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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) N 
B.  Software: Does your protocol include detailed, step-by-step instructions involving computer-controlled instrumentation or other software? (Y/N) N
[bookmark: BackToQues]C.  Procedure Highlights: Of the steps to be filmed, which will viewers benefit most from seeing? 
Steps 2.10, 3.11, 4.2, and 4.3
D.  Critical Steps: What is the single most difficult aspect of this procedure? 
Steps 2.10.1 and 3.11.1 – in both cases, pushing the syringes rapidly, evenly, and smoothly requires some practice and dexterity. Due to the rapid, turbulent mixing in the FNP process, small variations do not affect protocol success.
E.  Filming: Will filming need to take place in multiple locations? (Y/N) Y Three different areas in one room (A306 EQuad) and a conference room for interviews (down one floor from the lab).

[bookmark: Introduction][bookmark: _Hlk513362273]1. Introduction (Opening Author Interviews)
[bookmark: IntroStatements]A.  Required Interview Statements (Said by you on camera. Don’t forget to smile!)  
1.1. [bookmark: _Hlk527703181]Chester Markwalter: The Flash NanoPrecipitation, or FNP, techniques demonstrated here offer a scalable and straightforward platform for encapsulating hydrophobic or hydrophilic compounds inside polymeric nanoparticles.
1.2. Bob Prud’homme: We have used FNP to encapsulate drugs for cancer and HIV; agrochemicals; imaging agents; and biologics like peptides, proteins, and nucleic acids. FNP is used commercially to encapsulate beta-carotene. (Author Comment: We filmed this with a stand-in but have decided that we should just exclude the statement from the video.)
B.  Optional Interview Statements (Said by you on camera. Don’t forget to smile!)
1.3. Robert Pagels: For clarity, the technique used to encapsulate biologics is called inverse Flash NanoPrecipitation, or iFNP. The underlying principles are unchanged, but the resulting nanoparticle structure is different.
1.4. Brian Wilson: Generally, new users need practice to consistently operate the inlet syringes when manually making small nanoparticle batches. Larger volumes can be produced with computer-controlled syringe pumps.
1.5. Kurt Ristroph: Our protocol also provides details regarding post-processing of nanoparticle solutions, which is often critical to successful application of a formulation.

