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[bookmark: BackToTop]A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) Y (Qualities of resultant products are inspected using scanning electron microscope (SEM), and we can provide the images. Please see also Figures 3 & 4.)
Can you record movies/images using your own microscope camera? (Y/N) Y
B.  Software: Does your protocol include detailed, step-by-step instructions involving computer-controlled instrumentation or other software? (Y/N) Y During pre-SMSA, main-SMSA, and SRBs-detachment, current vs. time curves are recorded by using PC interfaced program.
[bookmark: BackToQues]C.  Procedure Highlights: Of the steps to be filmed, which will viewers benefit most from seeing? Please list 4-6 steps from this script by their step numbers (e.g. 2.1).
Steps 2.9, 3.6, 4.4, 5.2
D.  Critical Steps: What is the single most difficult aspect of this procedure? Please list 1-2 steps from this script and briefly describe how you ensure success.
Step 5.2 Performer can identify the success of these procedures by his/her own naked eyes.
[bookmark: Introduction]E.  Filming: Will filming need to take place in multiple locations? (Y/N) N

















1. Introduction (Experimental Goal and Author Interviews)

A. Experimental Goal (Spoken by voice talent at JoVE.)

[bookmark: _Hlk479690597]The overall goal of this procedure is to efficiently fabricate anodic (ann-odd-ik /ænˈɒd ɪk/) aluminum oxides (ock-sides /ˈɒk saɪdz/), or AAOs (A-A-ohs), by combining simultaneous multi-surface anodization (ann-oh-dye-zey-shun /ˌæn ə daɪˈzeɪ ʃən/) with direct AAO (A-A-O) detachment through the application of stair-like reverse biases. (Intro)

B.  Required Interview Statements (Said by you on camera. Don’t forget to smile!)
1.1. Healin Im: This method can help address key issues in anodization and can contribute to the development of AAOs for nanotechnology applications.
1.2. Seok Hwan Jeong: The main advantages of this procedure are its simplicity, its efficient use of resources, and that it avoids the use of toxic chemicals like mercury dichloride.
C.  Optional Interview Statements (Said by you on camera. Don’t forget to smile!)
1.3. Young Ki Hong: This technique forms AAOs on all exposed surfaces of an aluminum substrate. After AAO detachment, the remaining aluminum can be reused, allowing fabrication of many AAOs from a single aluminum specimen.
[bookmark: IntroStatements]
Authors: Some statements have been moved to the conclusion to accommodate length restrictions and limits on the number of introduction statements per author.

