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A.  Will you require JoVE to record video microscopy through a microscope? N 
B.   Does your protocol include descriptions of software usage? Maybe 
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 individual steps (not sections) of your protocol will viewers benefit most from having filmed? 3.2, 3.6, 4.2, 4.3, 4.4. 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  
4.2. It is critical to insert the catheter into a relatively central position within the tumor. In order to ensure success, we have used MR imaging to visualize the incision point.
E. Will the filming need to take place in multiple locations? Y, 100 m

1. Introduction (Schematic Overview and Interview)

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

Procedural Narrative:
The overall goal of this procedure is to demonstrate the operation of a custom-built laser-based heating apparatus that can be used to heat subcutaneous tumors locally for delivery of a heat-activated liposome formulation. (Intro) This is accomplished by first preparing the HTLC (Pronounce: H-T-L-C) formulation through lipid film formation, hydration, extrusion and dialysis. (P1) In the second step, a donor mouse is inoculated with cervical carcinoma cells. (P2) After 4-5 weeks, the tumor is excised (P3), cut into fragments (P4) and individually implanted into a recipient mouse. (P5) In the final step, the recipient mouse tumor is locally heated to 42°C using the laser-based heating system. (P6) Ultimately, the heat-activated release of the thermosensitive HTLC can be monitored by real-time magnetic resonance imaging.  (P7)

From Schematics.pptx
(P1) from slide 1, show left liposome, then add lightning and open liposome as on right
(P2) show mouse, then have syringe appear and inject mouse in leg as in slide 2
(P3) have tumor grow where mouse was injected like left mouse in slide 3 then move tumor out of mouse
(P4) have scalpel appear and chop tumor into cubes like in middle of slide 3
(P5) have new mouse appear and implant one cube into mouse as in right mouse in slide 3
(P6) have laser-based heating system and syringe appear over mouse as in slide 4 (maybe add/animate temp on monitor and/or animate ovals of heat on mouse)
(P7) 6.pdf

B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Yannan (Nancy) Dou: The main advantages of this technique over existing methods, like using a water bath or a heating catheter, is that our technique provides a conformal method of delivering heat to the tumor within 1-2 minutes of initiating the heat treatment and allows real-time adjustment of the laser power, minimizing the temperature fluctuations during the procedure.
1.2.  Robert Weersink: We first had the idea for this method when we started to conduct in vivo studies with our HTLC thermosensitive liposome formulation and we found that the existing methods were not able to efficiently provide local heating of a subcutaneous tumor.
1.3. Yannan (Nancy) Dou: The liposome preparation procedures will be demonstrated by Michael Dunne a PhD student from my lab. 
1.3.1. Interview style: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):
2. Liposome preparation

2.1. To prepare the liposomes, begin by combining freshly prepared lipid mixture with freshly prepared lipid drug mixture [2.1.1.-WIDE-TXT], followed by a 1 hour hydration with vortexing every 15-20 minutes [2.1.2.-MED].

2.1.1. Talent adding lipid mixture to lipid drug mixture (TEXT: See text for all lipid/media/reagent preparation details)
2.1.2. Few seconds Talent vortexing tube(s)

2.2. While the lipid mixture is hydrating [2.2.1.-CU], assemble the 10 ml extruder with two stacks of 200 nm polycarbonate filters [2.2.2.-MED]. 

2.2.1. Shot of lipid mixture hydrating
2.2.2. Few seconds Talent assembling extruder with 200 nm filters

2.3. Then connect the thermobarrel of the extruder to a circulating water bath set to 70°C [2.3.1.-MED] and connect the device to a compressed nitrogen tank [2.3.2.-MED].

2.3.1. Few seconds Talent connecting thermobarrel to bath, with 70°C temp visible in frame if possible
2.3.2. *Film as written

2.4. Immediately following the hydration, transfer the lipids to the extruder chamber [2.4.1.-CU] and open the nitrogen flow [2.4.2.-MED].

2.4.1. Few seconds lipids being added to chamber
2.4.2. *Film as written 

2.5. Then, at a pressure of 200 psi, extrude the liposomes through the membranes [2.5.1.-CU], collecting the liposomes in a 50 ml conical tube set in the 70°C water bath [2.5.2.-CU].