2. Encapsulation of Hydrophobic Compounds in Polymeric Nanoparticles (NPs) Using a Confined Impinging Jet (CIJ) Mixer
2.1. Before starting the process, check the CIJ (C-I-J) mixer fittings and ensure that the outlet tubing is not crimped. [1-MED-TXT]
2.1.1. Talent checks that the fittings are snug and checks the outlet tube for bending or pinching. (TEXT: See text for details about CIJ mixer construction and for preparation of solutions.)
2.2. Then, fill two 5-mL polypropylene (paul-ee-pro-puh-leen /ˈpɒl iːˈproʊ pəˌliːn/), rubber-free Luer (loo-er /ˈluː ər/) lock syringes with 2 to 3 mL of acetone or another cleaning solvent. [1-MED] Lock the syringes into the inlet adapters [2-CU] and set the assembly over a waste container. [3-MED]
2.2.1. Talent draws 2-3 mL of acetone into each of two 5-mL Norm-Ject syringes.
2.2.2. Talent connects the filled syringes to the inlets.
2.2.3. Talent puts the assembly over a waste container with an opening smaller than the mixer body.
2.3. Steadily depress the plungers to send the solvent through the mixing chamber over the course of a few seconds. Then, remove the syringes [1-MED] and dry the mixer with a stream of N2 (nitrogen) gas. [2-MED]
2.3.1. Talent depresses both plungers fully, and then removes the syringes.
2.3.2. Talent connects a N2 line fitted with a Luer adapter to one of the mixer inlets, lets the N2 flow through the inlet for 3-5 seconds, and then switches the N2 line to the other inlet.
2.4. Next, to begin preparing the solvent input stream, pipette 0.25 mL of a 10 mg/mL solution of vitamin E in stabilizer-free tetrahydrofuran (teh-truh-high-druh-fyooer-ann /ˌtɛ trəˌhaɪ drəˈfjʊər æn/) into a 1.5-mL centrifuge tube. [1-MED]
2.4.1. Talent draws up 0.25 mL of a 10 mg/mL solution of vitamin E in THF (in a labeled vial) and pipettes it into a labeled 1.5-mL microcentrifuge tube.
2.5. Then, pipette 0.25 mL of a 10 mg/mL solution of a block copolymer stabilizer in THF (T-H-F) into the same tube. [1-MED] Vortex the mixture for 5 to 10 seconds, and then centrifuge it at 1,000 x g for 5 to 10 seconds to recover liquid adhering to the cap. [2-MED]
2.5.1. Talent draws up 0.25 mL of a 10 mg/mL solution of PS-b-PEG in THF (in a labeled vial) and pipettes it into the same 1.5-mL centrifuge tube.
2.5.2. Talent vortexes the mixture for ~5 seconds, and then places the tube in the centrifuge and closes the centrifuge.
2.6. Prepare a 1.5-mL centrifuge tube containing 0.525 mL of deionized water as the antisolvent. [1-MED] Then, pipette 4 mL of deionized water into a 20-mL scintillation vial to make the quench bath. Place a small stir bar in the vial. [2-MED]
2.6.1. Talent draws up 0.525 mL of DIH2O and pipettes it into a labeled 1.5-mL centrifuge tube.
2.6.2. Talent draws up 4 mL of DIH2O, pipettes it into a scintillation vial, and then adds a small stir bar to the vial.
2.7. Place the clean CIJ mixer over the quench bath in a rack or test tube block on a stir plate. [1-CU] Start stirring the quench bath at about 75% of the maximum possible speed. [2-MED]
2.7.1. Talent puts the quench vial in the test tube block and sets the CIJ mixer on the block with the outlet tube in the quench vial.
2.7.2. Talent puts the block on a stir plate and turns up the stir speed to about 75% of its maximum.
2.8. Then, fit a blunt-tipped needle to a 1-mL polypropylene, rubber-free syringe and draw up the antisolvent. [1-MED] Carefully expel air bubbles from the syringe, [2-CU] and then remove and dispose of the needle. [3-MED]
2.8.1. Talent opens the antisolvent microcentrifuge tube, removes the cap from the syringe needle, and draws the water into the syringe.
2.8.2. Talent dislodges the air bubbles in the liquid.
2.8.3. Talent removes the needle and places it in a sharps container.
2.9. Adjust the plunger so that the liquid comes just to the end of the syringe. [1-ECU] Then, attach the syringe to one of the CIJ inlets. [2-MED] Draw the solvent mixture into a second syringe in the same way and attach it to the other inlet. [3-MED]
2.9.1. Talent primes the liquid to the syringe opening.
2.9.2. Talent connects the antisolvent syringe to one of the CIJ inlets.
2.9.3. Talent primes a syringe that already contains the solvent and connects the primed solvent syringe to the other CIJ inlet.
