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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) _________ 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)________ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__________________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  ______________________________

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to construct a multi-modality quality assurance phantom for accurate tumor size measurement (Intro). First, make the “test object” tissue-mimicking material, and cast the test objects using silicone molds (P1, the syringe injects yellow from the flask through holes in the top of the blue mold. Take off the top half of the mold and the bottom half with the yellow half circles are showing (first part of P2).).  Mount the test objects in a half-cylindrical container and adhere thin non-conducting aluminum (P2. The yellow circles (full circles now) come out of the blue mold and go into the curved container. Then the blue sheet descends over them. Maybe make the yellow circles turn blue?). Next, make the “background tissue-mimicking material” and pour it into the container (P3, pour the purple fluid through the funnel and the container turns purple). Now seal the phantom tightly and rotate it in a rotator (P4. The purple container goes into the grey tube. Maybe add a circular arrow to indicat that the grey tube is rotating?). This result is a multi-modality phantom with potential to accurately simulate tumors. (P5. Figure 6.).
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Cecilia Lee:  Technical information on the construction of a multimodality QA phantom is limited. Construction is challenging to learn because of the great accuracy required in the size of tumor-simulating test objects. This video demonstrates the important steps in construction of the phantom.
Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

Video Editor: The author made extensive revisions and some of the formatting was garbled. I’ve made my best guesses in correcting this, but if things don’t line up feel free to ask for a consult or the pre-shoot shotlist. – Peggy 

2.  Multi-modality phantom Construction
2.1. First add 20 ml of commercial whole milk to a beaker. Then pass the milk through a 20 µm filter, and then through a 10 µm mesh filter. Next, dissolve 0.02 g of Thimerosal in 10 ml of the milk and stir slowly.[Text over video: Lee et al. 2010, D’Souza et al. 2001].
2.1.1. (CU): Talent drops 20 ml of commercial whole milk into a beaker slowly using a pippet.
2.1.1.1. (ECU): (extremely close up shot of 2.1.1).  (author comments: 2.1.1 and 2.1.1.1 can be combined or 2.1.1.1. can be excluded.)
2.1.2. CU: Talent passes the milk through a 20 μm mesh filter and waits until the milk is completely filtered. 
2.1.2.B.  ECU: Talent then passes the milk through a 10 μm mesh filter and waits.
2.1.3. MED/CU: Talent dissolves 0.02 g  of Thimerosal in 10 ml of the milk and stirs slowly
2.2.  Now, using a house vacuum, degas the milk solution for 30 seconds at room temperaure.
2.2.1. MED/CU: Talent degases the milk solution using the house vacuum for about 30 seconds.
2.3. Next, dissolve 0.6 g of dry agarose in 10 ml deionized water [Text over video: 18 MΩ] at room temperature. Then add 0.79 ml of 1-propanol. After degasing the agarose solution, heat it in a 95 °C water bath until the agarose solution is clear.
2.3.1. CU: Talent dissolves 0.6 g of dry agarose in 10 ml deionized water and stirs slowly. 
2.3.2.  CU: Talent adds 0.79 ml of 1-propanol. 
2.3.3. CU: Talent degases the agarose solution.
2.3.4. MED/CU: Talent places the solution in 95 °C water bath. (author comments: I had hard time keeping the temperature 95° in the water bath when I left the over open. Please edit the number in the video if you can.) [Video Editor: A suggestion from Peggy: If you can’t edit the number or blur it or cut it out of the shot, then, if it’s significantly below 95, how about adding TEXT “Temperature of bath fell below 95 °C due to filming”]
2.4. Meanwhile, heat the condensed milk in a 55 °C water bath. When the agarose solution looks clear, transfer the molten agarose solution to the 55 °C water bath. Once equilibrated to 55 °C, combine  5 ml of agarose solution  with 5 ml of condensed milk and slowly stir the mixture.
2.4.1. MED/CU: Talent places the condensed milk in a 55 °C water bath. 
2.4.2.  (Panning CU): When the agarose solution looks clear, Talent transfers the molten agarose solution to the 55 °C water bath. 
2.4.2.1. (ECU): (Show clear solution) (extremely close up shot of 2.4.2).                                                        (author comments: 2.4.2 and 2.4.2.1 can be combined or 2.4.2.1. can be excluded.) (autor comments: I had hard time keeping the temperature 55° in the water bath. Please edit the number in the video if you can.) [Or add TEXT as in 2.3.4, but with 55 °C]
2.4.3. CU: Talent combines  5 ml of agarose solution  with  5 ml of condensed milk in the 55° water bath. 
2.4.4. ECU: Talent slowly stirs the mixture.,  
(author comments: 2.4.3. and 2.4.4. can be combined.)
2.5. Then add 1.7 mg of EDTA and 1 mg of  copper chloride to the agarose-milk mixture and stir to  homogeneity.
2.5.1. CU: Talent adds 1.7 mg of EDTA and 1 mg of copper chloride to the agarose-milk mixture and stirs slowly.
2.6. On the silicone mold without 1 mm holes, attach a nylon thread along the center of the spheres and glue it at both ends of the mold.
2.6.1. CU/ECU: On the silicone mold without 1 mm holes, Talent attaches nylon thread along the center of spheres and glues it at both ends of the mold (show silicone glue label).
2.7. Using a soft brush, apply silicone grease on the surface of two molds and assemble two molds using alignment rods and rubber bands.
2.7.1. CU/ECU: Using a soft brush, Talent applies silicone grease on the surface of two molds and assembles two molds using alignment rods and rubber bands.
2.8. Now slowly inject the test object TISSUE-MIMICKING material through the 1 mm holes of the silicone mold, using a 22-gauge needle of a syringe to avoid air bubbles. Then store the molds in a refrigerator for about 30 minutes until the test objects set.
2.8.1. ECU: Talent slowly injects the test object TISSUE-MIMICKING material through the 1 mm holes of the silicone mold using a 22-gauge needle of a syringe.
2.8.2. CU: Talent places the molds in a refrigerator for about 30 minitues. 
2.9. Next, unload the test objects from the mold and pass the nylon thread through the 1 mm holes in one side of the cylindrical container. Repeat this for the other side. Then mount the test objects in the container.
2.9.1. ECU:  Talent opens silicone molds.
 2.9.2.1. (ECU): Talent passes the nylon thread through the 1 mm hole in the side of the cylindrical container.

