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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 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.3, 3.1-3.3, and 4.2-4.4___________________________________________

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.) Drying samples to prepare for FTIR in steps 4.2-4.4
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y___ If yes, how far apart are the locations? There are 3 locations; two are next door to each other, while the third is a 2 minute walk in the same facility.
1. Introduction (Experimental Goal and Author Interviews)
A.  Experimental Goal (read by voice talent at JoVE):

The overall goal of this protocol is to produce water soluble metal core nanoparticles. This general method uses a silicon based surfactant as both a reducing and a stabilizing agent. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)

1.1. Dr. B.P.S. Chauhan: This method helps answer key questions about control of self-assembly, functionality, passivity, and stability of nanostructured materials.
1.2. Dr. B.P.S. Chauhan: The main advantage of this technique is that a water soluble silicon compound can reduce metal precursors to metal nanoparticles and efficiently stabilize them. It uses green conditions to create siloxane-metal nanocomposites, which have applications in therapeutics, drug delivery and heterogeneous catalysis.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)

1.3. Kelly Moran: The implications of this technique are far reaching because the surfactant can self-crosslink to form an organosilane gel impregnated with metallic nanoparticles.
1.4. Aarti Patel: This method can be applied to create hybrids of most noble metals and can provide mechanistic insights into the formation of nanoparticles.
1.5. Qiaxian Johnson: By controlling the concentrations of salt and silane it is possible to control reaction rates, particle size, and nanoparticle coating.
Authors: The following section was removed, as introductions for authors who have already given an interview on screen are not necessary.
*Note to the Authors: The goal and interview statements were edited to conform to the specified length restrictions.
Protocol (read by voice talent at JoVE):

2. Synthesis of Silver Nanoparticles
2.1. To start the procedure, first weigh out 16.9 mg of silver nitrate into a 50 ml Erlenmeyer flask equipped with a magnetic stir bar.

2.1.1. MED: Talent finishes weighing silver nitrate and adds it to flask containing stir bar.
2.2. Add 20 ml of 18.2   ultrapure water to the flask and stopper it. Place the flask in an oil bath on a hot plate at 60 °C and stir the solution.

2.2.1. CU: Talent pours water into the flask and stoppers it.

2.2.2. MED: Talent places the flask into an oil bath and starts the stirring, show hot plate settings

2.3. Next, slowly add 144 µl of 2-AST to the flask using a precision micropipette. Flush the pipette several times with the mixture to ensure all the 2-AST is transferred.

2.3.1. ECU: Talent slowly pipettes the 2-AST into the flask, then pipettes the solution in and out of the pipette tip several times, TEXT: 2-AST: n-(2-aminoethyl)-3-aminosilanetriol 
2.4. Every half hour, remove 100 μl of the mixture using a precision micropipette and place it into a plastic cuvette for UV-Vis spectroscopy analysis.

2.4.1. MED: Talent pipettes solution from the flask into a plastic cuvette, TEXT: Sample every 30 min

2.5. To the plastic cuvettes containing the sample, add 1 ml of ultrapure water, and mix the sample in each of the cuvettes thoroughly by repeat pipetting.
2.5.1. CU: Talent pipettes water into a cuvette and mixes it by repeat pipetting
2.6. Transfer the cuvette to a UV-Vis spectrophotometer… and record the absorbance spectrum. Discard the sample in an appropriate container when finished.

2.6.1. WIDE: Talent places a cuvette into the spectrophotometer

2.6.2. MED over the shoulder: Talent adjusts the settings on the spectrophotometer, TEXT: Record from 250 to 800 nm
2.6.3. MED: Talent takes a cuvette from the spectrophotometer and pours its contents into an aqueous waste container

2.7. After 6 hours, remove the flask from the oil bath and transfer the nanoparticle mixture to a 20 ml scintillation vial for storage.

2.7.1. MED: Talent removes the flask from the oil bath

2.7.2. CU: Talent pours the flask contents into a scintillation vial

3. Transmission Electron Microscope Sample Preparation

3.1. To begin the sample preparation for electron microscopy, place a 200 carbon-mesh formvar-coated copper grid onto a clean piece of filter paper.

3.1.1. MED: Talent places a coated copper grid onto a filter paper

3.2. Once the sample has cooled to room temperature, cast-drop approximately 60 µl of the nanoparticle mixture directly onto the grid using a 1 ml plastic Pasteur pipette. Allow the grid to dry for 24 hours.

3.2.1. CU: Talent drops the nanoparticle mixture onto the grid using a plastic pipette, TEXT: Ensure that the nanoparticle mixture is at room temperature.
3.2.2. ECU: Focus on dried grid, TEXT: Dry 24 hours
3.3. Load the grid into a transmission electron microscope… and record images using 10 µA current and 100 kV accelerating voltage.

3.3.1. MED: Talent opens the microscope chamber and inserts the grid.

3.3.2. LAB MEDIA: Use TEM Screenshot.jpg, TEXT: 10 µA current, 100 kV accelerating voltage
4. Nuclear Magnetic Resonance Sample Preparation

4.1. To prepare the NMR sample, first use a precision pipette to transfer 50 μl of deuterium oxide into a clean NMR tube.