2.10. To form the nanoparticles, simultaneously depress both plungers with a smooth, uniform motion in less than 0.5 seconds. [1-CU-TXT]
2.10.1. Talent places their hand across the tops of the plungers (or places one thumb on each plunger), and then simultaneously depresses both plungers in less than 0.5 seconds. The zoom level should be wide enough to show both the syringes and the quench vial. (TEXT: A 0.5 mL input should be depressed in less than 0.5 s.)
2.11. Chester Markwalter: It is critical to depress the syringes rapidly, evenly, and smoothly. You should not suddenly strike the tops of the syringes at the beginning of the motion, but instead should already be in contact with the syringes before depressing them. [1-MED]
2.11.1. Talent speaks towards the camera, interview style.
2.12. Afterwards, set the CIJ mixer over the waste container without removing the syringes to ensure that the hold-up volume does not drain into the dispersion (dis-per-zhun /dɪsˈpɜːr ʒən/ (zh like vision)). [1-MED] Remove the stir bar from the scintillation vial and cap it. [2-MED]
2.12.1. Talent lifts the CIJ mixer with the syringes still attached and sets it on the waste container.
2.12.2. Talent uses a magnetic wand to remove the stir bar from the scintillation vial and caps the vial.
2.13. Then, remove and discard the solvent and antisolvent syringes. Clean the mixer before the next Flash NanoPrecipitation trial. [1-MED]
2.13.1. Talent removes the solvent and antisolvent syringes, and then starts filling a 5-mL Norm-Ject syringe with acetone.
2.14. To prepare a sample for dynamic light scattering, pipette 100 µL of the dispersion into a cuvette (kyu-vet /kjuːˈvɛt/). [1-MED] Add 900 µL of the quench bath solvent and mix well by pipetting up and down or gently shaking the cuvette. [2-MED]
2.14.1. Talent draws up 100 µL of the dispersion from the quench vial and pipettes it into a cuvette.
2.14.2. Talent pipettes 900 µL of DIH2O into the same cuvette and pipettes the solution up and down a few times to mix it.
3. Encapsulation of Ovalbumin in Inverted NPs Using a Small-Scale Multi-Inlet Vortex Mixer (µMIVM)
3.1. To begin assembling the µMIVM (micro M-I-V-M), place the O-ring in the mixing geometry disk. [1-MED-TXT] Align the holes in the mixing disk with the pegs on the top disk and fit them together, being careful not to displace the O-ring. [2-CU]
3.1.1. Talent inspects the O-ring, and then places it in the outer groove of the mixing geometry disk. (TEXT: See text for details about µMIVM construction and for preparation of solutions.)
3.1.2. Talent aligns the mixing disk holes with the pegs on the top disk, presses the two components together, and turns the assembly to show the camera that the pieces are sitting flush with each other.
3.2. Loosen the outlet tubing fitting in the bottom receiver, [1-MED] and then screw the connected disks into the receiver. [2-CU]
3.2.1. Talent loosens the outlet tubing fitting so that the fitting does not move past being flush with the receiver base.
3.2.2. Talent inverts the connected pieces and screws the top disk into the bottom disk.
3.3. Fit a spanner wrench to the pegs of the top disk and tighten the assembly. [1-MED] Tighten the outlet tubing fitting so that it sits firmly against the bottom face of the mixing geometry disk. Ensure that the syringe fittings on the top disk are snug. [2-CU]
3.3.1. Talent fits the spanner wrench to the pegs and tightens the top disk.
3.3.2. Talent tightens the outlet tubing fitting to sit snugly against the bottom face of the mixing geometry disk, and then checks that the syringe fittings on the top disk fit snugly.
3.4. Raise the mobile plate on the mixer stand to keep it out of the way. [1-MED-TXT] Then, place the assembled mixer on the stand with the outlet tubing threaded through the support plate. [2-MED]
3.4.1. Talent raises the mobile plate so that it is suspended out of the way of the mixer. (TEXT: See text for checking the mobile plate alignment.)
3.4.2. Talent places the mixer on the stand so that the outlet tubing extends through the support plate.
3.5. Next, place a 15-mL centrifuge tube containing 5.25 mL of chloroform as the quench bath under the outlet tubing. [1-MED]
