating eyes increases subject comfort. Regulating subject blinking and providing a final countdown improves compliance [1]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.4. Jordan Bass: Visual demonstration is crucial since this is a prototype and significantly different from existing technology. It can be confusing to operate properly without witnessing the correct procedure being performed [1]. 

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Authors, Juan and Jordan will be introduced with on-screen text as they speak, so an introduction is not necessary.


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.5. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at Western University of Health Sciences [1].

1.5.1. Title Card



Section - Protocol
2. Creating the Peripheral Track System 
2.1. Begin this procedure with participant recruitment as described in the text protocol [1]. Obtain a slidable track with an approximate 1-meter long aluminum rail that contains a hollow indent with space for a slidable track, such as a door weather strip [2].
2.1.1. Talent works at the computer as if setting up the participants.
2.1.2. Broll: Slidable track and 1 meter-long aluminum rail that contains a hollow indent with space for a slidable track
2.2. Mount the track 6.1 meters from the subject seated at the macular pigment reflectometer, or MPR, for the reflectometry measurements to be performed [1]. Ensure that the track is 1.5 meters off the ground to be at the same height as the participant’s eye during the reflectometry measurement [2].
2.2.1. WIDE: Talent mounts the slidable track.
2.2.2. Talent measures that the track is 1.5 m off the ground.
2.3. Mount three, 1-centimeter by 1-centimeter remote controlled LED lights on the slidable track so that the centers of the lights are spaced 10.7 centimeters away from each other [1]. This value was determined from the distance each LED light is from the participant [2]. 
2.3.1. WIDE: Talent mounts 1 cm x 1 cm remote controlled LED lights on the slidable track so that the centers of the lights are spaced 10.7 centimeters away from each other.
2.3.2. CU: Light as talent mounts it.
3. Central Measurement Procedure Using the Reflectometer
3.1. To perform the central measurements using the reflectometer, input the participant information into the reflectometer software. Then, click the Run Eye Test tab [1].
3.1.1. Screen Capture_1.mp4. Video editor, please show 0:13-0:18 and then 1:10-1:20.
3.2. Perform the calibration of the spectrometer within the reflectometer device to full spectrum white sample once a day when the device is turned on by the technician. A participant is not needed for this step [1].
3.2.1. Talent turns on the device and prepares to perform the white calibration.
3.3. Click the White button next to Calibrate [1]. Insert the white calibration tube onto the reflectometer after the message instructing the user to insert the “white calibration tube” is displayed on the screen [2]. 
3.3.1. Screen Capture_1.mp4. Video editor, please show 1:21-1:29.
3.3.2. Talent inserts the white calibration tube onto the reflectometer.
3.4. Click OK once the white calibration tube is inserted to begin the white calibration [1].
3.4.1. Screen Capture_1.mp4. Video editor, please show 1:30-1:53
3.5. Ensure the Black button next to Calibrate has been enabled after the White Calibration Successful message has appeared on the screen [1].
3.5.1. Screen Capture_1.mp4. Video editor, please show 2:30-2:41.
3.6. To perform black calibration, first instill a drop of artificial tears into the participant’s eyes [1]. Then, have the participant place their chin onto the chin rest [2].
3.6.1. Talent instills a drop of artificial tears into the participant’s eyes. Videographer, the authors consider this an important point for visualization.
3.6.2. Talent has the participant place their chin onto the chin rest, using hand motion whenever possible. Videographer, the authors consider this an important point for visualization.
3.7. Instruct the participant to place their eye close to the eye cup [1]. Using the joystick, gently position the system [2] so the eye cup presses against the participant’s eye socket and blocks the room light from the system [3].
3.7.1. Participant places their eye close to the eye cup. Videographer, the authors consider this an important point for visualization.
3.7.2. Talent uses the joystick to gently position the system so the eye cup presses against the participant’s eye socket. Videographer, the authors consider this an important point for visualization.
3.7.3. Eye cup as it presses against the participant’s eye socket. Videographer, the authors consider this an important point for visualization.
3.8. Click the Black button to select Calibrate and align the system to the participant’s pupil. Proper alignment is achieved when the pupil is centered in the circle displayed on the touch screen monitor [1].
3.8.1. Screen Capture_1.mp4. Video editor, please show 2:42-2:46.
3.9. Instruct the participant to adjust the rotating knob on the front of the system to obtain a clear target [1].
3.9.1. Rotating knob on the front of the system as participant adjusts to obtain a clear target. Videographer, the authors consider this an important point for visualization.
3.10. Click OK once the participant has properly adjusted the system to their vision [1]. 
3.10.1. Screen Capture_1.mp4. Video editor, please show 3:04-3:14.
3.11. The system will automatically carry out a black calibration sequence. Once black calibration has been successfully completed, the Left Eye and Right Eye buttons will be enabled, and a Black Calibration Successful message will appear on the screen [1]. 