4.1.1. CU: Talent pipettes deuterium oxide into a clean NMR tube, TEXT: NMR: Nuclear magnetic resonance 

4.2. Next, slowly pipette 400 μl of the nanoparticle mixture into the same NMR tube. Cap the tube and shake the top of the tube to force the mixture to the bottom.
4.2.1. CU: Talent slowly pipettes the nanoparticle mixture into the tube and caps it.

4.2.2. MED: Talent shakes the top of the tube and checks to see if the sample is at the bottom of the tube.
4.3. Mix the sample by shaking and repeatedly inverting the NMR tube.

4.3.1. MED over the shoulder: Talent shakes and inverts the tube several times

4.4. Insert the sample tube into the NMR magnet… and record the NMR spectrum.

4.4.1. MED: Talent places the NMR tube into the top of the magnet

4.4.2. MED over the shoulder: Talent entering the parameters into the NMR console, TEXT: Dispose of the sample in aqueous waste.
5. Fourier Transform Infrared Spectroscopy Sample preparation
5.1. To prepare the FTIR sample, first place 2 ml of the nanoparticle mixture into a 1 dram glass vial.

5.1.1. CU: Talent pipettes nanoparticle mixture into a 1 dram glass vial, TEXT: FTIR: Fourier Transform Infrared 
5.2. Continue by placing the vial into a vacuum desiccator. Connect the desiccator stopcock to a vacuum pump, open it, and then evacuate the desiccator.

5.2.1. MED: Talent places the vial into a vacuum desiccator

5.2.2. MED: Talent connects the stop cock and opens it, TEXT: Drying may take a few hours.
5.3. Qiaxian Johnson: Use caution when drying the sample in a vacuum desiccator, as rapid reduction of pressure may cause samples to flash boil, expelling some material out of the container.
5.3.1. MED: Interview style

5.4. Once the vial no longer contains visible liquid, remove it from the desiccator and scrape out the remaining solid sample using a clean spatula.

5.4.1. ECU: Focus on dry vial

5.4.2. MED: Talent scrapes the sample out of the vial

5.5. Finally, place the sample onto an FTIR spectrometer fitted with a Zinc selenide crystal diode laser… and record the FTIR spectrum.

5.5.1. CU: Talent places a small amount of the solid onto the spectrometer sample window, TEXT: 32 scans at 4000 to 500 cm-1.

5.5.2. MED over the shoulder: Talent adjusts the settings on the spectrometer.

6. Results: Characteristics and analysis of the silver nanoparticles
6.1. The formation of silver nanoparticles was monitored by UV-Vis spectrometry analysis. The silver nanoparticles have a characteristic peak at 414 nm that increases with reaction time.
6.1.1. LABMEDIA: Use Figure 3. Silver.pdf panel a (Video Editor: Have a label “414 nm” and arrows that point to the top of the red and green traces appear when “414 nm” is said).
6.2. Transmission electron microscopy was used to confirm the presence of silver nanoparticles. Analysis of the images shows that the majority of the nanoparticles were in the 10 nm size range.

6.2.1. LABMEDIA: Use Figure 3. Silver.pdf panel b (Video Editor: Highlight several of the particles and have a label “10 nm” appear when “10 nm size range” is said).
6.3. Fourier transform infrared spectroscopy was used to verify the complexation of the nanoparticles with 2-AST. Absorption at around 1000 cm-1 (pronounced reciprocal centimeters) shows the presence of Si-O-Si linkages, and peaks at 3000-2750 cm-1 and 1550-1650 cm-1 are attributed to the NH2 (amino) group.
6.3.1. LABMEDIA: Use Figure 3. Silver.pdf panel c (Video Editor: Highlight the peak and label at 1006 when “around 1000 cm-1” is said and highlight the peaks and labels at 2923, 2858, 1604, and 1568 when “3000-2750 cm-1, and 1550-1650 cm-1” is said).
6.4. Analysis of the NMR spectrum of the nanoparticles shows the coordination to the 2-AST by the shift in, and appearance of, new peaks between 2.72 to 3.40 ppm.

6.4.1. LABMEDIA: Use Figure 4 NMR.pdf panels a and b (Video Editor: Highlight the peaks at 2.769 and 2.689 in panel a followed by the peaks at 3.037 to 2.72 in panel b when “shift in, and appearance of” is said).
7. Conclusion (said by authors on camera)
7.1. Kelly Moran: Once mastered, the reaction process can be set up within an hour. While performing this procedure, it’s important to ensure the purity of the water. All of our experiments were carried out with ultra-pure 18.2 MΩ water.

7.2. Qiaxian Johnson: Following this procedure, scanning electron microscopy or X-ray powder diffraction can be used to further elucidate structural features, such as morphology, size, and particle roughness of the hybrid nanocomposites.
7.3. Bhanu P. S. Chauhan: After watching this video, you should have a good understanding of how to generate and analyze stabilized metal core nanoparticles. This method produces large quantities of water soluble metal nanohybrids, which can be capped with ligands for drug delivery applications.
7.4. Aarti Patel: Don't forget that working with silver nitrate and other reagents can be hazardous. The use of protective equipment such as gloves, goggles and lab coats is strongly advised while performing this procedure.
*Note to the Authors: The conclusion statements have been edited to conform to the length restrictions.
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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