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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N___  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N___ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. _______2.3, 2.4, 3.2, 3.6, 4.1_____________________

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 to be filmed by their protocol numbers. (Please do not list an entire section.) _______2.3 simply because the setup of the lights has the most variability from researcher to researcher, so just the act of filming our setup will be sufficient to remove any confusion. __________

E.  Will the filming need to take place in multiple locations? (Y/N) _______ If yes, how far apart are the 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. Experimental Goal (read by voice talent at JoVE):
The overall goal of this procedure is to produce well-defined poly(methyl methacrylate) (pronounced as pol-ee meth-uh l meth-ak-ruh-leyt”) using perylene (pronounced as “par-y-lean”) as a visible light photocatalyst for atom transfer radical polymerization. (Intro) [did not record “perylene” with the unclear guidance provided. Did best educated guess instead.]
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Matthew Ryan: This method can help answer key questions in the field of controlled radical polymerizations and photoredox catalysis, such as whether it is possible to replace the transition metal complexes commonly used as photoredox catalysts with organic dyes [1.1.1 – MED].
1.1.1. Matthew speaks toward the camera, interview style. 
1.2. Matthew Ryan: The main advantage of this technique is that the metal catalysts typically associated with atom transfer radical polymerization have been replaced by perylene, a common organic dye [1.2.1 – MED].   
1.2.1. Matthew speaks toward the camera, interview style. 

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Jordan Theriot: Visual demonstration of this method is critical to ensure reproducibility among research groups as the exact reaction setup can have a substantial impact on the outcome of the experiment [1.3.1 – MED].
1.3.1. Jordan speaks toward the camera, interview style. 

Protocol (read by voice talent at JoVE):

2. Photopolymerization of Methyl Methacrylate Using Perylene as the Photocatalyst
2.1. Prepare all reagents as described in the text protocol, and allow them to come to room temperature [2.1.1 – MED].  Inspect all reagents prior to use to ensure there is no sign of contamination, such as discoloration or formation of solid particles [2.1.2 – MED-over the shoulder].
2.1.1. Talent approaches bench with the prepared reagents and places them on the bench to come to room temperature.
2.1.2. Talent inspects the reagents for signs of contamination.
2.2. In a nitrogen atmosphere glovebox, place a small stir bar in a 100 milliliter reaction tube [2.2.1 – MED].  Add 9.5 milligrams of perylene and then 4.00 milliliters of dimethylformamide, or DMF [2.2.2 – CU].  To this mixture, add 4.00 milliliters of methyl methacrylate, or MMA [2.2.3 – MED-over the shoulder].
2.2.1. Talent places a small stir bar in a 100 mL reaction tube into a nitrogen glove box.
2.2.2. 100 mL reaction tube in glovebox as talent adds 9.5 mg of perylene and 4 mL of DMF. 
2.2.3. Talent adds 4 mL of MMA to the mixture.  Use labeled containers.
2.3. Place the vial on a stir plate set to 900 rpm inside a 400 milliliter beaker illuminated by strips of white light emitting diodes.  Limit any illumination from other light sources [2.3.1 – CU – TXT]. 
2.3.1. Vial as talent places on a stir plate inside a 400 mL beaker illuminated by strips of white LEDs.  TEXT Overlay: light emitting diode = LED
2.4. To initiate the reaction, add 65.6 microliters of alpha-ethyl bromophenyl acetate, or EBP, via pipette [2.4.1 – MED].  Stir the reaction for 24 hours under constant illumination [2.4.2 – CU].
2.4.1. Talent adds 65.6 microliters of EBP to the reaction via a pipette.  Use labeled containers.
2.4.2. Reaction as it stirs under illumination.  
3. Kinetic Analysis of the Reaction and Isolation and Purification of the Product Polymer
Authors, I combined these 2 sections because we find that having sections less than 3, ~3 line points results in a choppy video.