3.11.1. Screen Capture_1.mp4. Video editor, please show 3:15-3:51. Crop the front end of the video as necessary to cover narration.
3.12. To start the measurement, click the Left Eye or Right Eye button on the screen depending on which eye is being measured. Ensure that the system displays the message Align System to Subject's Eye [1]. 
3.12.1. Screen Capture_2.mp4. Video editor, please show 4:50-5:08.
3.13. Ensure that the system is aligned to the participant's pupil. Use the joystick to make fine adjustments [1]. 
3.13.1. Talent uses a joystick to make the fine adjustments.
3.14. Click the OK button on the screen to start the macular pigment optical density, or MPOD, measurement. The measurement time is 30 seconds, with a minimum of 10 seconds needed to obtain the parameters and results. A countdown timer will appear on the top of the screen displaying how much time is left for the measurement [1]. 
3.14.1. Screen Capture_2.mp4. Video editors, please show 5:09-5:30 (can go further (up to 5:42) if necessary to cover narration).
3.15. Ask the participant to look at the fixation light and encourage them to only blink when necessary [1]. Use the joystick during the measurement to ensure the system stays in alignment with the participant’s pupil [2]. 
3.15.1. [bookmark: _GoBack]WIDE: Talent instructs the participant to look at the fixation light and encourage them to only blink when necessary, using hand motion whenever possible.
3.15.2. Talent uses joystick during the measurement to ensure system is aligned.
3.16. Ensure the system displays a message stating Measurement Successful once the measurement is completed. Click the OK button to finish [1].
3.16.1. Screen Capture_2.mp4. Video editor, please show 5:42-5:54.
3.17. Repeat the black calibration and measurement steps to test the other eye if needed. The entire process takes about 2 to 3 minutes [1].
3.17.1. Talent begins to perform the calibration on the second eye.
4. Peripheral Measurement Technique Using Reflectometer 
4.1. After the white and black calibration is performed, begin peripheral track calibration by pressing the Left Eye or Right Eye button on the screen depending on which eye is to be measured. The system will display a message Align System to the Subject's Eye [1]. 
4.1.1. Screen Capture_2.mp4. Video editor, please show 6:01-6:18 (can go further (up to 6:50) if necessary to cover narration).
4.2. Ensure that the system is aligned to the participant's pupil. Use the joystick to make fine adjustments [1].
4.2.1. Talent uses the joystick to make fine adjustments. 
4.3. Turn on the LED light on the track system that is farthest right from the participant. At this time, the participant should be able to see both the light from inside the reflectometer with their right eye, and the red LED light with their left [1].
4.3.1. WIDE: Talent turns on the LED light on the track system that is farthest right to the participant. Videographer and video editor, the authors consider this an important point for visualization.
4.4. Instruct the participant to direct the trained observer to adjust the peripheral track until they can superimpose both stimuli to the best of their ability. Variability in the distance of the superimposed “calibration point” is due to anatomical differences [1].
4.4.1. Talent instructs the participant to direct the trained observer to adjust the peripheral track until they can superimpose both stimuli to the best of their ability, using hand motions whenever possible. Videographer and video editor, the authors consider this an important point for visualization.
4.5. To start of measurement, turn off the LED light and switch on the next LED light to carry out the next 1 degree eccentric measurement [1]. 
4.5.1. Talent turns off the LED light and switched on the next LED light. Videographer, the authors consider this an important point for visualization.
4.6. Explain to the participant that they need to look at the new red LED light throughout the entire measurement [1].
4.6.1. Talent explains to the participant that they need to look at the new red LED light throughout the entire measurement, using hand motions whenever possible. Videographer, the authors consider this an important point for visualization.
4.7. Click the OK button on the screen to start the MPOD measurement. The measurement time is 30 seconds. A countdown timer will appear on the top of the screen displaying how much time is left for the measurement [1]. 
4.7.1. Screen Capture_2.mp4. Video editor, please show 6:51-7:10 (can go further (up to 7:23) if necessary to cover narration).
4.8. Ask the participant to look at the appropriate red LED light and encourage them to only blink when necessary [1]. 
4.8.1. Talent instructs the participant to look at the appropriate red LED light and encourages them to only blink when necessary, use hand motions whenever possible. Videographer, the authors consider this an important point for visualization.
4.9. Use the joystick during the measurement to ensure the system stays in alignment with the participant’s pupil [1]. 
4.9.1. Talent uses the joystick during the measurement to ensure the system stays in alignment with the participant’s pupil. 
4.10. Ensure the system displays a message stating Measurement Successful once the measurement is completed. Click the OK button to finish [1]. 
4.10.1. Screen Capture_2.mp4. Video editor, please show 7:24-7:36.
4.11. Repeat these steps to retake a measurement. Two measurements are recommended for each degree to allow for the comparison [1]. To repeat measurements at a different retinal eccentricity, change the degree separation [2].
4.11.1. Talent begins a second measurement.
4.11.2. WIDE: Talent changes the degree of separation of the lights.






