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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  No video microscopy, but microscopy of still images – we can supply an image file 
B.   Software Usage: Does your protocol include detailed descriptions of software usage? 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.) 
#1 – 2.3 – transfer tissue culture inserts from their growth dishes onto the rings in the 6–well plate 
#2 – 2.7 – fluorescence microscope imaging 
#3 – 3.1 – transfer of tissue culture inserts from the 6-well plate to a sterile bag
#4 – 3.2 – careful removal of air bubbles from the sterile bag 
#5 – 4.9 – clamp a sterile bag in a vertical position on the holder frame
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.) 
#1 – 3.1 – transfer of tissue culture insert from the 6-well plate to a sterile bag
#2 – 4.9 – clamping of a sterile bag in a vertical position on the holder frame 
(both steps need to be done quickly, but gently, to avoid unintended tissue damage) 
E.  Will the filming need to take place in multiple locations? Y. Three locations involved: 
1. Cell culture room 
2. Imaging Room (microscope)
3. Shock-tube lab 
1 & 2 are located across a corridor – approx. 6 meters apart
Location 3 is in another building – approx. 600 meters distant from 1 & 2.


1. Introduction 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dr Robert Dickinson: This method can help answer key questions in the field of blast-induced traumatic brain injury, and can be used to screen neuroprotective drugs before the use of more complex in vivo models [1-INT]. 
1.1.1. Named author states the above, looking slightly off frame, interview style.
1.2. Dr Rita Campos Pires: The main advantage of this technique is that it uses a laboratory instrument to expose in vitro mouse brain tissue to a shock wave using a simple and high throughput protocol that allows the creation of a reproducible injury [1-INT].   
1.2.1. Named author states the above, looking slightly off frame, interview style.

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. Procedures involving animal subjects are performed in accordance with the United Kingdom Animals Scientific Procedures Act of 1986 and have been approved by the Animal Welfare & Ethical Review Body of Imperial College London. Animal care follows the institutional guidelines of Imperial College London.

Protocol: (read by voice talent at JoVE)
2. Preparation of Hippocampal Organotypic Slices for the Experimental Blast TBI Protocol
2.1. First, insert sterile, custom-made stainless-steel rings into the wells of a 6-well plate [1-MED]. Then add pre-warmed, serum-free “experimental medium” with propidium iodide to the wells [2-MED-over the shoulder-TXT], ensuring that the level of medium does not reach above the notch of the ring [3-CU]. 
2.1.1. Talent at the TC hood placing the rings into the wells of a 6-well plate. 
2.1.2. Talent pipettes from a labeled bottle of medium and dispenses it into the wells of the 6-well plate. TEXT: See written protocol for media formulations
2.1.3. The last two wells of the plate are filled with medium. 
2.2. Transfer the plate to the incubator for one-hour to ensure that the medium is at 37 °C before the tissue culture inserts are transferred [1-MED-over the shoulder]. 
2.2.1. Talent places the plate in the incubator and closes the door. 
2.3. After an hour, transfer tissue culture inserts with organotypic slices from their growth dishes onto the rings in the 6-well plate [1-CU]. 
2.3.1. Shot of a growth dish containing two or three organotypic slice cultures next to the 6-well plate with the metal rings inside. Talent’s hands use forceps to pick up one of the slice cultures and to place it onto one of the rings in the 6-well plate. 
2.4. Make a dot on the insert rim in the 3 o’clock position with a permanent marker pen to facilitate returning the insert to its original position [1-ECU]. 
2.4.1. *film as written. 
2.5. Then label each 6-well plate with a unique name & date [1-MED-over the shoulder] and make a map of the wells of each plate, naming each well with a letter and each slice in the well with a number, so that each slice has a unique identifier [2-CU]. 