3.5.1. Talent adds 5.25 mL of chloroform to a 15-mL centrifuge tube and then places the quench bath under the outlet tubing. (Videographer Comment: 3.5.1 was split into two separate shots. Second portion is labeled 3.5.1B) (Editor: I’m not sure where the action was split, as the VO doesn’t mention two different actions.)
3.6. Then, draw 0.75 mL of Solution A, which is a 5 mg/mL solution of ovalbumin (o-val-byu-min /oʊˈval bjʊ mɪn/) in dimethyl sulfoxide (dye-meth-ll sul-fox-eyed /daɪˈmɛθ əl  sʌlˈfɒk saɪd/) with 10 vol% water (ten percent water by volume), into a 1-mL gastight Luer lock syringe with a blunt-tipped needle. [1-MED]
3.6.1. Talent opens a labeled microcentrifuge tube of Solution A and draws the solution into a labeled 1-mL gastight syringe.
Note: If you prefer the other pronunciation of ovalbumin, please adjust the pronunciation given above.
3.7. Carefully expel air bubbles, remove the needle, and prime the solution to the end of the Luer fitting. [1-CU] Connect the syringe to a mixer inlet. [2-MED]
3.7.1. Talent expels air bubbles from the gastight syringe, removes the needle fitting, and primes the solution to the end of the Luer fitting.
3.7.2. Talent connects syringe A to the mixer inlet.
3.8. Repeat this process with 0.75 mL each of Solution B, which is 6 mg/mL of block copolymer stabilizer in DMSO (D-M-S-O), and Solution C, which is THF. [1-MED] Connect the syringes to the mixer inlets clockwise in alphabetical order. [2-CU]
3.8.1. Talent opens a labeled microcentrifuge tube of Solution B and draws the solution into a labeled 1-mL gastight syringe.
3.8.2. With syringes A and B in place on the mixer inlet, talent connects a filled, primed syringe C to the mixer inlet. If possible, all three labels should be visible so that it is apparent that the syringe positions are clockwise alphabetically.
3.9. Prepare a 2.5-mL gastight syringe containing 1.85 mL of Solution D, which is chloroform, and connect it to the fourth inlet. [1-MED]
3.9.1. Talent draws chloroform from an open, labeled microcentrifuge tube into a labeled 2.5-mL gastight syringe and expels air bubbles from the syringe.
3.10. Confirm that there is no significant difference in the syringe heights. [1-ECU] Then, carefully grip the bearing housing on each side of the mobile plate and slowly lower the plate until it is just barely resting evenly on top of the syringes. [2-MED-TXT]
3.10.1. A close-up view of the tops of the four syringe plungers showing that they are at the same height.
3.10.2. Talent carefully lowers the plate to just touch the syringes. (TEXT: Pinch hazard: Keep fingers away from the bottom face of the bearing housing.)
3.11. To generate the nanoparticles, steadily and smoothly depress the plate in about 0.5 to 1 second. [1-MED] Then, remove and cap the quench bath tube. Disassemble and clean the mixer when finished. [2-MED-TXT]
3.11.1. Talent steadily and smoothly depresses the plate to send the streams through the mixer and into the quench tube. (The zoom level should be wide enough to show both the mobile plate and the quench tube.)
3.11.2. Talent removes the quench bath tube from the assembly and caps it. (TEXT: See text for cleaning and post-processing.)
4. Modifications for Larger-Scale Formulation
4.1. To work with larger volumes, load the solutions into gastight syringes and connect polytetrafluoroethylene (paul-ee-teh-truh-floor-oh-eth-ih-lean /ˌpɒl iːˌtɛ trəˌflʊər oʊˈɛθ ɪˌliːn/) tubing with Luer fittings to the syringes. [1-MED-TXT] Prime the solutions to the ends of the tubing. [2-CU]
4.1.1. Talent connects PTFE tubing to gastight syringes containing solvent and antisolvent. (TEXT: Demonstrated with CIJ mixer)
4.1.2. Talent primes the solution from one syringe to the end of the connected PTFE tubing.
4.2. Clamp the syringes into syringe pumps and attach the tubing to the appropriate mixer inlets. [1-WIDE] Place a small waste vial under the outlet tubing for collecting the start-up volume. Prepare the quench bath and keep it nearby. [2-MED]
4.2.1. [bookmark: _GoBack]Talent clamps a syringe into a syringe pump and connects the tubing to one of the mixer inlets. (Videographer Comment: 4.2.1 was split into two separate shots. Second portion is labeled 4.2.1B) (Editor: I assume that this was split into two because there are two actions. My guess is that the first shot contains “Clamp the syringes into syringe pumps…” and the second shot contains “…and attach the tubing to the appropriate mixer inlets”)
