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[bookmark: BackToTop]A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N 
B.   Does your protocol include detailed, step-by-step descriptions of software usage? (Y/N) N
[bookmark: BackToQues]C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their scripted protocol numbers.
Steps 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 3.1, 3.2, 3.3, 3.4, 3.5   
Authors: As some protocol steps have been split into multiple scripted steps, please check these steps and indicate the six most important of these. 2.1, 2.3, 2.4, 2.6, 3.2, 3.3, and 3.4 (is required to show the fabrication of the capacitive sensor, shown in Fig 3d)	Comment by ISMAILOVA ESMA: If you decide to remove the step 3.4 from the video we can then not show the figure 3D in results and also reduce number of Figures as mentioned in RESULTS INSTRUCTIONS FOR AUTHORS and my comment IE14 . Parts that are related to this step are selected in Violet. 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 steps by their scripted protocol numbers.
Step(s) No single most difficult aspect.
E.  Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? 1.1-1.7 (2.1-2.7) in different rooms of the same building. 1.1 -1.7, 2.3 (2.1-2.7, 3.1-3.3) steps will be filmed in the cleanroom environment, except 1.2, 1.2.1 (2.1) steps that will be performed in a lab room where the laser cutting tool is located, others aspects, such as device function after the fabrication can be filmed in the office or an electrical characterization lab.
*Note: Corresponding scripted steps are added in boldface.

1. Introduction (Experimental Goal and Author Interviews) – The introduction presents the goal and significance of your method to the viewer. You may provide additional information, but the total introduction cannot exceed 150 words.

A. Experimental Goal (read by voice talent at JoVE)
Authors: Please use the following prompt to describe the overall goal of your protocol in a single statement of no more than 40 words.

The overall goal of this patterning procedure is to selectively deposit organic electroactive materials on textiles. This deposition technique enables the fabrication of wearable organic electronic devices directly on clothes. (JoVE Intro)

B.  Required Interview Statements (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that provide additional information about the significance of your protocol. You may revise the given prompts as necessary to improve the sentence flow.

Please complete the following two statements and indicate the name of the author who will give the statement. Unless only one author will speak throughout the video, please assign each statement to a different author. Please restrict the length of each statement to no more than 30 words.
1.1. E. Ismailova: This method can help answer key questions in the wearable electronics field, such as how to seamlessly (for the wearer) integrate electronics in our clothes, but also how these electronic components can communicate with us in an efficient way. 	Comment by ISMAILOVA ESMA: By Corresponding author
1.2. E. Ismailova: The main advantage of this technique stands from the elastic capability of textile structures which can be naturally in tight contact with our body. Their combination with the “soft” organics offers better mechanical properties and more efficient functional communication with the human body.	Comment by ISMAILOVA ESMA: By Corresponding author

C.  Optional Interview Statements (Said by you on camera. Don’t forget to smile!)  
Authors: The following statements may be spoken by additional authors. These statements must be completed by different authors than those who gave the required statements, and no more than one statement should be spoken by each additional author.

Please restrict the length of each statement to no more than 30 words. You may revise the given prompts as necessary to better fit your protocol. Please remember that the total introduction (sections A-D) cannot exceed 150 words. 
1.3. Author Name C: The implications of this technique extend toward therapy (or diagnosis) of _______, because ________.  
1.4. Author Name D: Though this method can provide insight into ____________, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as ____________.
1.5. [bookmark: IntroStatements]Author Name E: Generally, individuals new to this method will struggle because ______________.
1.6. U. Ismailov: We first had the idea when we thought how to combine organic electronics with textiles in non-traditional for the microfabrication world but in a cost-efficient and industrially scalable manner. The technique was inspired from the old Japanese kimono dyeing process (the Yuzen method) and we adapted it to be performed in today microfabrication environment. 	Comment by ISMAILOVA ESMA: By U. Ismailov (first author)
1.7. Author Name G: Visual demonstration of this method is critical as the ______________ steps are difficult to learn, because _______________.
Authors: Please review the above statements to ensure that they comply with length restrictions.
D. Introduction of Demonstrator (Said by you on camera. Don’t forget to smile!)
Authors: Please fill out this statement ONLY if one or more demonstrators have not given an interview statement in section B or C. Please limit the statement to no more than 30 words.
1.8. Author Name: Demonstrating the procedure will be NAME, a (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  	Comment by ISMAILOVA ESMA: All Fabrication steps will be shown by U. Ismailov (first author)
1.8.1. Author (Author Name) speaks towards the camera, interview style
1.8.2. The demonstrator looks up from workbench, desk, hood, or microscope and acknowledges the camera.
Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions.
** If you have any questions (e.g. you wish to provide more statements than you have authors), please contact me at tara.cass@jove.com, and I will be happy to help.

