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A.  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: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) N 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.2, 2.3, 3.1, 4.1, 4.2 
D.  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.) This protocol has a lot of steps, but none of them are particularly difficult in themselves.  Step 3.3 requires willingness to take your time, and that may be a hurdle for some.
E.  Will the filming need to take place in multiple locations? (Y/N) Y If yes, how far apart are the locations? All experimental components are completed in a single room but at different points in the room. The quiet location for interview-type responses would be a separate conference room. The lab is B30 / R410 with conference room B30 / R313. It takes about 1 minute to walk between the rooms if you take the stairs.  
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. Experimental Goal: (read by voice talent at JoVE)  
The overall goal of this procedure is to modify fabrics with catalytically active sorbent materials, offering the potential for development of garments providing chemical protection in a daily wear format. (Intro) 
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Brandy Johnson: This method can be applied to different fabrics and in combination with a wide range of organosilicate sorbents to address the broad needs of chemical protective applications.  
1.2. Brian Melde: The main advantage of this technique is that the treatment is conformal to the fibers of the fabric providing chemical protection without compromising breathability.   
Protocol: (read by voice talent at JoVE)
2. Microwave Initiation

2.1. First, prepare the initiation solution by combining 10 milliliters of ammonium hydroxide with 184 milliliters of isopropanol in a glass beaker and mixing at 150 rpm [1-MED-TXT]. Then, add 6 milliliters of tetraethyl orthosilicate to the ammonium hydroxide solution [2-MED-over the shoulder].  

2.1.1. Talent adds reagents and a magnetic stir bar to beaker, places beaker on stir plate, and turns on stir plate. TEXT: Use caution when handling chemicals.

2.1.2. *Film as written, with tetraethyl orthosilicate container label visible in frame if possible. 
2.2. To initiate the sample, fully submerge a fabric substrate in the tetraethyl orthosilicate mixture and then transfer to a glass, microwave safe dish [1-MED-TXT].  
2.2.1. Talent places fabric substrate in beaker containing tetraethyl orthosilicate mixture, removes the substrate, and places it in glass dish. TEXT: Fabric must have hydroxyl or amine groups.
2.3. Next, microwave the saturated fabric sample using 1,200 watts for 30 seconds [1-MED-over the shoulder-TXT]. 
2.3.1. Talent places dish containing the sample in microwave, inputs the settings, and starts the microwave. TEXT: Microwave with sufficient ventilation.

2.4. After repeating the soaking and microwave treatment, dry the treated fabric at 100 degrees Celsius for 30 minutes in a drying oven [1-MED-TXT]. 
2.4.1. Talent removes sample from microwave and places it in oven. TEXT: Total of 3 cycles. (Video Editor: overlay should appear at mention of “after repeating the soaking and microwave treatment”).
3. Preparation of Sol for Dip Coating
3.1. To prepare the sol, mix 1.9 grams of Pluronic P123, 0.5 grams of mesitylene (Pronunciation: ma-set-a-lean), and 2.12 grams of BTE in a plastic vial at room temperature [1-MED-TXT]. 
3.1.1. Talent adds reagents to the plastic vial. TEXT: 1.9 g Pluronic P123, 0.5 g mesitylene, 2.12 g 1,2-bis(trimethyoxysilyl)ethane.
3.2. Add 2 grams of methanol and a magnetic stir bar [1-MED-over the shoulder-TXT]. Then, seal the vial and stir at 150 rpm [2-MED].
3.2.1. *Film as written. TEXT: EtOH can also be used. (Video Editor: overlay should appear at mention of “methanol”). 
3.2.2. Talent seals vial, places it on stir plate, and turns on stir plate.
3.3. When the stirred solution appears homogeneous [1-CU], add 6.07 grams of 0.1 molar nitric acid dropwise and continue stirring the mixture for 6 hours [2-MED-over the shoulder]. 
3.3.1. Stirring solution to show what it looks like when homogeneous.

3.3.2. Talent slowly adds nitric acid to the stirring solution.
3.4. Brian Melde: Addition of nitric acid is exothermic so add it slowly and evenly.
3.4.1. Talent speaks toward the camera, interview style.

4. Dip Coating Fabric
4.1. Dip the tetraethyl orthosilicate treated fabric into the prepared sol at a rate of 150 millimeters per minute [1-CU-TXT].

4.1.1. Dip coater as talent inputs settings/starts the process and fabric is dipped into beaker containing the sol. TEXT: 150 – 270 mm/min is suitable. 
4.2. Following this, dry the sample in a 60 degrees Celsius oven for 24 hours [1-MED-over the shoulder]. 
4.2.1. Talent removes sample from dip coater and places it in oven. 
4.3. After drying at 80 degrees Celsius for an additional 24 hours, immerse the fabric sample in excess ethanol at 65 degrees Celsius for 48 hours to extract surfactant [1-MED]. Then, rinse the fabric with additional ethanol [2-MED-over the shoulder].  
4.3.1. Talent removes sample from oven and places it in beaker containing ethanol.