[bookmark: Protocol]Protocol (Spoken by voice talent at JoVE.)
2. Aluminum Substrate Electropolishing
2.1. First, cut and polish an aluminum specimen into a parallelepiped (pair-uh-lehl-uh-pie-ped /ˌpær əˌlɛl əˈpaɪ pɪd/). [1-MED-Over shoulder-TXT] 
2.1.1. Talent measures a pre-cut, pre-polished specimen. (TEXT: >99.99% Al, 20.0 mm x 50.0 mm x 1.0 mm)
2.1.2. [Note: not filmed] Talent connects the bath circulator to the ports on the double-jacket beaker, and then puts a stir bar in the beaker.
2.2. [bookmark: _Hlk488771780]Pour 350 mL of a 4:1 solution of absolute ethanol and 60% perchloric (per-klor-ik /pərˈkloʊr ɪk/) acid into a double-jacket beaker connected to a low-temperature bath circulator. [1-MED] Based on a dummy aluminum specimen, adjust the solution level so that four-fifths of the substrate (sub-straight /ˈsʌb streɪt/) will be immersed. [2-CU]
2.2.1. Talent pours the perchloric acid solution into the beaker.
2.2.2. Talent checks the solution level against a dummy Al substrate.
2.3. Set the bath temperature to slightly below 7 °C and start flowing the circulating medium through the outer section of the beaker while stirring. [1-MED-TXT]
2.3.1. [Shot divided into three shots: 2.3.1A, 2.3.1B, and 2.3.1C] Talent sets the circulating bath temperature, starts the flow of circulating medium, and turns on the magnetic stirring motor. (TEXT: Cool perchloric acid ethanol solution to 7.0 ± 0.1 °C) 
2.3.1 A Talent sets the circulating bath temperature.
2.3.1 B Talent opens the valves in order to let circulating medium flow.
2.3.1 C Talent turns on the magnetic stirrer.  
2.4. Then, ultrasonicate (ull-truh-sawn-ih-kate /ˌʌl trəˈsɒn ɪ keɪt/) the aluminum specimen in acetone for 30 to 40 minutes. [1-MED] Rinse the substrate with acetone and deionized water [2-MED-Over shoulder] and thoroughly dry it under a stream of air or nitrogen gas. [3-CU]
2.4.1. The aluminum specimen being sonicated in a labeled container of acetone.
2.4.2. Talent rinses the substrate with deionized water.
2.4.3. The substrate drying under a stream of air or nitrogen gas.
2.5. Clamp the dry aluminum substrate and a platinum wire to electrode pass-throughs 40 mm apart on an electrolytic (el-ek-troh-lit-ik /əˌlɛk troʊˈlɪt ɪk/) cell lid. [1-MED-Over shoulder] Ensure that the platinum wire is in line with the wide face of the substrate. [2-CU]
2.5.1. Talent uses the alligator clips to secure the substrate and platinum wire to the lid.
2.5.2. [Shot divided into two shots: 2.5.2A and 2.5.2B] Talent shows the camera the electrolytic lid with the platinum wire and aluminum substrate positioned with the wide face of the aluminum substrate parallel to the wire. 
2.5.2 A Talent shows the electrolytic lid with the Pt wire and Al substrate at side-view.
2.5.2 B Talent shows the electrolytic lid with the Pt wire and Al substrate at upper side of the both for cross-sectional view.

