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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 3.1, 4.1, 4.2, 4.3 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?   2.2,  2.3
E.  Will the filming need to take place in multiple locations? N

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Yuji Matsukawa: The main advantage of this technique is that it reduces the drying time of optical cells, which can shorten the time spent on an experiment. 
1.2. Shingo Shomura: This method could be helpful in the field of spectroscopic analysis, such as when performing infrared absorption or photoluminescence measurements.   

B. Optional Interview Statements: N/A 
C. Introduction of Demonstrator: N/A

D. Ethics title card: N/A

Protocol: (read by voice talent at JoVE)
2. Design and Construction
2.1. Experiments can be delayed waiting for optical cells to dry. [1-WIDE] To reduce drying time, design and manufacture a drying device. [2-MED] This device uses 3 millimeter thick acrylic board to create a case with a partially open top. [3-MED-TXT]
2.1.1. Talent arriving at bench with device 
2.1.2. Talent at bench with the device clearly seen on the bench top
2.1.3. The overview of the device on the bench top [TEXT: See text protocol for case schematic]
2.2. Machine the board at the front of the case to accommodate the device controls. [1-CU] Similarly, machine the board at the rear to accommodate four blowers for drying, operated in pairs for the left and right side. [2-CU] Support an acrylic lattice above the case in order to hold optical cells in place. [3-CU]
2.2.1. Detail of the front of the device to show its controls
2.2.2. Detail of the rear of the device to show the installed fans
2.2.3. Detail of the device top to show the lattice
2.3. Beneath the lattice, attached to the case, is nylon netting to support the cells and allow air flow. [1-CU] Inside the case are the electronics. Additional acrylic boards shield them from fluids and redirect air flow. [2-CU] 
2.3.1. Detail of the device top after the lattice is removed to show the netting
2.3.2. The inside of the box to show the electronics and the internal acrylic boards. This may have to be through the netting
2.4. A schematic of the electronics reveals the microcontroller at its core. [1-LM] These connectors on the schematic represent the device controls and indicators. [2-LM]
2.4.1. LAB MEDIA:  Figure3R1.pdf (Video editor: Please call attention to the rectangular region labeled “U1 MCU-ATMEGA328P-PU_DIP28_” toward the bottom left of the image.)
2.4.2. LAB MEDIA:  Figure3R1.pdf (Video editor: Please call attention to the two yellow rectangular regions labeled “J1” [center bottom] and “J2” [upper right]) 
3. Method of Operation with Hardware and Software Overview
3.1. Operation of the completed device is straightforward. [1-WIDE] Begin by turning the main power switch on. [2-CU] Here are the power switch and power indicator light  represented on the schematic. [3-LM] Next, place optical cells in the mesh of the device, concentrating them on one side if not all spaces are required. [4-MED]
3.1.1. Talent at bench with the assembled device 
3.1.2. The controls for the device as talent turns it on
3.1.3. LAB MEDIA: Figure3R1.pdf (Video editor: At the yellow symbol toward the bottom of the image labeled “J1”, please call attention to the region spanned by the numbers 11 and 12, along with the label “Power LED”)
3.1.4. Talent placing cells in the dryer
3.2. When done, select either two-blower or four-blower operation. The panel lights will reflect the choice. [1-CU] In the schematic, the fan controls and indicator lights are clustered on a single connector. [2-LM] When operation starts, a pulse-width-modulation signal from the microcontroller goes to a transistor, which activates the blowers. [3-LM] The blower output is determined by a pre-set 10 kilo-Ohm variable resistor. [4-LM] 
3.2.1. Controls of the device as talent selects four blower operation
3.2.2. LAB MEDIA: Figure3R1.pdf (Video editor: Please call attention to the yellow symbol at the upper right of the image labeled “J2”)
3.2.3. LAB MEDIA: Figure3R1.pdf (Video editor: Please call attention to the rectangular symbol labeled “U1 MCU-ATMEGA328P-PU_DIP28_” toward the bottom left of the image (the microcontroller). Then call attention, in turn, to the symbol almost at the lowest point in the right side of the image labeled “Q1 25D2012” (the transistor), and the yellow symbol at the far left of the image (“activate the blowers”))
3.2.4. LAB MEDIA: Figure3R1.pdf (Video editor: Please call attention to the symbol that is almost the lowest entire in the figure, labeled “VR9”)
3.3. Now, set the drying time with an adjustable variable resistor. The selected value is displayed on the OLED. [1-CU-TXT][2-CU] Once the resistance value is selected, the voltage output is converted by the microcomputer. [3-LM] The microcontroller transfers the converted value via the inter-integrated-circuit protocol to an OLED for display. [4-LM-TXT]