2.5.1. Talent writes a name and date on the lid of the plate. 
2.5.2. Shot of a grid drawn on a piece of paper as Talent fills in the codes for the slices in the well. 
2.6. Incubate at 37 °C for one-hour to ensure the slices are at 37 °C immediately before imaging [1-MED].  
2.6.1. Shot of the plate on the shelf in the incubator. 
2.7. One hour after transferring to experimental medium [1-WIDE], assess slice health by quickly imaging each slice individually and sequentially under low power. Uuseing a fluorescence microscope fitted with an appropriate excitation and emission filter ideally in a dark room or a room with dim light [2-MED]. 
2.7.1. Talent brings the plate to the microscope and places it on the microscope stage. 
2.7.2. BROLL of Talent imaging the sections. Footage of Talent looking through the oculars, focusing and using the computer etc. At least 30 seconds. 
2.8. Keep the lid on the plate when imaging. Some condensation may build up on the inside of the lid. If this happens, briefly use a hairdryer on the low setting on the outside of the lid [1-CU]. 
2.8.1. Shot of the plate with condensation on the lid, the hairdryer then comes into shot and dries the lid. 
2.9. Rita Campos-Pires: Ensure that the imaging conditions are identical on different days and between experiments [1-INT]. 
2.9.1. Dr Rita Campos-Pires: Named author speaks the above text to camera. 
2.10. At baseline, healthy slices show very little fluorescence staining (LAB MEDIA 58400_Dickinson_microscope_baseline_healthy). Slices that exhibit areas of dense red staining indicate compromised viability and should be excluded from further analysis.  For comparison, fluorescence from a blast-injured slice at 72 hours is shown here (LAB MEDIA 58400 Dickinson Microscope Image blast injured at 72 hours)   [12-LM]. 
[bookmark: _GoBack]
3. Submersion and Transport of Tissue Culture Inserts with Hippocampal Organotypic Slices
3.1. Immediately after imaging, remove one tissue culture insert from the 6-well plate [1-MED-over the shoulder], and carefully transfer the insert to a sterile polyethylene bag containing 20-milliliters of pre-warmed experimental medium bubbled with 95% oxygen and 5% carbon dioxide [2-CU]. 
3.1.1. Talent (sitting at the TC hood with the slices in a 6-well plate, the polyethylene bag and any other tools needed) lifts the lid and uses forceps to remove an insert from the 6-well plate. The insert is placed inside the bag
The insert is placed inside the bag. 
3.2. Carefully remove any air bubbles, and seal the sterile bag by twisting the top and applying a plastic clamp [1-MED]. 
3.2.1. *film as written. 
3.3. Ensure that each sterile bag is correctly labelled with the plate and well identification [1-MED-over the shoulder]. 
3.3.1. Talent picks up a pen, takes off the cap and labels the bag. 
3.4. After transferring each tissue culture insert to an individual sterile bag, place the bags and the 6-well plates with experimental medium into the 37 °C incubator [1-MED]. 
3.4.1. Shot of the bags and 6-well plate on a tray (Talent is holding the tray next to the open TC incubator). Talent then slides the tray onto a shelf in the TC incubatorhood. 
3.5. After one-hour, carefully pack the sterile bags with the tissue culture inserts in plastic boxes inside a thermo-regulated box filled with de-ionized water at 37 °C. The water should keep the organotypic slices at physiologic temperature throughout the shock wave exposure protocol [1-MED-over the shoulder]. 
3.5.1. Talent places a bag into a box and then places the box into the thermoregulated box. Talent then repeats the action for two or three more bags. At least 35 seconds of footage. 
4. Preparation of the Shock Tube and Hippocampal Organotypic Slice Shock Wave Exposure
4.1. Wear steel-toe protective boots [1-MED], a laboratory coat and gloves during preparation of the shock tube and the shock wave exposure [2-MED].
4.1.1. Shot of Talent’s boots as they lace them up. 
4.1.2. Talent (wearing a lab coat) put on a pair of gloves. 
4.2. Use a blanking rod to bolt the sterile bag holder frame to the shock tube distal flange ensuring that the central hole is aligned with the shock tube outlet [1-MED-over the shoulder]. 
