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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k

As these files are necessary for finalizing your script, please upload all screen captured video files to your project page as soon as possible.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 
To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  33
Number of Shots:  55

Interviews 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

CONCLUSION:
What does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. 
1.4. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

[bookmark: _GoBack]

Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that you/your videographer will capture. 

2. Modification of the Stapler for Optical Access
Demonstrator: Click here to enter name of demonstrator(s)

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, open the stapler fully to access the upper jaw, lower base, and staple track [1]. Remove the spring slider [2] and discard it [3].
2.1.1. WIDE: Talent fully opening the stapler to expose the upper jaw, lower base, and staple track.
2.1.2. Talent removing the spring slider from the stapler.
2.1.3. Talent discarding the spring slider.
2.2. Remove the staple punch [1].
2.2.1. Talent removing the staple punch from the stapler.
2.3. Mark the position of the light-emitting diode access hole on the underside of the staple track where the staple punch was located [1]. Mark the position of the optical sensor access hole on the top surface of the lower base, directly beneath the light-emitting diode mark, so that an optical path connects the two [2].
2.3.1. Talent marking the position of the light-emitting diode access hole on the underside of the staple track where the staple punch was located.
2.3.2. Talent marking the optical sensor access hole on the top surface of the lower base directly beneath the light-emitting diode mark.
2.4. Drill a through-hole measuring 2.5 millimeters to 3.5 millimeters wide through the bottom portion of the stapler to transmit light from the upper light-emitting diode lens onto the lower optical sensor [1].
2.4.1. Talent drilling the through-hole through the bottom portion of the stapler at the marked position.

3. Fabrication of 3D Printed Components and Polydimethylsiloxane Lenses
Demonstrator: Click here to enter name of demonstrator(s)