[bookmark: Protocol]Protocol (read by voice talent at JoVE)
Authors: This is the transcript of the spoken instructions to be illustrated by the demonstration. To ensure that your protocol can be filmed in one day, the instructions are limited to 3 pages with 0.75” margins, with each step no longer than 3 lines. The video will focus on the aspects of the procedure that benefit from visual demonstration, but all essential steps must be mentioned.
2. Patterning Conducting Polymers on a Textile Sheet
2.1. To begin the procedure, use a laser cutter to cut a pre-designed electrode pattern into a 125-µm-thick polyimide sheet to form a mask.
2.2. Then, secure to a flat, portable surface a 300-µm-thick sheet of 100% interlock-knit polyester fabric with a knit direction stretch capability of up to 50%.
2.3. In a fume hood, use an automatic tape casting tool to coat the polyimide mask with a polydimethylsiloxane formulation at 6 m/min to a wet film thickness of 200 µm. (TEXT: 10:1 Base:Curing agent)
2.4. Gently place the fabric on the PDMS-coated mask and allow the PDMS to be absorbed into the textile structure for 10 minutes. Anneal the PDMS in an oven at 60 to 100 °C, depending on the heat tolerance of the fabric, for 10 minutes.
Authors: For how long should the PDMS be annealed for nylon fabrics? 20min
2.5. In the fume hood, mix together 80 mL of a PEDOT-PSS (VA: pronounced ‘P-dot-P-S-S’) dispersion, 20 mL of ethylene glycol, 40 µL of 4-dodecylbenzenesulfonic acid, and 1 mL of 3-methacryloxypropyltrimethoxysilane. (TEXT: PEDOT:PSS: Poly(3,4-ethylenedioxythiophene):Poly(styrenesulfonate))
2.6. Brush-coat the PEDOT:PSS mixture over the masked fabric until the electrode pattern is coated with about 1 mL of mixture per cm2 and appears uniform in color.
2.7. Remove the polyimide mask. Cure the electrode pattern at 60 to 110 °C for at least 1 hour, depending on the heat tolerance of the fabric.
Authors: For how much longer should nylon fabrics be cured? 2h
3. Fabrication of Cutaneous Electrodes and Capacitive Sensors
3.1. To fabricate cutaneous electrodes from PEDOT:PSS electrodes on textiles, first prepare a gel mixture composed of 60% by volume ionic liquid, 35% cross-linking agent, and 5% photoinitiator. (TEXT: 0.6/0.35/0.05 v/v 1-ethyl-3-methylimidazolium ethyl sulfate/poly(ethylene glycol)diacrylate/2-hydroxy-2-methylpropiophenone)
3.2. In a fume hood, coat the electrodes with 20 µL/cm2 of the ionic liquid, and then add 25 µL/cm2 of the gel mixture by drop casting.
3.3. Expose the coated electrodes to 365-nm UV light for 10 to 15 minutes to solidify the gel and form the cutaneous electrodes.
3.4. To fabricate capacitive sensors from PEDOT:PSS electrodes on textiles, in a fume hood, apply a 10:1 PDMS formulation to the fabric. Use a squeegee to evenly spread the PDMS formulation over the electrode and to remove any excess.
3.5. Anneal the insulating layer of PDMS at up to 100 °C for at least 10 minutes, depending on the heat tolerance of the fabric, to form the capacitive sensors.
[bookmark: AuthorProtInterviews]OPTIONAL: AUTHOR PROTOCOL INTERVIEWS
Authors: In this optional section, you may provide a brief statement about the required technique for the single most critical step of the procedure. If there are two critical steps, you may provide two statements, but this is the maximum. Please restrict the length of each statement to 40 words or less.