2.6. Once the perchloric acid solution has cooled, stop stirring. [1-MED] Place the lid on the beaker to immerse the substrate and the platinum wire. [2-CU]
2.6.1. Talent turns off the magnetic stirring motor.
2.6.2. Talent places the lid on the double-jacket beaker, immersing four-fifths of the substrate and the wire.
(Note to videographer: There may be some condensation on the outside of the double-jacket beaker that will need to be wiped away when filming the beaker contents.)
2.7. Connect the aluminum working electrode (working electrode) to the positive terminal of a programmable DC power supply. [1-MED] Connect the platinum counter electrode (counter electrode) to the negative terminal. [2-CU]
2.7.1. Talent clips the alligator clip connected to the positive terminal to the electrode (bolt extending from the beaker lid) connected to the aluminum substrate.
2.7.2. Talent clips the negative port alligator clip to the electrode (bolt) connected to the platinum wire.
2.8. Apply a forward bias of +20.0 V (positive 20 volts) to the aluminum working electrode with respect to the platinum counter electrode for 2 to 4 minutes, depending on the condition of the aluminum surface. [1-MED-Over shoulder-TXT]
2.8.1. Talent sets the programmable DC power supply to apply +20 V to the working electrode and then starts applying the forward bias. (TEXT: Do not electropolish for more than 5 min.)
2.8.1A [Added shot] Wide-angle shot of 2.8.1.
2.9. Monitor the substrate for residues peeling off and sliding down into the perchloric acid solution. [1-CU] When electropolishing (electro-polishing) is complete, stop applying the forward bias and disconnect the programmable power supply. [2-MED]
2.9.1. Organic residues peeling off the substrate during the electropolishing. [Author note: Entire electropolishing procedure took 23 minutes. So, We suggest that you can show the corresponding video sped up.]
2.9.2. [Shot divided into two shots: 2.9.2A and 2.9.2B] Talent stops applying the bias and disconnects the alligator clips.
2.9.2 A Talent stops applying the bias.
2.9.2 B Talent disconnects the alligator clips.
2.10. Carefully remove the aluminum substrate and the platinum wire from the solution. [1-CU] Rinse the substrate with 95% ethanol and deionized water several times to remove residual perchloric acid. [2-MED] Store the electropolished substrate in 95% ethanol. [3-MED-Over shoulder-TXT]
2.10.1. Talent carefully lifts the lid, along with the substrate and platinum wire, from the beaker.
2.10.2. Talent rinses the substrate with ethanol and DIH2O.
2.10.3. Talent immerses the substrate in 95% ethanol in a storage container/vial. (TEXT: Clean the Pt wire with several rinses of acetone and DIH2O.)
3. Preliminary Simultaneous Multi-Surface Anodization (Pre-SMSA)
3.1. [bookmark: _Hlk479690783]To begin the AAO fabrication process, pour 650 mL of a 0.3 M aqueous (ey-kwee-uhs /ˈeɪ kwi: əs/) oxalic (ock-sal-ick /ɒkˈ sæl ɪk/) acid solution into a 1-L double-jacket beaker connected to the low-temperature bath circulator. [1-MED]
3.1.1. Talent adds the oxalic acid solution to the double-jacket beaker.
3.2. Based on a dummy aluminum specimen, adjust the solution level so that three-fourths of the substrate will be immersed. [1-CU] Set the bath temperature to slightly below 15 °C and start stirring the solution. [2-MED-Over shoulder-TXT]
3.2.1. Talent immerses a dummy aluminum specimen in the solution and checks the solution level on the specimen.
3.2.2. Talent turns on the magnetic stirring motor and the bath circulator. (TEXT: Cool oxalic acid electrolyte to 15 ± 0.1 °C)
3.3. Thoroughly dry the electropolished aluminum substrate under a stream of air or nitrogen gas. [1-MED] Then, connect the dry substrate and a platinum wire to an electrolytic cell lid 50 mm apart. [2-CU]
3.3.1. Talent takes the electropolished substrate out of the storage container of 95% ethanol and starts drying it under a stream of air or nitrogen gas.
3.3.2. Talent clips the electrode pass-through alligator clips to the wire and substrate.
3.4. Place the lid on the beaker and verify that the platinum wire and three-fourths of the aluminum substrate are submerged in the oxalic acid electrolyte. [1-CU-TXT]
3.4.1. Talent places the lid on the beaker, submerging most of the wire and the substrate in the solution. (TEXT: The end of the substrate alligator clip must be at least 1 cm above the electrolyte solution surface.)
3.5. Connect the positive terminal to the electropolished aluminum working electrode and the negative terminal to the platinum counter electrode. [1-MED]
3.5.1. Talent clips the positive terminal cable to the aluminum electrode and the negative terminal cable to the platinum electrode.