Section – Results
5. Results: Mean Values of Carotenoids at Various Eccentricities and Individual Carotenoid Optical Density Measurements Obtained at Central Fixation
5.1. Shown here are the mean results of MPOD obtained by both the devices as well as L-OD and Z-OD of all participants involved in the study at various eccentricities [1-TXT]. 
5.1.1. Updated Table 3.xlsx. TEXT: L-OD = lutein optical density, Z-OD = zeaxanthin optical density
5.2. The mean MPOD obtained by the heterochromatic flicker photometer was 0.480… [1] and that obtained by the reflectometry technique was 0.593 [2]. 
5.2.1. Updated Table 3.xlsx. Video editor, please emphasize the cell in the first row that has “0.48” in it.
5.2.2. Updated Table 3.xlsx. Video editor, please emphasize the cell in the first row that has “0.593” in it.
5.3. The Z-OD was larger centrally [1] compared to the L-OD measured in the foveal region [2]. The Z-OD to L-OD ratio centrally was 2.61 to 1 [3]. 
5.3.1. Updated Table 3.xlsx. Video editor, please emphasize the cell in the first row that has “0.425” in it.
5.3.2. Updated Table 3.xlsx. Video editor, please emphasize the cell in the first row that has “0.247” in it.
5.3.3. Updated Table 3.xlsx. Video editor, please emphasize the cell in the first row that has “2.61:1” in it.
5.4. The Z-OD decreased as a function of eccentricity at the center of the fovea. At 1 degree from the central fovea the concentration of Z-OD measured by reflectometry [1] decreased significantly… [2], with an increase in L-OD [3]. 
5.4.1. Updated Table 3.xlsx. Video editor, please emphasize the second row.
5.4.2. Updated Table 3.xlsx. Video editor, please further emphasize the cell in the second row that has “0.122” in it.
5.4.3. Updated Table 3.xlsx. Video editor, please further emphasize the cell in the second row that have “0.402” in it.
5.5. The Z-OD to L-OD ratio at 1 degree from central fixation was 1.0 to 1.38 [1]. 
5.5.1. Updated Table 3.xlsx. Video editor, please emphasize the cell in the second row that has “1:1.38” in it.
5.6. In the parafoveal region, at 2 degrees from central fixation, the lutein became the predominant carotenoid and the Z-OD to L-OD ratio was 1.0 to 2.08 [1]. 
5.6.1. Updated Table 3.xlsx. Video editor, please emphasize the cell in the third row that has “1:2.08” in it.
5.7. Data obtained from all eight subjects are shown here. Examining the table, it is obvious that there is significant interindividual variability of L-OD, Z-OD, and MPOD values, indicating that the physiological limits of normality can be large [1].
5.7.1. Updated Table 4.xlsx.



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Juan C. Sanabria: If the calibration step is not properly followed, the results will be unreliable. Therefore, subject and technician education is vital [1]. 

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Video editor, Broll suggestion: 4.4.1.
6.2. Jordan Bass: In this procedure, Tropicamide 1% is used to dilate the eyes. This can cause increased intraocular pressure if the subject has narrow angles [1]. 

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.3. Pinakin Gunvant Davey: Macular pigment optical density is an important biomarker and an alterable risk factor for various eye diseases. Knowing the Macular pigment component levels allows for clinicians to tailor vitamin supplements as needed [1]. 

6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

6.4. Pinakin Gunvant Davey:  A reflectometry device that can objectively provide the levels of macular pigment optical density as well as lutein and zeaxanthin represents a major breakthrough in the field of macular pigment measurement [1]. 

6.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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