4.3.2. *Film as written.
4.4. Dry the fabric overnight at 60 to 65 degrees Celsius [1-MED]. 
4.4.1. Talent places sample in oven.
5. Porphyrin Functionalization of Coated Fabrics
5.1. To functionalize the sorbent material with primary amine groups, prepare a solution of 3-aminopropyltriethoxy silane in toluene at 0.5 percent volume by volume [1-MED].
5.1.1. *Film as written, with 3-aminopropyltriethoxy silane container label visible in frame if possible.
5.2. Submerge the fabric in the silane solution, cover, and incubate for 1 hour [1-MED-over the shoulder]. Then, rinse the sample thoroughly with toluene [2-MED].  
5.2.1. Talent places fabric in beaker containing silane solution and covers it.

5.2.2. *Film as written.
5.3. Dry the fabric sample overnight at 100 degrees Celsius [1-MED-over the shoulder]. 
5.3.1. Talent places sample in oven.
5.4. Next, add a previously prepared porphyrin solution to 15 milliliters of 0.1 molar MES buffer at pH 5.5 [1-MED-TXT].

5.4.1. *Film as written, with porphyrin solution container label visible in frame if possible. TEXT: See text for porphyrin solution prep. 

5.5. Add 5 milligrams of EDC to the solution and immediately submerge the fabric sample [1-MED-over the shoulder]. Then, cover the sample and incubate overnight [2-MED].
5.5.1. *Film as written, with EDC container label visible in frame if possible.
5.5.2. Talent covers the sample.
5.6. On the following day, rinse the sample thoroughly with water [1-MED-over the shoulder].  
5.6.1. Talent removes sample from beaker containing porphyrin solution and rinses it with water.
5.7. Finally, dry the fabric sample overnight at 100 degrees Celsius [1-MED].
5.7.1. Talent places sample in oven.
6. Results: Characterization of Porphyrin Functionalized Porous Sorbents on Fabric
6.1. Images of the fabric at each stage in the coating process are shown here [1-LM]. The average mass of sorbent deposited on the cotton support was 0.01 grams per gram, an increase in weight of approximately 1 percent from the original fabric [2-LM]. 
6.1.1. 57331fig2.jpg, 57331fig2large.jpg, Figure2_revised.tif: If possible, add the following text to the figure: “Sorbent-coated” for figure A, “CuDIX porphyrin” for figure B, “Porphyrin-functionalized coating” for figure C, and “Untreated” for fabric that the three swatches are placed on.  
6.1.2. 57331fig2.jpg, 57331fig2large.jpg, Figure2_revised.tif
6.2. The expected nitrogen sorption isotherm was obtained for the porous coating [1-LM]. Negligible nitrogen adsorption was noted for the fabric alone and following microwave treatment [2-LM].   
6.2.1. 57331fig1.jpg, 57331fig1large.jpg, Figure 1_revised.tif: Highlight black curves in both figures.  
6.2.2. 57331fig1.jpg, 57331fig1large.jpg, Figure 1_revised.tif: Highlight red curves in both figures at mention of “fabric alone” and highlight blue curves in both figures at mention of “following microwave treatment”.
6.3. A type IV-like isotherm was observed for a thick film version of this sorbent with significant hysteresis [1-LM]. Nitrogen porosimetry indicated a BET (pronunciation: B-E-T) surface area of 968 with pore volume 0.78 and pore diameter of 39 [2-LM].  
6.3.1. 57331fig3.jpg, 57331fig3large.jpg, Figure3_revised.tif: Emphasize figure A and highlight red curve.
6.3.2. 57331fig3.jpg, 57331fig3large.jpg, Figure3_revised.tif: Continue emphasizing figure A.
6.4. Microwave initiation of the fabric caused a slight reduction in water vapor transport as compared to the untreated cotton [1-LM]. No additional changes in water vapor transport were noted following sorbent deposition or functionalization with porphyrin [2-LM]. 
6.4.1. 57331fig4.jpg, 57331fig4large.jpg, Figure4.tif

6.4.2. 57331fig4.jpg, 57331fig4large.jpg, Figure4.tif: Highlight blue curve at mention of “following sorbent deposition” and highlight black curve at mention of “functionalization with porphyrin”.
6.5. Time-dependent FID responses for permeation of 2-chloroethyl ethyl sulfide are shown here [1-LM]. A peak rate of 67 grams per meter squared per hour with no retention of the target was observed for the cotton fabric [2-LM]. The porous treatment resulted in significant reduction to the peak rate of transport and the total transport of target through the fabric with porphyrin functionalization further reducing the peak rate [3-LM]. 
6.5.1. 57331fig5.jpg, 57331fig5large.jpg, Figure5_revised.tif

6.5.2. 57331fig5.jpg, 57331fig5large.jpg, Figure5_revised.tif: Highlight red curve at mention of “cotton fabric”. 
6.5.3. 57331fig5.jpg, 57331fig5large.jpg, Figure5_revised.tif: Highlight blue curve at mention of “the porous treatment resulted in significant reduction to the peak rate of transport and the total transport of target through the fabric” and highlight black curve at mention of “with porphyrin functionalization further reducing the peak rate”.
7. Conclusion (said by authors on camera)

7.1. Brian Melde: While using this procedure, it’s important to remember that the density of the fabric weave will impact the performance of the final product. 
7.2. Brandy Johnson: This procedure can be performed for deposition of other organosilicate materials and porphyrins to produce fabrics with differing chemical selectivity.
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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