3.6. Apply an anodic bias of +40.0 V to the working electrode with respect to the counter electrode [1-SCREEN] for more than 3 hours while stirring at 100 to 150 rpm. [2-SCREEN] Then, stop applying the bias and disconnect the clips. [3-MED]
3.6.1. *To be provided by authors: Screen capture footage of starting to apply the 40 V anodic bias to the working electrode.
3.6.1A CU : [Added shot] Camera focuses on the surface of Pt wire surrounded by bubbling.
3.6.2. *To be provided by authors: Screen capture footage of using the cursor to point out a representative pre-SMSA I-t curve. [Author note: We will provide video file in the early stage for 5 minutes, which recorded interface PC program simultaneously with shot 3.6.1. For your information, total processing time of pre-SMSA was about 12 hours, therefore we will also provide complete graph (File Label: 3.6.2. Complete Graph for 12 hours Pre-SMSA.tif). And videographer shot 3.6.2. also)]
3.6.3. Talent disconnects the alligator clips from the beaker.
3.7. Carefully remove the substrate from the solution. [1-MED-Over shoulder] Rinse the substrate with acetone and deionized water several times to remove residual oxalic acid. [2-MED]
3.7.1. Talent gently lifts the lid and the attached substrate and wire from the beaker.
3.7.2. Talent rinses the substrate with acetone and DIH2O.
4. Chemical Etching of Preliminary Nanoporous Anodic Aluminum Oxides (Pre-AAOs) and the Main SMSA for AAO Formation
4.1. Following pre-SMSA (S-M-S-A), warm an aqueous chromic (crow-mik /ˈkroʊ mɪk/) acid solution to 60 to 65 °C on a hot plate. [1-MED-TXT] Immerse the substrate in this solution for 1 to 2 hours to remove pre-AAOs. [2-MED]
4.1.1. Talent places a labeled container of aqueous chromic acid solution on a hot plate and turns on the heat. (TEXT: CrO3:H3PO4 0.18 M:0.56 M)
4.1.2. Talent places the substrate in the warm chromic acid solution.
4.2. Then, rinse the substrate with acetone and deionized water several times. [1-MED] Use a digital multimeter (mull-tim-ih-tur /mʌlˈtɪm ɪ tər/) to measure the resistance across the substrate to verify the complete removal of the insulating pre-AAOs. [2-MED-Over shoulder]
4.2.1. Talent uses long tweezers to remove the substrate from the solution and rinses the substrate with acetone.
4.2.2. Talent checks the resistance across the substrate with the digital multimeter. The reading on the multimeter readout should be visible, if possible. [Author note: As mentioned in 3.6.2., pre-SMSA procedure was too long to shot one day, so, we prepared two samples and measured them; one before etching and the other after etching in chromic acid solution. Before etching, pre-AAOs covered on all the surfaces of the Al substrate exhibiting high resistance (i.e., “O.L” on multimeter’s screen). After etching, there are no pre-AAOs, and all metallic surfaces of the Al substrate are exposed showing low resistance (i.e., “0.0” on multimeter).]
4.3. Next, re-install the substrate and the platinum wire on the electrolytic lid and immerse them in the previously-used oxalic acid electrolyte. [1-MED-Over shoulder] Connect the electrodes to the programmable DC power supply in the same configuration as the pre-SMSA. [2-MED]
4.3.1. Talent clips the wire and substrate to the lid and places the lid on the double-jacket beaker containing the oxalic acid solution.
4.3.2. Talent connects the programmable DC power supply cables to the electrodes on the lid.
4.4. While stirring, apply an anodic bias of +40.0 V [1-MED] to the aluminum working electrode with respect to the platinum counter electrode. [2-SCREEN] Continue applying the anodic bias until the AAO layer has reached the desired thickness. [2-SCREEN-TXT]
4.4.1. Talent starts the magnetic stirring motor.
4.4.1A CU : [Added shot] Camera focuses on the surface of Pt wire surrounded by bubbling.
4.4.2. *To be provided by authors: Screen capture footage of starting to apply the +40 V anodic bias.
4.4.3. *To be provided by authors: Screen capture footage of using the cursor to point out a representative main-SMSA I-t curve. (TEXT: AAO growth rate at 15 °C: 8.0/7.5 µm/h front/back) [Author note: We will provide video file in the early stage for 4 minutes, which recorded interface PC program simultaneously with shot 4.4.1. For your information, total processing time of main-SMSA was about 13.7 hours, therefore we will also provide complete graph (File Label: 4.4.3. Complete Graph for 13.7 hours Main-SMSA.tif). And we also send combined graph for any potential circumstances (File Label: 3.6.2.+4.4.3. for comparison.tif).]
Authors: You do not need to add the text overlay to the screen capture footage; this will be done during video editing.
5. AAO Detachment with Stair-Like Reverse Biases (SRBs) and Substrate Preparation for Fabrication of Additional AAOs