4.2.1. *film as written. 
4.3. Sensor 1, a pressure transducer, is located in the middle part of the driven section [1-CU], and sensor 2 is in the distal flange of the shock tube [2-CU]. Connect these pressure transducers to an oscilloscope through a current source power unit and turn on the oscilloscope [3-MED-over the shoulder].
4.3.1. Finger points to sensor 1. 
4.3.2. Finger points to sensor 2. 
4.3.3. Talent connects both sensors to the oscilloscope and the oscilloscope..   TEXT Acquisition rate of 50 mega-samples/s, record length 20 ms, 1 million points
4.4. Ensure all the shock tube release solenoid valves and flow controls are closed [1-MED] then open the external compressed air line and charge the solenoid valve to 2.5 bar [2-MED-over the shoulder].
4.4.1. A Talent checks the solenoid valve s 4.4.1.B and the flow controls are closed. 
4.4.2. Talent opens the air line and the solenoid valve monitor pressure control display is seen to register 2.5 bar. 
4.5. Open the compressed air cylinder safety valve and slowly open the pressure regulator to increase the pressure to approximately 5 bar [1-MED-TXT]. 
4.5.1. *film as written. TEXT: Pressure is set to slightly above diaphragm bursting pressure. NB shot combined with 4.4.2 
4.6. Next, prepare diaphragms by cutting 23-micron-thick polyester sheets into 10 x 10 centimeter squares [1-MED-over the shoulder]. Prepare handles from autoclave tape and stick them to the top and bottom of each diaphragm [2-CU]. 
4.6.1. Talent cuts a polyester sheet into 10 x 10 cm squares. 
4.6.2. Talent sticks two autoclave handles onto a diaphragm as described. 
4.7. Position one or two diaphragms in the breech and ensure they are centered [1-CU]. 
4.7.1. OFirst one diaphragm is placedd and then another. 
4.8. Next, clamp the diaphragms using four M24 bolts and nuts, fasten them sequentially in a diagonally symmetric way, while ensuring the diaphragms are wrinkle-free [1-CU]. 
4.8.1. The diaphragms are clamped using 4 nuts and bolts as described. 
4.9. Clamp a sterile bag in a vertical position on the holder frame, ensuring that the surface of the tissue culture insert with the organotypic hippocampal slices is facing the shock tube outlet, and the tissue culture insert is centered inside the sterile bag [1-CU]. 
4.9.1. A sterile bag containing a TC insert is clamped into the holder in a vertical position. Clamps are placed all around
Robert Dickinson: For the double diaphragm configuration, the bursting pressure is dependent on the gas pressure differential in both the driver and the double breech chambers. Therefore, for the diaphragms to burst in a controlled way, the double breech safety valve is opened manually once the target pressures are reached [1-INT]. 
4.9.2. Dr Robert Dickinson: Named author speaks the above text to camera.   [NB either cut to office shot or use voice only here]
4.9.3. Talent’s hand points to the double breech safety valve
4.10. .Put on ear defenders and safety spectacles if not already worn [1-MED]. Switch on the current source power unit and oscilloscope to acquire the shock wave data, and then close the solenoid valve [2-MED-over the shoulder-TXT]. 
4.10.1. Talent puts on safety specs and ear defenders (order depends on Talent’s preference). 
4.10.2. Talent switches on the current source power unit and oscilloscope and then closes the solenoid valve [sound of valve closing saved on take 5  [I think this was filmed as shot 4.9.3 take 5].TEXT: Acquisition rate of 50 mega-samples/s, record length 20 ms, 1 million points.  	Comment by De Campos Pires Santos E Sousa, Rita: Moved to 4.3.3
4.11. Manipulate the flow control knob on the shock tube control panel to slowly pressurize the driver volume section of the shock tube for single diaphragm configuration [1-CU] or both the driver volume section and the double breech section of the shock tube for double diaphragm configuration [2-MED-over the shoulder]. 
