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Authors, please fill out the brief questionnaire below.   

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_____  
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.) ___________________________________________


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.) ___________________________
E.  Will the filming need to take place in multiple locations? (Y/N) __Y_____ If yes, how far apart are the locations? ____ __Less than 3 min on foot, all experiments will be carried out in one building. ____

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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jongho Jeon: This method can help answer key questions in the water treatment and sustainable remediation, such as efficient removal of radioactive iodine from aqueous media by using hybrid nano-composite materials [1-MED].
1.1.1. Jongho speaks towards camera (looking slightly off-camera), interview style.
1.2. Jongho Jeon: The main advantage of this technique is that radioactive elements in mixed salts and organic substances can rapidly be removed by a simple filtration process in a highly efficient manner [1-MED].  
1.2.1. Jongho speaks towards camera (looking slightly off-camera), interview style.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Sajid Mushtaq: Visual demonstration of this method is critical as the handling and the treatment of radioactive liquid waste requires special care, including personal and environmental protection against the spread of radioactive contamination [1-MED].
1.3.1. Sajid speaks towards camera (looking slightly off-camera), interview style.   
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Jongho Jeon: Demonstrating the procedure will be Ha Eun Shim, a grad student from my laboratory [1-MED]/[2-MED]. 
1.4.1. Jongho speaks towards camera (looking slightly off-camera), interview style.  Video Editors, please use 1.4.1 for the audio and 1.4.2 as the visual for 1.4.
1.4.2. Ha Eun Shim looks up from workbench or desk or microscope and acknowledges the camera.

Protocol: (read by voice talent at JoVE)

Note to Authors: All radioactivity steps should be performed in mock.  For filming, use precautions as if it was radioactive for demonstrative purposes.  

2. Synthesis of Citrate-Stabilized Gold Nanoparticles

2.1. Add 120 milliliters of chloroauric acid solution to a washed two-neck round-bottom flask… [1-MED-TXT] and heat it to reflux under constant stirring [2-CU].

2.1.1. Talent adds 120 milliliters of chloroauric acid solution to a washed, 250 mL, two-neck round-bottom flask.  Use labeled containers.  TEXT Overlay: See text for washing procedure 

2.1.2. 250 mL, two neck round-bottom flask as it refluxes under stirring.

2.2. Add 12 milliliters of sodium citrate tribasic solution quickly to the two-neck round-bottom flask [1-MED].  Reflux the resulting mixture for another 20 minutes for the complete reduction of the gold salt [2-MED-over the shoulder].

2.2.1. Talent adds 12 milliliters of sodium citrate tribasic solution quickly to the two-neck round-bottom flask

2.2.2. The mixture starts refluxing and talent starts a timer to count-down from 20 minutes.

2.3. Allow the colloidal suspension of nanoparticles to cool down to room temperature [1-CU].

2.3.1. Flask of deep red, colloidal suspension as talent turns off or takes off heat and leaves to cool.

2.4. Measure the concentration of the gold nanoparticles with UV-vis spectroscopy at a wavelength of 520 nanometers using a quartz cuvette [1-MED-over the shoulder-TXT].

2.4.1. Talent measures the absorbance of the gold nanoparticles with UV-vis spectroscopy at a wavelength of 520 nanometers using a quartz cuvette.  TEXT Overlay: Extinction coefficient of 2.8 x 108

2.5. Now, add a single drop of gold nanoparticle suspension onto a 400 mesh carbon-coated copper grid [1-CU].  Dry the grid at room temperature before measuring the size of gold nanoparticles with transmission electron microscopy [2-MED].

2.5.1. 400 mesh carbon-coated copper grid as talent adds a single drop of gold nanoparticle suspension there.

2.5.2. Talent leaves the grid at room temperature to dry.

2.6. Keep the colloidal gold nanoparticle suspension at 4 degrees Celsius [1-MED-over the shoulder].

2.6.1. Talent places the colloidal gold nanoparticle suspension into the refrigerator.

3. Preparation of Hybrid Membrane (Au-CAM) 

3.1. To prepare the gold nanoparticle-embedded membrane filter using a syringe unit, first wash a cellulose acetate membrane supported by a filter unit with deionized water for three times [1-MED-TXT].

3.1.1. Talent washes the cellulose acetate membrane supported by a filter unit with deionized water.  TEXT Overlay: Pore size: 0.45 µm, diameter: 25 mm

3.2. Withdraw 10 milliliters of citrate-stabilized gold nanoparticles with a sterile syringe  [1-CU] and add it slowly into the pre-washed cellulose acetate membrane filter [1-CU] [3.2.1A.].  Wash the filter unit with 10 milliliters of deionized water three times to remove non-immobilized gold nanoparticles [2-MED].