3.1. On the benchtop, dispense 0.70 milliliters of the butylated hydroxytoluene (pronounced as “byoot-l-yet-ed hahy-drok-si tol-yoo-een”), or BHT, in deuterated chloroform solution into a 2 milliliter vial and seal with a septum cap [3.1.1 – CU – TXT].  Bring this vial into the glovebox where the polymerization is being performed [3.1.2 – MED].
3.1.1. 2 mL vial as talent dispenses 0.70 mL of BHT in deuterated chloroform solution in and seals with a septum cap.  Use labeled containers.  TEXT Overlay: 250 ppm solution
3.1.2. Talent brings the vial to the glovebox. 
3.2. Use a syringe to remove 0.20 milliliters of the reaction mixture [3.2.1 – CU or ECU].  Inject the contents of the syringe into the 2 milliliter vial containing the 250 ppm solution of BHT in deuterated chloroform [3.2.2 – MED-over the shoulder].  Draw back and push in the plunger several times to ensure thorough quenching of the polymerization [3.2.3 – CU]. 
3.2.1. Syringe as talent removes 0.20 mL of the reaction mixture.
3.2.2. Talent injects the contents of the syringe into the 2 mL vial containing the 250 ppm solution of BHT in deuterated chloroform.
3.2.3. Syringe as talent draws it back and forth several times.
3.3. Next, transfer the contents of the 2 milliliter vial to an NMR spectroscopy tube [3.3.1 – MED-over the shoulder – TXT].  Analyze this sample via proton NMR spectroscopy for percent conversion [3.3.2 – CU].
3.3.1. Talent transfers the contents of the 2 mL vial to an NMR tube.  Continue action in next shot.  TEXT Overlay: NMR = nuclear magnetic resonance
3.3.2. NMR tube as talent finishes transferring the sample there.
3.4. After analysis, pour the contents of the NMR spectroscopy tube into a clean 20 milliliter scintillation vial [3.4.1 – MED].  Evaporate the solvent under reduced pressure [3.4.2 – MED-over the shoulder].  Then, re-dissolve the sample in 1.00 milliliters of tetrahydrofuran [3.4.3 – CU or ECU – TXT]. 
3.4.1. Talent approaches the bench with the NMR tube and proceeds to pour its contents into a 20 mL scintillation vial.
3.4.2. Talent evaporates the solvent under reduced pressure.
3.4.3. Sample as 1mL of THF is added and the sample dissolves.  TEXT Overlay:  tetrahydrofuran = THF
3.5. Send the sample through a 0.45 micron syringe filter into a clean 2 milliliter vial [3.5.1 – MED].  Analyze the sample via gel permeation chromatography, or GPC, coupled with multi-angle light scattering to determine number-average molecular weight, weight-average molecular weight, and dispersity [3.5.2 – MED-over the shoulder – TXT].
3.5.1. Talent filters the sample through a 0.45 micron syringe filter into a clean 2 mL vial.
3.5.2. Talent works on the computer coupled to the GPC coupled with multi-angle light scattering to determine Mn, Mw, and Đ.  TEXT Overlay:  determine Mn, Mw, and Đ
3.6. To isolate and purify the product poly(methyl methacrylate), first quench the polymerization reaction by pouring the contents of the reaction mixture into a 50-fold excess of methanol [3.6.1 – MED] and letting stir for at least 1 hour  [3.6.2 – CU]. 
3.6.1. Multiple takes as talent pours the contents of the reaction mixture into a 50-fold excess of methanol.  Shot will be reused once.
3.6.2. Resulting mixture stirring on stir plate.
3.7. Isolate the poly(methyl methacrylate) from the methanol by vacuum filtration [3.7.1 – MED-over the shoulder].  Then, rinse the polymer with an additional 100 milliliters of methanol [3.7.2 – CU].  Re-dissolve the polymer in dichloromethane and repeat these steps twice [3.7.3 – MED – TXT]. 
3.7.1. Talent begins to isolate the poly(MMA) from the methanol by vacuum filtration.   
3.7.2. Polymer as talent rinses with 100 mL of methanol.
3.7.3. Talent re-dissolves the polymer in dichloromethane.  TEXT Overlay:  repeat 2x
4. Chain-Extension of an MMA Macroinitiator with Styrene to Produce poly(MMA)-b-poly(S)
4.1. In a nitrogen atmosphere glovebox, place 544 milligrams of poly methyl methacrylate macroinitiator into a 20 milliliter scintillation vial fitted with a small stir bar [4.1.1 – CU].
4.1.1. 20 mL scintillation vial fitted with a small stir bar as talent places 544 mg of poly(MMA) into it.  
4.2. Next, add 2.4 milligrams of perylene to the scintillation vial [4.2.1 – MED-over the shoulder], followed by 4.00 milliliters of dimethylformamide [4.2.2 – CU].
4.2.1. Talent adds 2.4 milligrams of perylene to the scintillation vial.
4.2.2. Scintillation vial as talent adds 4.00 mL of DMF there.
4.3. Place the vial on a stir plate set to 900 rpm inside a beaker illuminated by strips of white LEDs; limit any illumination from other light sources [4.3.1 – MED or MED-over the shoulder].  To this mixture, add 4.96 milliliters of styrene via pipette and stir the reaction for 24 hours under constant illumination [4.3.2 – CU]. 
4.3.1. Film as written.
4.3.2. Beaker illuminated by strips of white LEDs containing the vial as talent adds 4.96 milliliters of styrene via pipette and the reaction stirs.
4.4. Finally, isolate and purify the poly methyl methacrylate block poly styrene product as before [4.4.1 – MED].  
4.4.1. Reuse 3.6.1 of the quenching process.
5. Results: Polymerization of Methyl Methacrylate and Block Copolymerization from a Methyl Methacrylate Macroinitiator  
5.1. Shown here are representative results of the polymerization of functionalized vinyl monomers using this technique.  Tuning of reaction parameters can have a significant effect on the outcome of the polymerization [5.1.1 – LM].
5.1.1. Table 1.  Editors, please start zoomed into the top couple rows of the table, fitting the width of the table to the screen.  Then, slowly scroll through the table rows as this point is narrated.
5.2. This figure shows the results of block copolymerization using an isolated poly methyl methacrylate macroinitiator as described in the video procedure.  The ability to chain extend in this fashion lends support to an atom transfer mechanism [5.2.1 – LM].
5.2.1. 53571_Miyake_Figure 1 – Authors, please provide a version of this figure without the A-E labels for the video.  Editors, please start zoomed into the top chemical structure though the narration of isolated poly methyl methacrylate macroinitiator.  Then slowly zoom out or scroll down to the remainder of the figure. 
6. Conclusion (said by authors on camera)

6.1. Jordan Theriot: After watching this video, you should have a working understanding of how to produce and isolate well-defined polymers and block copolymers using perylene as a visible light photocatalyst for atom transfer radical polymerization [6.1.1 – MED].  
6.1.1. Jordan speaks toward the camera, interview style.
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.
Table 1   
53571_Miyake_Figure 1 – Authors, please provide a version of this figure without the A-E labels for the video.  
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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