3.1. To begin, print the littledrop.stl on polylactic acid [1]. Remove the two pieces from the printer [2].
3.1.1. WIDE: Talent printing the littledrop.stl on polylactic acid.
3.1.2. Talent removing the two printed pieces from the printer.
3.2. Attach thin double-sided tape to the bottom of each printed part without blocking the holes where light passes through [1].
3.2.1. Talent attaching thin double-sided tape to the bottom of each printed part while keeping the light-transmission holes unobstructed.
3.3. Stick the thicker 3-dimensional printed component onto the bottom of the stapler [1] and the thinner 3-dimensional printed component onto the top [2]. Use each component to hold polydimethylsiloxane lenses.
3.3.1. Talent attaching the thicker 3-dimensional printed component to the bottom of the stapler.
3.3.2. Talent attaching the thinner 3-dimensional printed component to the top of the stapler.
3.4. Prepare polydimethylsiloxane by mixing the elastomer base with the curing agent at a 10:1 mass ratio [1]. Stir gently for 2 to 3 minutes [2].
3.4.1. Talent mixing the elastomer base with the curing agent at a 10:1 mass ratio.
3.4.2. Talent gently stirring the polydimethylsiloxane mixture.
3.5. Cast the polydimethylsiloxane into a Petri dish mold to create a 3-millimeter to 4-millimeter-thick layer [1]. Cure the polydimethylsiloxane at 70 degrees Celsius for 120 minutes [2].
3.5.1. Talent casting the polydimethylsiloxane into a Petri dish mold to form a thin layer.
3.5.2. Talent placing the Petri dish mold for curing at 70 degrees Celsius for 120 minutes.
3.6. Using a 3-millimeter biopsy punch, harvest each lens to extract 2.5-millimeter by 3-millimeter polydimethylsiloxane columns [1]. Using tweezers, remove the polydimethylsiloxane columns [2].
3.6.1. Talent using a 3-millimeter biopsy punch to harvest polydimethylsiloxane lenses.
3.6.2. Talent removing the polydimethylsiloxane columns with tweezers.
4. Installation of Optical Components in the Stapler
Demonstrator: Click here to enter name of demonstrator(s)
4.1. To begin, for users without access to polydimethylsiloxane, cut two squares of optically transparent double-sided 3M silicone tape [1].
4.1.1. WIDE: Talent cutting two squares of optically transparent double-sided 3M silicone tape.
4.2. Adhere one square to the underside of the upper jaw directly above the light-emitting diode access hole [1]. Adhere the second square to the top of the lower base directly above the photosensor access hole [2], and leave the protective release liners in place until assembly is complete [3].
4.2.1. Talent adhering one silicone tape square to the underside of the upper jaw directly above the light-emitting diode access hole.
4.2.2. Talent adhering the second silicone tape square to the top of the lower base directly above the photosensor access hole.
4.2.3. Talent leaving the protective release liners in place on the silicone tape squares.
4.3. Open the lower half of the stapler housing to expose the interior [1].
4.3.1. Talent opening the lower half of the stapler housing to expose the interior.
4.4. Position the optical sensor board with its optical window aligned with the drilled photosensor access hole [1]. Secure the board to the internal ribbing of the housing using double-sided foam tape, insulation tape, or a dab of hot-melt adhesive [2].
4.4.1. Talent positioning the optical sensor board with its optical window aligned with the photosensor access hole.
4.4.2. Talent securing the optical sensor board to the internal ribbing of the stapler housing.
4.5. Route the JST cable along the internal channel toward the rear of the stapler [1].
4.5.1. Talent routing the JST cable along the internal channel toward the rear of the stapler.
4.6. With the stapler open, locate the hole in the underside of the staple track [1].
4.6.1. Talent locating the hole in the underside of the staple track with the stapler open.
4.7. Position the light-emitting diode board so that the beam source protrudes through the hole and faces downward toward the photosensor [1].
4.7.1. Talent positioning the light-emitting diode board with the beam source protruding through the hole and facing downward toward the photosensor.
4.8. Route the JST cable along the inside of the upper jaw [1], out through the hinge region [2], and along the rear of the stapler alongside the photosensor cables [3].
4.8.1. Talent routing the JST cable along the inside of the upper jaw.
4.8.2. Talent routing the JST cable out through the hinge region.
4.8.3. Talent routing the JST cable along the rear of the stapler alongside the photosensor cables.
4.9. Secure the leads at the hinge with a small piece of Kapton or electrical tape to prevent abrasion during stapler operation [1].
4.9.1. Talent securing the leads at the hinge with a small piece of Kapton or electrical tape.
5. Assembly and Sample Measurement Using the LittleDrop Device
Demonstrator: Click here to enter name of demonstrator(s)
5.1. To begin, seat one polydimethylsiloxane lens on the 3-dimensional printed spacer bonded over the photosensor access hole [1].
5.1.1. WIDE: Talent seating one polydimethylsiloxane lens on the 3-dimensional printed spacer over the photosensor access hole.
5.2. Seat a second polydimethylsiloxane lens on the underside of the upper jaw and align it with the light-emitting diode [1]. Position the lens so that closing the stapler brings the two lenses into register with a small air gap between them [2].
5.2.1. Talent seating the second polydimethylsiloxane lens on the underside of the upper jaw and aligning it with the light-emitting diode.
5.2.2. Talent closing the stapler to bring the two polydimethylsiloxane lenses into register with a small air gap between them.
5.3. Close the stapler without a sample [1] and visually confirm that the two lenses align at the closing surfaces without binding [2].
5.3.1. Talent closing the stapler without a sample.
5.3.2. Talent visually checking the alignment of the two lenses at the closing surfaces.
5.4. If a lens is not seated appropriately, use tweezers to reseat the lens [1]. Close the stapler and ensure that a visible gap is present between the lenses [2].
5.4.1. Talent using tweezers to reseat the misaligned lens.
5.4.2. Talent closing the stapler and checking for a visible gap between the lenses.
5.5. Stack the microcontroller board, Bluetooth board, and multiplexer board vertically using the 32-pin connectors [1].
5.5.1. Talent vertically stacking the microcontroller board, Bluetooth board, and multiplexer board using the 32-pin connectors.
5.6. Connect the JST cable leads from the light-emitting diode board and optical sensor board to the multiplexer board [1].
5.6.1. Talent connecting the JST cable leads from the light-emitting diode board and optical sensor board to the multiplexer board.
5.7. Using the Universal Serial Bus cable from the kit, connect the microcontroller to a host computer or Universal Serial Bus power source [1].
5.7.1. Talent connecting the microcontroller to a host computer or Universal Serial Bus power source using the Universal Serial Bus cable.
5.8. Go to the link and download the .ino file containing the firmware code [1]. Launch the Arduino IDE [2] and upload the LittleDrop firmware to the microcontroller over Universal Serial Bus [3].
5.8.1. SCREEN: Show navigation to https://github.com/littledevicesemory/littledrop and download of the .ino firmware file.
5.8.2. SCREEN: Show the Arduino IDE being launched.
5.8.3. SCREEN: Show the LittleDrop firmware being uploaded to the microcontroller over Universal Serial Bus.
5.9. With no sample on the device and the stapler fully closed [1], record the dark-count reading from the photodiode as the instrument zero [2].
5.9.1. Talent closing the stapler fully with no sample on the device.
5.9.2. Talent recording the dark-count reading from the photodiode as the instrument zero.
5.10. Open the stapler [1] and deposit one drop of approximately 10 to 20 microliters of deionized water onto the lower polydimethylsiloxane lens [2]. Close the stapler to form a capillary bridge of water between the two lenses [3].
5.10.1. Talent opening the stapler.
5.10.2. Talent depositing one drop of approximately 10 to 20 microliters of deionized water onto the lower polydimethylsiloxane lens.
5.10.3. Talent closing the stapler to form a capillary bridge of water between the two lenses.
5.11. Record the reading with the water bridge in place as the reference signal for computing transmittance for subsequent samples [1].
5.11.1. Talent recording the reading with the water bridge in place.
5.12. Open the stapler [1]. Using a lint-free laboratory wipe, wick the previous drop off both polydimethylsiloxane lenses [2].
5.12.1. WIDE: Talent opening the stapler.
5.12.2. Talent using a lint-free laboratory wipe to wick the previous drop off both polydimethylsiloxane lenses.
5.13. Deposit one drop of the sample onto the lower lens [1]. Close the stapler to form the capillary bridge [2].
5.13.1. Talent depositing one drop of the sample onto the lower lens.
5.13.2. Talent closing the stapler to form the capillary bridge.
5.14. Record the photodiode reading from the organic light-emitting diode display or from the serial output of the microcontroller [1].
5.14.1. Talent recording the photodiode reading from the organic light-emitting diode display or the serial output of the microcontroller.















Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 99.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Red and green LED readings placed milk [1], water [2], Fanta [3], and cola in distinct clusters, with milk at the low-reading corner, water at the high-reading corner, and the colored sodas at intermediate positions [4].
6.1.1. LAB MEDIA: Figure 9. Video editor: Highlight the green points labelled 'Milk'.
6.1.2. LAB MEDIA: Figure 9. Video editor: Highlight the red points labelled 'Water'.
6.1.3. LAB MEDIA: Figure 9. Video editor: Highlight the purple points labelled 'Fanta'.
6.1.4. LAB MEDIA: Figure 9. Video editor: Highlight the blue points labelled 'Cola'.
6.2. The LittleDrop response [1] tracked the UV-Vis response across the full milk dilution series [2].
6.2.1. LAB MEDIA: Figure 11. Video editor: Highlight the red points labelled 'LittleDrop (mean)'.
6.2.2. LAB MEDIA: Figure 11. Video editor: Highlight the dashed line labelled 'y = x'.
6.3. The smartphone camera did not track UV-Vis across the milk dilution series [1].
6.3.1. LAB MEDIA: Figure 11. Video editor: Highlight the blue points labelled 'Smartphone camera'.
6.4. Across the clinically relevant albumin range of 2–100 milligrams per deciliter, LittleDrop [1] showed concordance with UV-Vis [2].
6.4.1. LAB MEDIA: Figure 12. Video editor: Highlight the red line labelled 'LittleDrop'.
6.4.2. LAB MEDIA: Figure 12. Video editor: Highlight the blue line labelled 'ABS (595 nm)'.
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