3.2.1. Sterile 20 mL syringe as talent withdraws 10 milliliters of citrate-stabilized gold nanoparticles.  Use labeled containers.

3.2.1.A. [Added Shot]: Talent add 10 milliliters of citrate-stabilized gold nanoparticles slowly into the pre-washed cellulose acetate membrane filter. 

3.2.2. Talent washes the filter unit with 10 mL of deionized water. 

3.3. Alternatively, to prepare the gold nanoparticle membrane filter by vacuum pump, place the cellulose acetate membrane between a filter holder fritted glass support and a graduated funnel [1-CU-TXT].

3.3.1. Cellulose acetate membrane as talent places them between a filter holder fritted glass support and a graduated funnel.  TEXT Overlay: Pore size: 0.45 µm, diameter: 47 mm

3.4. Connect a combined unit of the fritted glass support and graduated funnel to a recover flask and a vacuum pump [1-MED-over the shoulder].

3.4.1. Talent connects the combined unit of the fritted glass support and graduated funnel to a recover flask and a vacuum pump

3.5. Add 10 milliliters of citrate-stabilized gold nanoparticles into the graduated funnel [1-CU].  Then apply a vacuum until all gold nanoparticles are passed through the cellulose acetate membrane [2-MED-over the shoulder]. 

3.5.1. Graduated funnel as talent adds 10 mL of citrate-stabilized gold nanoparticles into the graduated funnel.

3.5.2. Talent applies vacuum and the gold nanoparticles begin to pass through the cellulose acetate membrane.

3.6. Repeat the same procedure on the other side of the membrane to immobilize gold nanoparticles on both sides of the membrane [1-CU]. 

3.6.1. Membrane as talent flips it and applies the vacuum.

3.7. Analyze the surface of the gold nanoparticle-embedded cellulose acetate membrane, or Au-CAM (pronounced as “gold-kam”), using scanning electron microscopy under high-performance conditions with the accelerating voltages up to 15 kiloVolts [1-LM]. 

3.7.1. 58105_Jeon_Fig2D – Authors, please provide an image of figure 2D only for the video.  Please omit the (d) label. I will provide an image of figure 2. 

4. Adsorption of Radioactive Iodine Using Au-CAM in a Batch System

4.1. Dilute the radioactive iodine in 3 milliliters of pure water, 1.0 Molar sodium chloride, or 10 nanoMolar sodium iodide and add each solution into a Petri dish [1-MED-TXT].

4.1.1. Talent dilutes iodine in 3 milliliters of pure water, 1.0 Molar sodium chloride, or 10 nanoMolar sodium iodide and add each solution into a Petri dish.  Though this is to be filmed in mock, use precautions as if it was radioactive for demonstrative purposes.  Use labeled containers.  TEXT Overlay: [125I]NaI, 2.2 MBq 

4.2. Sajid Mushtaq: Standard radiation safety guidelines should be observed when working with radioactive iodine [1-MED].

4.2.1. Sajid speaks towards the camera, interview style.

4.3. Place the Au-CAM that was prepared by using a vacuum filter into the radioactive iodine solutions [1-CU].  Shake them gently at room temperature [2-MED-over the shoulder].

4.3.1. Radioactive iodine solutions as talent places the Au-CAM there.

4.3.2. Talent shakes the solutions holding the Au-CAM at room temperature.

4.4. Withdraw 10 microliters of the radioactive iodine solution from the Petri dish at given time points [1-CU-TXT].  Then, measure the radioactivity of the aliquot using an automatic gamma-counter [2-MED].

4.4.1. Petri dish as talent withdraws 10 microliters of the solution and puts into a labeled container.  TEXT Overlay: 0, 5, 10, 30, 60, 120 min 

4.4.2. Talent places the sample into the gamma-counter.

4.5. Rinse the Au-CAM with purified water after 120 minutes [1-CU].  Finally, measure the amount of radioactivity captured on the membrane using the automatic gamma-counter [2-MED-over the shoulder].

4.5.1. Au-CAM as talent rinses it with purified water and places the membrane, in a plastic vial.

4.5.2. Talent places the membrane, in a plastic vial, into the automatic gamma-counter and begins measurement.  

5. Desalination of Radioactive Iodine under Continuous In-Flow Condition

5.1. To remove radioactive iodine anions using an Au-CAM filter, dissolve the radioactive iodine in 50 milliliters of several aqueous solutions [1-MED].