2.9.2.1.B. (ECU): Talent repeats it for the other side.
2.9.2.2. (ECU): Talent mounts test objects in the container.
2.10. Using Scotch-Weld DP-100 and duct tape, adhere thin non-conducting aluminum [Text over video: 0.12 mm thickness) onto the acrylic container. Block the 1 mm holes in the acrylic container using the same glue.
2.10.1. ECU: Talent uses 3M Scotch-Weld DP-100 and 3M duct tape to adhere thin non-conducting aluminum onto the acrylic container. 
2.10.2. ECU: Talent blocks the 1 mm holes in the acrylic container using the same glue.
2.11.  To prepare the background tissue-mimicking material, filter commercial milk as before, and then dissolve 0.2 g of timerosal in 100 ml of the filtered milk and stir. [Text over video: 0.2 g of Thimerosal, 100 ml of commercial whole milk]. 
2.12.1.1. CU: Talent drops 150 ml of whole milk into a beaker slowly using a pippet for background tissue-mimicking material. (shot moved up)
2.12.1.2. CU/ECU: Talent passes the milk through mesh filter. (shot moved up)
2.11.1.1   CU: Talent pulls out 100 ml of the filtered milk. (don’t need in video)
2.11.1.2. CU: Talent dissolves  0.2 g of Thimerosal in 100 ml of the milk and stirs. 
2.12.  Following this, degas the milk solution for 30 seconds at room temperaure.
2.12.2.    MED/CU: Talent degases this milk solution.
2.13. Next, dissolve 2 g of dry agarose in 100 ml deionized water. Add 7.9 ml of 1-propanol and 1 g of barium sulpate. After degasing the agarose solution, heat it in a 95 °C water bath until the agarose solution is clear.
2.13.1.1. CU: Talent drops 100 ml deionized water into a beaker slowly using a pippet. (author comments:, 2.13.1.1 can be omitted.) 
2.13.1.2. ECU: Talent dissolves 2 g of dry agarose in 100 ml deionized water. 
2.13.2.    ECU: Talent adds 7.9 ml of 1-propanol and 1 g of barium sulpate and stirs.
 