This will be an interview shot interjected at the appropriate step of the protocol. Please specify who will speak these parts and the step that each statement should accompany. If you wish to make a more general statement, please consider using the introduction or conclusion sections instead.
U. Ismailov, Step 2.6 The brush-coating of PEDOT:PSS is critical step defining the sheet resistance of the patterned electrode, which needs to be about 230 Ω/sq. 	Comment by ISMAILOVA ESMA: By First author 
Author name, Step            :     (write your 2nd optional statement here)
RESULTS (read by voice talent at JoVE; animated by video editor at JoVE)
The representative results are a critical aspect of the video, because they show the validation of your procedure. For example, if this is a procedure for cell culture preparation, the results section will show the cells at various time points following culturing.

The results section is limited to 200 words. Please review the narration and proposed animations to ensure that they correctly summarize your results and appropriately highlight the relevance of your procedure.
4. Results: Patterning of Organic Electrodes on Textiles
4.1. Using this method, PEDOT:PSS electrodes were patterned on knit and woven textiles. The electrodes patterned on knit textiles functioned as stretch sensors with no further modifications. An organic electrochemical transistor array was patterned onto a woven nylon ribbon for wearable sweat sensing.
4.1.1. Figure 1, left side only	Comment by ISMAILOVA ESMA: I am providing an additional picture to illustrate the patterning resolution showing the line /space pattern with different dimensions
4.1.2. Figure 3a	Comment by ISMAILOVA ESMA: I am providing an additional picture for illustration of electrical properties variation (normalized resistance) vs stretch %
4.1.3. Figure 3b	Comment by ISMAILOVA ESMA: I am providing an additional picture for illustration of textile OECT devices. IV measurements show an electrochemical transistor behavior.
4.2. The addition of an ionic liquid and gel allowed the electrodes to function as wearable cutaneous electrodes for electrophysiological monitoring. Alternatively, the addition of an insulating PDMS layer created capacitive sensors. Touching the electrodes causes a capacitance change, allowing fabrication of a wearable keyboard.	Comment by ISMAILOVA ESMA: This part needs to be discussed if we keep 3.4 step. Or can be shown without video illustration. 
4.2.1. Figure 3c	Comment by ISMAILOVA ESMA: I am providing an additional picture to illustrate the cutaneous impedance performance of the textile electrode vs medical electrode 
4.2.2. Figure 3d 	Comment by ISMAILOVA ESMA: Same as IE10 comment	Comment by ISMAILOVA ESMA: In case I add a new image to show relationship between contact area and capacitance change
[bookmark: FigureRevRequest]Authors: Can you provide any graphs or tables showing the patterning resolution and sheet resistance of the textiles so that these points can be discussed in the results? If so, please upload these files along with the modified figures requested below.	Comment by ISMAILOVA ESMA: Yes, new image is added showing the line /space pattern with different dimensions (comment IE7)	Comment by ISMAILOVA ESMA: Yes , new image is added (comment IE8)
Authors: Please upload Figures 3a-d as separate image files. Please remove the a-d labels from each of these images. See the Provided Media section for more information about uploading supplemental files for video inclusion.	Comment by ISMAILOVA ESMA: OK
Authors: Does the above description accurately reflect your results? See the instructions below to make any changes.

RESULTS INSTRUCTIONS FOR AUTHORS:

Please limit the narration to no more than 3 lines of text per image or movie file being described. The results section is limited to 200 words total. If your manuscript results section contains more than 4 figures, please choose the most important figures to illustrate your results.	Comment by ISMAILOVA ESMA: If you decide to remove the step 3.4 we can then remove the figure 3D in results and discussions 3.4 , 3.5 in 2 section and in 4.2 (in violet ). 

Please advise?

Each image or movie file supplied for the video results section should be referenced by its specific file name. Figures with multiple panels should be re-uploaded with each panel as a separate image. Your JoVE editor will ensure that the narration and proposed animations are correctly formatted.

Below is an example of results text:

5.  Results: Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    
        uninjected control at 48 hours post fertilization looks normal, as expected.
        5.1.1. 01234_PIname_Figure1.tif: Describe areas of the figure/table to highlight during the VO.