5.1. Once the main SMSA has finished, stop applying the bias and stop stirring the solution. [1-MED] Connect the negative terminal to the aluminum electrode and the positive terminal to the platinum electrode. [2-MED-Over shoulder]
5.1.1. [Shot divided into two shots: 5.1.1A and 5.1.1B] Talent stops applying the bias and turns off the magnetic stirring motor.(Comment: We divided shot 5.1.1 into two)
5.1.1A Talent stops applying the bias.
5.1.1B Talent stops applying the bias and turns off the magnetic stirrer.
5.1.2. Talent switches the alligator clips on the electrodes.
5.2. Apply stair-like reverse biases and [1-SCREEN] monitor the edges and surfaces of the aluminum substrate for bubbling effects and detachments. [2-CU-TXT]
5.2.1. *To be provided by authors: Screen capture footage of starting to apply a SRB program. [Author note: This shot wasn’t filmed. Instead, we will provide video file, which recorded interface PC program during full detach procedure. For your information, total processing time of SRBs-detachment was about 41.6 minutes, therefore we will also provide complete graph (File Label: 5.2.1. Complete Graph for SRBs-Detachment.tif).
5.2.2. [Shot divided into four shots: 5.2.2A, 5.2.2B, 5.2.2C, and 5.2.2D] Bubbling and/or detachment occurring on the surfaces and edges of the substrate. (TEXT: See text for SRB details.) [Author note: This is most important protocol in our technique, and we want to show entire video (5.2.2D) at least. We also suggest that you can show the corresponding video sped up.]
5.2.2A CU: Camera focused on the back surface of the Al substrate, and recorded for a few seconds in the beginning of initial bias, -21 V.
5.2.2B CU: Camera kept focusing on the back surface of the Al substrate, and restarted recording  for a few seconds in the middle (~700 s) of -22 V.
5.2.2C CU: Camera kept focusing on the back surface of the Al substrate, restarted recording for a few seconds in the early stage (~1,400 s) of -23 V.
5.2.2D CU: Camera kept focusing on the back surface of the Al substrate, and restart recording from the middle (~1,800 s) of -23 V. This shot holded until the back-AAO detaches completely.
5.3. When all the AAOs have successfully detached, as indicated by the AAOs only being attached to the substrate at the top, [1-CU] stop applying the SRBs (S-R-bees) and disconnect the power supply. [2-MED]
5.3.1. The substrate with all AAOs detached except at the top. [Author note: was not filmed]
5.3.2. [Shot divided into two shots: 5.3.2 and 5.3.2A] Talent stops applying SRBs and disconnects the power supply alligator clips from the electrodes.
5.3.2 Talent stops applying SRBs.
5.3.2A Talent disconnects the power supply alligator clips from the electrodes.
5.4. Remove the aluminum substrate from the electrolyte, being careful not to damage the partially-detached AAOs. [1-CU] Gently rinse the substrate and the partially-detached AAOs with acetone and deionized water several times. [2-CU]
5.4.1. Talent slowly lifts the substrate with partially-detached AAOs from the solution.
5.4.2. Talent carefully rinsing the substrate and partially-detached AAOs with acetone.
5.5. Carefully dry the sample under a stream of air or nitrogen gas. [1-MED-Over shoulder] Use a razor blade or a stationary cutter blade to manually break off the AAOs from the aluminum substrate. [2-CU] Place the AAOs in a petri (pee-tree /ˈpi: tri:/) dish and store them in a desiccator (dess-ih-kay-tur /ˈdɛs ɪˌkeɪ tər/). [3-MED-Over shoulder]
5.5.1. Talent dries the substrate and partially-detached AAOs under a stream of air or nitrogen gas.
5.5.2. [Shot divided into two shots: 5.5.2 and 5.5.2A] Talent cuts each AAO from the substrate and places them in a petri dish. (Comment: Shot 5.5.2 was divided into two shots.)
5.5.2 Talent shows the AAO is separated from Al substrate and cuts each AAO from the substrate by knife.
5.5.2A Talent places all-AAOs in a petri dish.
5.5.3. Talent places the petri dish containing both AAOs in a desiccator. [Author note: was not filmed]
5.6. [bookmark: _GoBack]Then, immerse the AAO-detached aluminum substrate in the warm chromic acid solution for 30 minutes to etch residual alumina (uh-loo-mihn-uh /əˈlu: mɪn ə/) from its surface. [1-MED] Rinse and dry the etched substrates as described in the text protocol.
5.6.1. Talent places the substrate in the chromic acid solution on a hot plate.
5.7. [All of 5.7 was not filmed] Rinse the etched substrate with acetone and deionized water several times. [1-MED] Dry the substrate and measure the resistance across it to confirm that it is ready to use again. [2-MED-Over shoulder]
5.7.1. Talent rinses the substrate with acetone and DIH2O.
5.7.2. Talent measures the resistance across the substrate with a digital multimeter, with the readout visible, if possible.