2.13.3.1. CU: Talent degases the agarose solution. 
2.13.3.2 MED/CU: Talent places degased solution in a 95 °C water bath. (author comments: I had hard time keeping the temperature 95° in the water bath. Please edit the number in the video.) (or add TEXT as in 2.3.4)
2.14. Meanwhile, heat the condensed milk in a 55 °C water bath. Transfer the molten agarose solution to the 55 °C water bath. Once equilibrated to 55 °C, combine 50 ml of agarose solution with 50 ml of condensed milk. Slowly stir the mixture, and remove air bubbles from the surface.
2.14.1. MED: Talent places the condensed milk in a 55 °C water bath. 
2.14.2. MED-over-the-shoulder: Talent transfers the molten agarose solution to the 55 °C water bath. 
2.14.3. ECU: Talent combines 50 ml of agarose solution with 50 ml of condensed milk in the 55 °C water bath and stirs slowly. 
2.15. Then add 103 mg of EDTA and 60 mg of Calcium Chloride to the agarose-milk mixture followed by sufficient stirring.
2.15.1. ECU: Talent adds 103 mg of EDTA and 60 mg of Copper Chloride to the agarose-milk mixture followed by sufficient stirring.
2.16. Add 0.1 grams of glass beads [Text over video: mean diameter: 35 μm] and stir. Then slowly pour the mixture through the 6 mm hole of the container.
2.16.1. ECU: Talent adds 0.1 g of 35 μm glass beads and stirs. 
2.16.2. ECU: Talent slowly pours the mixture through the 6 mm hole of the container using a small plastic funnel. 
2.17. After removing any air bubbles, glue the 6 mm hole using Scotch-Weld DP-100. Once assembled, rotate the phantom at 2 rpm in the rotator for 4 to 5 hours at room temperature. Remove the nylon thread after the TISSUE-MIMICKING materials in the phantom completely harden.
2.17.1. ECU: Talent glue the 6 mm hole using 3M Scotch-Weld DP-100. 
2.17.2. CU: Talent places phantom in rotator and rotates at 2 rpm for 4 to 5 hours. 
2.17.3. ECU: Talent removes the nylon thread after the TISSUE-MIMICKING materials in the phantom completely hardens.
2.18.  The phantom can now be scanned in preclinical ultrasound … CT … and MRI, and  images can be acquired in all three modalities.
2.18.C.1 (CU) Ultrasound images of the phantom are obtained by scanning the phantom.

2.18.C. 2. (ECU): (extremely close up of 2.18.C.1) (this can be included or skipped)
2.18.B. (CU) The phantom is scanned in a preclinical CT unit and images are acquired.

2.18.A. (CU) the phantom is scanned in a preclinal MRI scanner and images are acquired.

3. Results: QA in tumor size measurement
3.1. Shown here are test objects of varying diameter [Text over video: 2, 4, 7, 10 and 14 mm] that were cast using silicone molds. Note that there are no air bubbles in any test objects.  
3.1.1. LAB MEDIA: Figure 4B
3.2. This preclinical multimodality phantom has five tumor-simulating test objects. Its size is [Text over video: 115 mm × 38 mm × 24 mm] which is small enough to fit into any preclinical imaging modality.
3.2.1. LAB MEDIA: Figure 5
3.3. Images can be acquired by ultrasound, CT and MRI. The contrast between test objects and background is sufficient to distinguish test objects and measure their size in all three modalities. No severe artifacts are observed in any images except for small reverberation in the US images.
3.3.1.  LAB MEDIA: Figure 6. (Video Editor: Please remove the A, B, and C, and label the top image “Ultrasound,” the middle image “CT” and the lower image “T2 weighted MRI.” Bring in the middle image when “CT” is said and the lower image when “MRI” is said).
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj
4. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
4.1. Cecilia Lee: After watching this video, you should have a good understanding of how to construct a multimodality QA phantom for ultrasound, CT and MRI. 
4.2. Cecilia Lee: I believe there are several ways to construct a phantom with accuracy. I have demonstrated one approach that can be adapted to build a phantom for other research purposes.
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, 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, as well as an introduction to your videographer, closer to your filming date.
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