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms
                     containing the first of two EGF-like repeats, exhibit brain edema.
	        5.2.1. 01234_PIname_Figure2.tif	

5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 
        the heads of the uninjected controls look normal.
        5.3.1. 01234_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia.
                     5.4.1. 01234_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?status=a3603k
5. Conclusion (Said by you on camera. Don’t forget to smile!)
Authors: The video will conclude with a brief overview of your discussion section. Please complete at least one of the statements below and indicate the name of the author who will give each statement. Please restrict the length of each statement to no more than 40 words. You may revise the prompts as necessary to fit your protocol.
5.1. Author Name: Once mastered, this technique can be done in ____________ (hours/min) if it is performed properly.
5.2. [bookmark: Conclusion]Author Name: While attempting this procedure, it’s important to remember to ___________.
5.3. Author Name: Following this procedure, other methods like _____________ can be performed in order to answer additional questions like _____________.
5.4. Author Name: After its development, this technique paved the way for researchers in the field of __________ to explore _____________ (subdivision of field, disease, natural phenomenon) in __________ (model organism, patient demographic, organ system).
5.5. Author Name: After watching this video, you should have a good understanding of how to _____________ (restate overall goal of the procedure; mention specific steps).
5.6. Author Name: Don't forget that working with _____________ (reagent, pathogen, instrumentation) can be extremely hazardous and precautions such as ____________ should always be taken while performing this procedure.
5.7. E.Ismailova: This method allows the future customization of existing garments with smart components that have electronic capabilities. However, one of the critical and, in some cases, limiting points of the proposed approach is still organic material durability in wearable conditions.
Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.

Back to Optional Protocol Interviews
[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. Specify the step or steps where each file will be used. If the file is not based on an existing figure, please provide a short description. For example:

6.2 –  01234_PIname_Figure1.tif - dual color imaging of tumor angiogenesis at 40X
6.2 –  01234_PIname_Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files with dimensions of at least 720 x 480 pixels and 300 dpi – the higher resolution, the better. Movie files should have at minimum these dimensions and be rendered as .mov, .mp4, or .avi files.

Upload each file to your project folder: http://www.jove.com/account/file-uploader?src=16908943

Please list all images, tables, movie files, or 3D-rendered animations that have been prepared for inclusion in the video below:

Authors: List your media filenames here.

· [bookmark: Text13]Step number(s) – File name - Description (if new figure)

· 4.1.1- Figure 1 left side only – (File name: 55439_Ismailova_4.1.1_Figure 1 left side)

· 4.1.1 - Patterning resolution- showing the line (in blue- PEDOT:PSS) /space patterning with different dimensions. The lower line dimension is smaller than 0.5 mm. (additional illustration for Fig. 1) (File name: 55439_Ismailova_4.1.1_Patterning resolution)

· 4.1.2 -Figure 3a -(File name: 55439_Ismailova_4.1.2_Figure 3a)

· 4.1.2. - Electrical properties variation (normalized resistance) vs stretch % (additional illustration for Fig. 3a) File name: 55439_Ismailova_4.1.2_Stretch evaluation

· 4.1.3 -Figure 3b -(File name: 55439_Ismailova_4.1.3_Figure 3b)

· 4.1.3 Electrical properties of textile OECT device. IV measurements showing an electrochemical transistor behavior. (additional illustration for Fig. 3b) File name: 55439_Ismailova_4.1.3_IV characteristics

· 4.2.1- Figure 3c- -(File name: 55439_Ismailova_4.2.1_Figure 3c)

· 4.2.1- Cutaneous impedance of the textile electrode vs medical electrode (additional illustration for Fig. 3c) File name: 55439_Ismailova_4.2.1_Impedance

· 4.2.2- Figure 3d- -(File name: 55439_Ismailova_4.2.2_Figure 3d)
[bookmark: _GoBack]
· 4.2.2- Relationship between contact area and capacitance change (additional illustration for Fig. 3d) File name: 55439_Ismailova_4.2.2_Capacitance change







Back to Results

General Preparation

Please review all steps using solutions or reagents that are not prepared during the filmed protocol. It’s critical for a smooth and organized shoot that all reagents are prepared and labeled in advance and on hand at the start of filming.

For any long incubation or reaction times in your procedure, prepare the specimens or samples in advance. After filming the preparation steps, shooting will continue with the pre-prepared specimens/samples.

All tubes/flasks should be labeled neatly before we arrive. (ex. Luciferase assay done in 96-well plates has negative/positive control wells and experimental samples labeled accordingly)

You will receive more detailed preparation instructions in the email accompanying the finalized script. Please see JoVE’s FAQ at http://www.jove.com/author/submission-faq if you have further questions.
 2016, Journal of Visualized Experiments