3.3.1. Controls and display of the device as talent sets the drying time. Ideally the OLED display would be readable.  [TEXT: Drying time: 30–600 s]
3.3.2. The OLED display as the time is being set (Video editor: This might be superfluous. It could be used to demonstrate the second sentence.)
3.3.3. LAB MEDIA: Figure3R1.pdf  (Video editor: At the yellow symbol toward the bottom of the image labeled “J1”, please call attention to the region with the numbers 1, 2, and 3. Follow this by also calling attention to the microcontroller symbol labeled “U1 MCU-ATMEGA328P-PU_DIP28_”)
3.3.4. LAB MEDIA: Figure3R1.pdf [TEXT: inter-integrated-circuit–I2C or I2C] (Video editor: Please maintain attention on the microcontroller symbol and call attention to the symbol to the right of it labeled “OLED”)
3.4. Press the start button to start the fans and the drying process. [1-CU] In the schematic, the start button is on the same connector as the power button. [2-LM] Air flow from the fans helps dry the optical cells that are in the dryer. [3-LM]
3.4.1. Controls of the device as talent presses start button
3.4.2. LAB MEDIA: Figure3R1.pdf (Video editor: At the yellow symbol toward the bottom of the image labeled “J1”, please call attention to the region spanned by the numbers 7 and 8, along with the label “START SW”)
3.4.3. The optical drying as it is operating. Ideally there would be some indication other than the indicator lights that it is functioning, 
4. Measuring Drying Time
4.1. Prepare to measure the natural drying time. [1-WIDE] For this, arrange thick absorbent paper on a surface. [2-MED] Get a thoroughly washed, undried optical cell. [3-MED-TXT] Place the optical cell on one part of the paper, briefly. Then move it to a dry part of the paper. [4-MED] Start measuring the drying time when the cell is is the second position. [5-MED]
4.1.1. Talent at bench preparing for measurement
4.1.2. Talent putting absorbent paper in position
4.1.3. Talent getting optical cell [TEXT: Optical cell washed in water or ethanol]
4.2. . [1-MED] [2-MED-TXT]
4.2.1. The absorbent paper as talent places the cell in one place, briefly, before moving it to a second, dry part of the paper.
4.2.2. [bookmark: __DdeLink__1924_3654930434]Talent starting timer [TEXT: Repeat measurement three times]
4.3. [bookmark: _GoBack]To use the optical-cell dryer, also arrange thick absorbent paper on a surface. [1-MED] Take a washed cell and place it on the paper, briefly [2-MED-TXT] From there, place the optical cell in the dryer at the chosen measurement position. [3-MED] Turn on the power. Select all four blowers. Set the time. Then, start the dryer. [4-CU] Measure the time in the dryer until the cell is dry. [5-MED-TXT] 
4.3.1. Talent arranging paper to absorb moisture from cells
4.3.2. Talent briefly placing cell on paper [TEXT: Optical cell washed in water or ethanol]
4.3.3. Talent placing cell in the dryer 
4.3.4. The dryer control panel as talent turns on, makes/checks choice of all 4 fans, checks the time, starts the dryer. This may need to be split up
4.3.5. Talent starting timer or monitoring optical cell [TEXT: Repeat measurement three times for each position]
5. Results: Reduced Drying Time with Optical-cell Dryer 
5.1. This diagram represents the different positions in the optical-cell dryer. [1-LM] The squares along the bottom row are toward the front of the device. [2-LM] The numbers represent the average of three measured drying times. [3-LM] The average over all positions is 106 seconds, versus 426 seconds for natural drying. [4-LM]
5.1.1. LAB MEDIA: 58518fig4large.jpg 
5.1.2. LAB MEDIA: 58518fig4large.jpg (Video editor: Please call attention to the bottom row and, possibly, the arrow pointing to it)
5.1.3. LAB MEDIA: 58518fig4large.jpg (Video editor: Please call attention to representative numbers, possibly those in the bottom row)
5.1.4. LAB MEDIA: 58518fig4large.jpg

6. Conclusion (said by authors on camera)
6.1. Yuji Matsukawa: Using the blowers, optical cells can be dried simultaneously, and the drying time can be considerably reduced.
6.2. Yuji Matsukawa: Drying can be safely stopped with the timer or explicitly with the power button.
6.3. Yuji Matsukawa:  The measurements of the drying time distribution revealed no significant difference in drying time due to the location of the optical cells in the dryer.
6.4. Shingo Shomura: A critical step is the design of the casing. The challenge is to make the casing compact. It is also important to prevent ethanol or water from dropping into the blower.
6.5. Shingo Shomura: To reduce the drying time, the wind volume of the blowers can be increased, but a potential problem is that the optical cells may be blown out of the device.
6.6. Yuji Matsukawa: Other ways to reduce drying time include increasing the inlet air temperature of the blowers, vibrating the cells, or both. However, these are future projects and involve more complicated devices and control circuits.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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