4.2.2. Talent puts a small waste vial under the outlet tubing of the mixer being used, and then puts the filled quench bath next to the mixer assembly.
4.3. Simultaneously start the pumps [1-MED] and let about 5 mL of effluent (eh-floo-ent /ˈɛˌfluː ənt/) flow into the waste vial. Then, start collecting the nanoparticles in the quench bath as usual. [2-MED]
4.3.1. Talent simultaneously starts the syringe pumps.
4.3.2. Talent waits for a few seconds as the start-up effluent flows into the waste vial, and then begins collecting the effluent in the quench bath instead. (Author Comment: I believe that we collected a larger waste volume than typical as a result of filming. It would be ideal if this could be edited to show about 2 seconds of waste collection. If not possible, I don’t think it is problematic.)
5. Results: Flash NanoPrecipitation (FNP) of Polymeric Nanoparticles with Hydrophobic and Hydrophilic Cores
5.1. [bookmark: _Hlk480795708]Four replicates (rep-lih-kits /ˈrɛp lɪ kɪts/) of FNP (F-N-P) of polymeric (pah-lih-merr-ik /ˌpɑː lɪˈmɛr ɪk/) nanoparticles with a hydrophobic (high-druh-foh-bik /ˌhaɪ drəˈfoʊ bɪk/) core prepared in the CIJ mixer [1-LM] showed high replicability and were relatively monodisperse (mah-noh-dis-purse /ˌmɒ noʊ dɪsˈpərs/), with an average diameter of 107 nm. [2-LM]
5.1.1. Figure 3 without inset and without dashed line (from fig3.eps): Video editor: Add the caption ‘Core: Vitamin E; Shell: Polystyrene-b-poly(ethylene glycol) (PS1.6k-b-PEG5k)’. Please show this caption throughout showing Figure 3 (5.1.1-5.3.2).
5.1.2. Figure 3 without inset and without dashed line (from fig3.eps): Video editor: Add the caption ‘Average diameter: 107 ± 7 nm, Average polydispersity index (PDI): 0.12 ± 0.02’.
5.2. A representative ‘misfire’ from slow or uneven syringe depression [1-LM] produced slightly larger particles. While polydispersity (paul-ee-dih-sper-sih-tee /ˌpɒl iː dɪˈspɜːr sɪ tiː/) was unaffected in this example, misfires can result in more polydisperse (paul-ee-dih-spurse /ˌpɒl iː dɪˈspɜːrs/) distributions. [2-LM]
5.2.1. Figure 3 without inset (from fig3.eps): Video editor: Replace the ‘Average diameter…’ caption from 5.1.2 with ‘- - - Misfire; ▬ Four replicates; Average diameter including misfire: 113 ± 14 nm’. Please show this caption for 5.2.1 and 5.2.2.
5.2.2. Figure 3 without inset (from fig3.eps): Video editor: Emphasize the dotted line, which is the data from the ‘misfire’.
5.3. The DLS (D-L-S) autocorrelation function decayed smoothly for a representative polymeric nanoparticle sample. [1-LM] This smooth decay was not observed when formulation was attempted without the block copolymer stabilizer, which produced micron-scale oil droplets instead. [2-LM]
5.3.1. Figure 3 without dashed line in the main graph and without dotted line in the inset (from fig3.eps): Video editor: Emphasize the inset and highlight the smooth black line in the inset (the DLS autocorrelation function).
5.3.2. Figure 3 without dashed line in the main graph (from fig3.eps): Video editor: Please retain the emphasis of the inset. During “This…stabilizer”, highlight the dotted line in the inset graph.
5.4. The relative amount of core material to stabilizer controlled the particle size, [1-LM] as shown here in nanoparticles with a polystyrene (paul-ee-sty-reen /ˌpɒl iːˈstaɪ riːn/) core. [2-LM] The PDI (P-D-I) was below 0.15 in each formulation. [3-LM]
5.4.1. Figure 4 (fig4.eps): Video editor: Add the caption ‘Core: PS1.8k; Stabilizer: PS1.6k-b-PEG5k’. Please retain this caption throughout showing Figure 4 (5.4.1-5.4.3). For this voice-over segment, emphasize the ‘25% core’ and black curved line, then emphasize the ‘50% core’ and dashed curved line, and then emphasize the ‘75% core’ and dashed-dotted curved line, one by one, in sequence. 
5.4.2. Figure 4 (fig4.eps): Video editor: Add the caption ‘49 nm’ under ‘25% core’, ‘96 nm’ under ‘50% core’, and ‘152 nm’ under ‘75% core’.
5.4.3. Figure 4 (fig4.eps): Video editor: Add the caption ‘PDI < 0.15’ under ‘25% core’, ‘50% core’, and ‘75% core’.