2.5.1. Few seconds lipids being extruded with 200 psi visible in frame if possible
2.5.2. Few seconds extruded lipids being collected in tube in water bath

2.6. After extruding the liposomes 5 times, disassemble the device [2.6.1.-MED] and reassemble it with two stacks of 100 nm polycarbonate filters [2.6.2.-CU].

2.6.1. Few seconds Talent dissembling device
2.6.2. Few seconds device being reassembled with 100 nm filters 

2.7. Then set the pressure to 400 psi [2.7.1.-CU] and extrude the liposomes 10 times as just demonstrated [2.7.2-.CU], collecting the liposomes from the final extrusion in a 15 ml conical tube [2.7.3.-CU].

2.7.1. Shot of pressure at 400 psi/being set to 400 psi
2.7.2. Few seconds lipids being extruded
2.7.3. Few seconds lipids being collected

2.8. Allow the liposomes to cool to room temperature [2.8.1.-MED], followed by precipitation of the insoluble cisplatin by centrifugation [2.8.2.-MED-TXT]. 

2.8.1. Talent placing liposomes at RT
2.8.2. Talent placing tube(s) into centrifuge (TEXT: 3 min, 1000 x g, RT)

2.9. Then dialyze the liposomes overnight against 0.9% saline in dialysis tubing with a 15,000 molecular weight cutoff under sterile conditions [2.9.1.-MED].

2.9.1. Few seconds Talent adding liposomes to dialysis tubing or starting dialyzer or similar representative shot

3. Subcutaneous cervical tumor xenograft implantation

3.1. To implant the cervical tumor xenograft, harvest ME-180 cells from a 90% confluent culture [3.1.1.-WIDE-TXT] and count the number of viable cervical carcinoma cells by hemocytometer [3.1.2.-MED].

3.1.1. Few seconds Talent aspirating cells from culture flask/plate 
3.1.2. Few seconds Talent at microscope, counting cells

3.2. Then dilute the cells to 1x106 ME-180 cells/100 microliters [3.2.1.-MED]. All animal work was performed at STTARR Innovation Center [3.2.2]. Inoculate female SCID mice by intramuscular injection into the gastrocnemius muscle of the hind limb [3.2.3.-CU]. 

3.2.1. Talent adding diluting cells, with solution container label visible in frame 
3.2.2. [added] *Film as written
3.2.3. Few seconds mouse being injected in hind leg

3.3. Using calipers, measure the resulting tumor size [3.3.1.-CU] until the tumors have reached 9-12 mm in their longest dimension [3.3.2.-CU-TXT].

3.3.1. Few seconds tumor being measured
3.3.2. Shot of calipers showing tumor at 9-12 mm (TEXT: Terminate if tumor >12 mm/tumor compromises behavior)

3.4. Then excise the tumor from the donor mouse [3.4.1.-CU-TXT] and mince it into 2-3 mm3 fragments [3.4.2.-CU]. 

3.4.1. Few seconds tumor being removed from mouse (TEXT: Euthanasia: 2-5% isoflurane + cervical dislocation)
3.4.2. Few seconds tumor being cubed

3.5. Now shave the left hind limb of the recipient animal [3.5.1.-CU-TXT] and make an incision in the bare skin [3.5.2.-CU].

3.5.1. Few seconds leg being shaved (TEXT: Anesthesia: 2-5% isoflurane) 
3.5.2. Few seconds incision being made

3.6. Insert one piece of the donor tumor subcutaneously through the incision [3.6.1.-CU] and use 1-2 wound clips to close the skin [3.6.2.-CU].

3.6.1. Few seconds tumor being inserted
3.6.2. Few seconds at least one clip being placed

3.7. [3.7.1.-CU] Inject 100 microliters of 0.5 mg/ml of meloxicam subcutaneously for analgesia [3.7.2.-CU].

3.7.1. Few seconds wound being sterilized, with ethanol container label visible in frame if possible
3.7.2. Few seconds mouse being injected, with meloxicam container label visible in frame if possible 

3.8. Three-five days after the implantation, remove the clips [3.8.1.-CU] and allow the tumor to grow for 2-3 weeks [3.8.2.-MED/CU].