5.8. Repeat the fabrication ‘unit sequence’ with the same aluminum substrate to continue preparing AAOs in the multi-surface process as desired. [1-LM]
5.8.1. Proposed Animation.mp4 @ 00:13-00:25 (SEM images/photographs of each step are shown in sequence and the sequence is surrounded by a blue box; each step in the sequence is updated from ‘1st’ to ‘n’, and then ‘n’ is updated to ‘n + 1’)
6. Results: AAOs Fabricated in an Oxalic Acid Electrolyte from Multiple Surfaces of an Aluminum Substrate
6.1. AAOs were simultaneously fabricated from the five surfaces of an aluminum substrate exposed to the electrolyte. [1-LM] This multi-surface process was repeated five times with the same substrate. [2-LM] Open-pore and barrier-side scanning electron microscopy (my-cross-kuh-pee /maɪˈkrɒs kə pi:/) images showed the same patterns and dimensions for each AAO. [3-LM]
6.1.1. Proposed Animation.mp4 @ 00:26, still frame: Emphasize the top left image.
6.1.2. Proposed Animation.mp4 @ 00:26-00:29 (Four more ‘AAO’ illustrations are added to each side in the top left image, and four more lines are added to each of the three graphs. Hold on the still image at 00:29 as needed for time.)
6.1.3. Figure 3 (56432_Hong_Figure3.tiff): On “showed the same…”, emphasize the two left images second from the top (56432_Hong_Figure3_2nd back.tiff) and the two right images second from the bottom (56432_Hong_Figure3_4th Front.tiff).
6.2. Current-time data were collected during the pre-SMSA, the main-SMSA, and the stair-like reverse bias steps. [1-LM] The current level decreased gradually with increased anodic voltage application time for both SMSAs. [2-LM]
6.2.1. Figures 2A, 2B, and 2C (4.2.1 – 56432_Hong_Figure2A_without arrow.tiff, 4.2.1 – 56432_Hong_Figure2B_without arrow.tiff, 4.2.3 – 56432_Hong_Figure2C.tiff): During ‘pre-SMSA’, highlight 2A. During ‘main-SMSA’, highlight 2B. During ‘stair-like reverse bias’, highlight 2C.
6.2.2. Figures 2A and 2B with downward-pointing arrows (4.2.2 – 56432_Hong_Figure2A_with arrow.tiff, 4.2.2 – 56432_Hong_Figure2B_with arrow.tiff): Highlight the x-axis title (‘Time (sec)’).
6.3. The current level also decreased as the number of unit sequences increased. [1-LM] This was attributed to the reduction of the total anodizing (ann-oh-dye-zing /ˈæn əˌdaɪ zɪŋ/) area with each repetition and to the accumulation of mechanical stresses induced by volume expansion from anodic oxidation (ock-sih-day-shun /ɒk sɪˈdeɪ ʃən/) on multiple surfaces. [2-LM]
6.3.1. Figures 2A and 2B with downward-pointing arrows (4.2.2 – 56432_Hong_Figure2A_with arrow.tiff, 4.2.2 – 56432_Hong_Figure2B_with arrow.tiff): Highlight the ‘1st, 2nd, 3rd, 4th, 5th’ legends on each graph.
6.3.2. Figures 2A (down arrow), 2B (down arrow), and 2C (4.2.2 – 56432_Hong_Figure2A_with arrow.tiff, 4.2.2 – 56432_Hong_Figure2B_with arrow.tiff, 4.2.3 – 56432_Hong_Figure2C.tiff)
Authors: Thank you for the helpful animation; I have adjusted the results section to include it. As we generally do not discuss the procedure in detail in the results section, I have placed that portion of the animation at the end of the protocol to illustrate the ‘repeat the unit sequence’ step.
7. Conclusion (Said by you on camera. Don’t forget to smile!)
7.1. Healin Im: Anodic aluminum oxides have hexagonally-arranged nanopores with a relatively high aspect ratio. Their applications include nanoporous templates for one-dimensional nanostructures, membrane filters, evaporation or etching masks, and energy storage devices.
7.2. Seok Hwan Jeong: Conventional methods for fabricating AAOs on aluminum mono-surfaces have not had good production yields, especially in two-step anodizing procedures.
7.3. Healin Im: Further, AAOs are usually separated from the aluminum substrate by dissolving the remaining aluminum with toxic chemicals such as mercury dichloride. This technique uses more eco-friendly and efficient methods that are potentially applicable to mass production.
7.4. Young Ki Hong: The Stair-like reverse bias detachment method is significantly more synergistic with multi-surface anodization than conventional dissolving methods or constant reverse bias detachment.
7.5. Seok Hwan Jeong: Once mastered, this technique can be adapted to fabricate AAOs with different features targeted for specific applications, if it is performed properly.
7.6. Young Ki Hong: Future directions include finding a proper way to dissipate heat produced by Joule heating, which will allow this technique to be applied to hard anodization anodizing conditions, further improving the yield.
[bookmark: ProvidedMedia]PROVIDED MEDIA
Authors: Name new or modified files with the scheme 01234_PIname_Figure1.tif, where 01234 is your JoVE video ID and PIname is the corresponding author’s surname. For example:

5.2 – 01234_PIname_Figure1.tif – dual color imaging of tumor angiogenesis at 40X
5.3 – 01234_PIname_Figure2.tif – dual color imaging of tumor angiogenesis at 100X

Minimum dimensions: 720 x 480 pixels
Minimum resolution: 300 dpi

Preferred image formats: .tiff, .png, .eps, .ai, .psd, .pdf
Preferred movie formats: .mov, .mp4, .avi

If figures or tables were created as .pptx or .xlsx files, please provide those as well.

Upload each file to your project folder: https://www.jove.com/account/file-uploader?src=17211808

Please list the provided files below and specify the step or steps where the files will be used. If a file is not based on an existing figure, please provide a short description.

· 5.8, 6.1 – Proposed Animation.mp4 – Animation sequence of Figures 1 and 2


General Preparation

It is critical for a smooth and organized shoot that your samples, reagents, instruments, glassware, and software are ready to go. This ensures that filming can quickly move from step to step.

Reagents, samples, and solutions should be prepared or collected and labeled before we arrive. All tubes, flasks, and plates should be clean, dry, and neatly labeled.

If your procedure includes long incubation, reaction, heating, or calculation times, prepare the products of those steps before we arrive. Please notify your script editor if the product of a long step is too unstable to be prepared in advance.

Please contact your script editor if you have general questions about filming. For detailed preparation instructions, please see the email that accompanied this script.
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