5.1.1. Talent dissolves the radioactive iodine in the aqueous solutions.  Include solutions of pure water, PBS 1x, 1.0 M NaCl, 0.1 M NaOH, 0.1 M HCl, 10 mM CsCl, 10 mM SrCl2, synthetic urine, and sea water in view.  TEXT Overlay: See text for list of aqueous solutions

5.2. Withdraw 50 milliliters of each solution with a sterile syringe and pass it through the Au-CAM filter unit at an in-flow rate of about 1.5 milliliters per second using a syringe unit [1-CU].
[bookmark: _GoBack]
5.2.1. AuCAM filter unit/syringe as talent injects 50 mL of one of the solutions using a sterile syringe. 

5.3. Transfer 5 milliliters of the filtrate into a plastic vial for quantifying the radioactivity in the solution [1-MED-over the shoulder].  Measure the amount of residual radioactivity in the filtrate solution using the automatic gamma-counter [2-MED]. 

5.3.1. Talent transfers 5 mL of the filtrate into a plastic vial.

5.3.2. Talent places the vial containing the filtrate solution into the automatic gamma-counter.

5.4. Finally, perform the reusability test on the Au-CAM filter as described in the text protocol [1-WIDE].

5.4.1. Talent measures the amount of radioactivity in the filtrate solutions by using the automatic gamma-counter.
6. Results: Removal of Radioactive Iodine Anions using Hybrid Membrane Filter  
6.1. After a 30 minute incubation, the Au-CAM filter captured most of the radioactive iodine in pure water… [1-LM] and in 1.0 Molar sodium chloride [2-LM].  
6.1.1. 58105_R1_Figure 3.tif – Video editors, please highlight the plot line with the black squares.
6.1.2. 58105_R1_Figure 3.tif – Video editors, please highlight the plot line with the red circles.
6.2. On the other hand, the adsorption of radioactivity was inhibited completely in the presence of non-radioactive sodium iodide, because the surface of the gold nanoparticles was occupied by iodide anions [1-LM].
6.2.1. 58105_R1_Figure 3.tif – Video editors, please highlight the plot line with the green diamonds.
6.3. The radioactive iodine solutions were passed through a filter unit containing Au-CAM.  The amount of the residual radioactivity in the filtrate was then measured [1-LM].  Excellent efficiency was obtained through the filtration step [2-LM], decreasing the concentration of radioactive iodine significantly [3-LM].  
6.3.1. 58105_R0_Figure 4.tif
6.3.2. 58105_R0_Figure 4.tif – Video editors, please highlight the gray bar labeled “before filtration”.
6.3.3. 58105_R0_Figure 4.tif – Video editors, please highlight the orange bars.
6.4. In particular, the desalination performance of Au-CAM was not suppressed by high concentration of inorganic salts [1-LM] such as sodium… [2-LM], cesium… [3-LM], and strontium [4-LM]. 
6.4.1. 58105_R0_Figure 4.tif – Video editors, please remove the highlighting and show the figure as is.
6.4.2. 58105_R0_Figure 4.tif – Video editors, please highlight the orange bars labeled 1.0 M NaCl and 0.1 M NaOH.  
6.4.3. 58105_R0_Figure 4.tif – Video editors, please highlight the orange bar labeled 10 mM CsCl.  
6.4.4. 58105_R0_Figure 4.tif – Video editors, please highlight the orange bar labeled 10 mM SrCl2.  
6.5. Furthermore, Au-CAM could be reusable for repetitive desalination of radioactive iodine in synthetic urine… [1-LM] and seawater [2-LM].  
6.5.1. 58105_R0_Figure 4.tif – Video editors, please highlight the orange bar labeled “synthetic urine”.  
6.5.2. 58105_R0_Figure 4.tif – Video editors, please highlight the orange bars labeled “seawater”.  

7. Conclusion (said by authors on camera)
7.1. Sajid Mushtaq: Though this method can provide insight into the remediation of radioactive wastes from various aqueous media, it can also be applied to the other radioisotopes and toxic heavy metals by introducing metal chelators and inorganic composites on the surface of AuNPs [1-MED].
7.1.1. Sajid speaks towards camera (looking slightly off-camera), interview style.
7.2. Sajid Mushtaq: Following this procedure, the automatic contaminated water treatment system could be explored and designed for practical implication of this study at large industrial scale [1-MED].
7.2.1. Sajid speaks towards camera (looking slightly off-camera), interview style.
7.3. Sajid Mushtaq: Don't forget that working with radioactive materials can be extremely hazardous and precautions, such as use of well-ventilated fume hoods, personal protections, and minimum exposure to hazardous material, should always be taken while performing this procedure [1-MED].   
7.3.1. Sajid speaks towards camera (looking slightly off-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.

58105_Jeon_Fig2D – Authors, please provide an image of figure 2D only for the video.  Please omit the (d) label. I will provide an image of figure 2. 
58105_R1_Figure 3.tif 
58105_R0_Figure 4.tif


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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