3.8.1. Few seconds clip being removed
3.8.2. Talent placing mouse into cage OR Few seconds mouse with tumor walking around in cage

4. Conformal tumor heating via custom laser chamber 

4.1. To perform the heat treatment, first connect one end of a laser fiber to the laser device [4.1.1.-WIDE] and the other end to the illuminator [4.1.2.-MED].

4.1.1. *Film as written
4.1.2. *Film as written 

4.2. Next, insert a 27 gauge injection catheter into the lateral tail vein of an anesthetized recipient mouse [4.2.1.-CU-TXT], followed by the insertion of a 22 gauge catheter into the center of the tumor [4.2.2.-CU].

4.2.1. Few seconds catheter being inserted (TEXT: 2-5% isoflurane)
4.2.2. Few seconds catheter being inserted 

4.3. Talent:  “It is critical to insert the catheter into a relatively central position within the tumor. To ensure success, we use MR imaging to visualize the incision point.” [4.3.1.-MED]

4.3.1. Spoken by Talent, interview style (looking just off camera) (Authors: Please change the above words if you’d like. In particular, if there are further tips that you can give to help the viewer with these next few steps, this would be a great time to give it.)

4.4. Then place a fiber optic temperature probe into the hollow catheter to monitor any temperature changes [4.4.1.-CU] and cover the entire tumor with the illuminator [4.4.2.-CU].

4.4.1. *Film as written
4.4.2. *Film as written 

4.5. Finally, set the power to 0.8-1 W [4.5.1.-MED]. 

4.5.1. Few seconds Talent setting temperature laser power

4.6. Then turn on the laser [4.6.1.-MED] and wait for the temperature to rise [4.6.2.-MED/SCREEN], manually adjusting the laser power throughout the treatment between 0.1-0.8 W to maintain the temperature of the tumor at 42°C [4.6.3.-CU/SCREEN].

4.6.1. *Film as written
4.6.2. Few seconds Talent watching temperature rise on screen OR *To be provided by Authors
4.6.3. Few seconds laser power being adjusted, with shot of laser power and/or temperature reading in frame if possible OR *To be provided by Authors

5. Results: Representative tumor laser treatment analyses

5.1. As illustrated in this image of a cross-section through a heat-treated tumor [5.1.1.-LM], assuming a total power of 1 W, the maximum fluence rate at any point in the tumor is 70 mW/cm2 [5.1.2.-LM], with the fluence rate in the tumor at the skin depth measuring 50% of the maximum fluence rate [5.1.3.-LM].

5.1.1. 4.pdf: please highlight left image
5.1.2. 4.pdf: please outline/indicate red area of tumor on left image
5.1.3. 4.pdf: please highlight right graph and/or add data line

5.2. As confirmed by the proton resonance frequency shift magnetic resonance thermometry [5.2.1.-LM], heating using the laser-based heating setup generates a relatively uniform temperature distribution map shown in the image [5.2.2.-LM], which tracks the relative temperature change from an absolute baseline measurement acquired before heating by the point source [5.2.3.-LM]. 

5.2.1. [bookmark: _GoBack][added] *To be provided by Authors
5.2.2. 5.pdf: please highlight bottom image
5.2.3. 5.pdf: no animation

5.3. The heated tumor displays the highest relative signal increase [5.3.1.-LM] compared to the unheated tumor [5.3.2.-LM] and muscle after administration of Gd-HTLC (Pronounce: gad [rhymes with dad]-H-T-L-C) [5.3.3.-LM], as determined by magnetic resonance signal analysis, maintaining this signal until the end of the heating period [5.3.4.-LM]. 

5.3.1. 6.pdf: please add/highlight/indicate red data squares
5.3.2. 6.pdf: please add/highlight blue data circles
5.3.3. 6.pdf: please add/highlight black data triangles
5.3.4. 6.pdf: please add a horizontal line across the top of the red data square line or similar to indicate maintenance of signal

6. Conclusion (said by authors on camera)
6.1. Yannan (Nancy) Dou: Once mastered, this technique can be setup in less than 15 minutes if it is performed properly, providing a valuable tool for preclinical evaluation of thermosensitive liposome formulations.
6.2. Robert Weersink: Don't forget that working with a class 4 laser can be extremely dangerous and that precautions, such as wearing safety goggles, should always be taken while performing this procedure.  

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.  

Schematics.pptx
4.pdf
5.pdf
6.pdf

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.
 2013, Journal of Visualized Experiments