5.5. Nanoparticles with hydrophilic (high-druh-fill-ik /ˌhaɪ drəˈfɪl ɪk/) cores were produced by iFNP (i-F-N-P). [1-LM] Particles with a maltodextrin (mall-toh-dek-strin /ˌmɔːl toʊˈdɛk strɪn/) core prepared in the CIJ mixer were about 65 nm in diameter and had a PDI of 0.08. [2-LM]
5.5.1. Figure 5A (left image of fig5.eps): Video editor: Add the caption ‘- - - Maltodextrin (3k MD) core, polystyrene-b-poly(acrylic acid) (PS5k-b-PAA4.8k) shell, CIJ mixer; ▬ Ovalbumin core, PS5k-b-PAA4.8k shell, µMIVM’. Please retain this caption throughout showing Figure 5A (5.5.1-5.6.1).
5.5.2. Figure 5A (left image of fig5.eps): Video editor: Emphasize the dashed line in the graph, which corresponds to the particles with the maltodextrin core.
5.6. Particles with an ovalbumin core prepared in the µMIVM were about 125 nm in diameter and had a PDI of 0.16. [1-LM]
5.6.1. Figure 5A (left image of fig5.eps): Video editor: Emphasize the solid line in the graph, which corresponds to the particles with the ovalbumin core.
6. Conclusion (Said by you on camera. Don’t forget to smile!)
6.1. [bookmark: Conclusion][bookmark: _Hlk513366547]Chester Markwalter: FNP and iFNP are powerful tools for processing molecules into nanoparticles. Before performing either technique, be sure to consider the solubilities of each component in all solvents or solvent mixtures to ensure high supersaturation during mixing.
6.2. Robert Pagels: The basic technique is straightforward, but mastering the syringe depression steps takes some practice. If you have trouble with this, consider using a syringe pump setup like the one shown in this video to improve consistency.
Video Editor: The relevant shots for syringe depression are 2.10.1 and 3.11.1. Shots 4.2.1 and 4.2.2 show the syringe pump setup being put together.
6.3. Kurt Ristroph: For charged hydrophilic molecules or molecules with intermediate solubility, FNP may be combined with hydrophobic ion pairing to enable efficient encapsulation. FNP can also be used to encapsulate multiple compounds in the same nanoparticle core.
6.4. Brian Wilson: Consult the text and other literature resources to learn how to best remove organic solvents from the nanoparticle dispersions in your desired application. There are also a range of techniques for stabilizing nanoparticles during storage. 
[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: .pdf, .tiff, .png, .eps, .ai, .psd
Preferred movie formats: .mov, .mp4, .avi

.mov or .mp4 files are strongly preferred for screen capture footage. Vector or layer-compatible formats (.svg, .ai, .eps, .pdf, .psd) are strongly preferred for complex figures and graphs.

To generate a vector (.pdf) file from a graph prepared in Excel or similar software, first, move the graph to its own sheet and click the tab to view the graph. Use ‘Save As’ to save this sheet as a standard .pdf.

Upload each file to your project folder: https://www.jove.com/account/file-uploader?src=17920933

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.

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

[bookmark: GeneralPrep]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. Tubes, glassware, and plates should be clean, dry, and neatly labeled. 

Each shot will take about five minutes, as it takes a few minutes to set up between shots. You may need to prepare duplicate samples if a step that must be performed quickly is shown with more than one shot.

The filming process will be like a cooking show: if a step takes more than 5-10 minutes, you will continue the demonstration with the pre-made product of that step. Therefore, if your procedure has long incubation, reaction, heating, or calculation times, please 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.

Individual shots may be filmed out of order to allow a longer process to finish. If your procedure has a long delay in the middle that cannot be skipped or continued from the previous step using a pre-made product, you may need to perform the process up through the delay in advance and film the second half of the process first. Please clearly mark any steps or specific shots that you wish to film out of order.

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