4.11.1. 4.11.0. Talent puts on safety specs and ear defenders (order depends on Talent’s preference). 
4.11.1 - 


Talent’s hand slowly turns the flow knob.  
4.11.2. 4.11.2 - The pressure reading on the control panel increases.
4.12. Robert Dickinson: For the double diaphragm configuration, the bursting pressure is dependent on the gas pressure differential in both the driver and the double breech chambers. Therefore, for the diaphragms to burst in a controlled way, the double breech safety valve is opened manually once the target pressures are reached [1-INT]. DELETED HERE USED EARLIER
4.12.1. Dr Robert Dickinson: Named author speaks the above text to camera. 
4.12.2. Talent’s hand points to the double breech safety valve. 
4.13. As soon as the diaphragm ruptures… [1-CU] quickly close the compressed air flow using the flow knob and open the solenoid valve [2-MED]. 
4.13.1. The diaphragm ruptures. Videographer please record the bursting sound. [Shot combined with 4.11.1]
4.13.2. Talent quickly turns the flow knob and opens the solenoid valve [Shot combined with 4.11.1] 
4.14. Rita Campos Pires: The ideal combination of shock wave parameters should be enough to cause tissue injury but not so high that it causes tissue culture insert or sterile bag distortion or rupture [1-INT]. 
4.14.1. Dr Rita Campos Pires: Named author speaks the above text to camera. 
4.15. After exposing each slice to a single shock tube wave, return it immediately to the thermo-regulated box [1-MED].
4.15.1. Talent removes the bag from the clamps and places it in its box in the thermoregulated box.  
4.16. Then take the next sterile bag from the box and clamp it on the holder frame [1-MED-over the shoulder]. 
4.16.1. *film as written. 
4.17. Rita Campos Pires: Perform the switch smoothly and swiftly to prevent cooling of the experimental medium, as temperatures below 37 °C may interfere with injury development [1-INT]. 
4.17.1. Dr Rita Campos Pires: Named author speaks the above text to camera. 
4.18. Once all tissue culture inserts have been exposed to a shock wave or sham protocol, return the tissue culture inserts to their wells in the original 6-well plate [1-MED-over the shoulder] and return to the incubator until further imaging [2-WIDE-TXT]. 
4.18.1. Talent, working inside a laminar flow tissue culture hood, places the last few inserts back in the 6-well plate and puts the lid on. 
4.18.2. Talent gets up from the hood with the plate, walks over to the TC incubator, opens it and places the plate inside [Re-use shot 2.6.1] TEXT: Capture images at 24 h, 48 h and 72 h
5. Results: Typical Shockwave and Resulting Injury in Organotypic Hippocampal Slice 
5.1. This image is a representative example of a shock wave obtained using 23 micron-thick polyester film with 55 kilopascal peak overpressure. The shock wave velocity was 440 meters per second [1-LM]. 
5.1.1. LAB MEDIA: 58400_Dickinson_Figure2A. Show image. 
5.2. Both 50 and 55 kilopascal peak overpressure shock waves caused significant injury that developed throughout the 72-hour protocol when compared with the sham group [1-LM]. 
5.2.1. LAB MEDIA: 58400_Dickinson_Figure2B. Video Editor if possible please flash or otherwise highlight the gray and black bars in each image starting at ‘24h’. After cycling through please simultaneously bold (or otherwise highlight) the white bars (timed to coincide with “when compared with the sham group”). 
5.3. The injury resulting from a 55-kilopascal peak overpressure wave exposure was significantly higher than after 50 kilopascal at 48 hours and 72 hours demonstrating that development of the injury is proportional to the intensity of the shock wave. [1-LM]. 
5.3.1. LAB MEDIA: 58400_Dickinson_Figure2B. Video Editor please place a box around (or otherwise highlight) the gray and black bars at 48h and 72h. 
5.4. This propidium iodide fluorescence image shows an organotypic slice from a sham experiment. The sham slice shows low levels of fluorescence [1-LM-TXT]. 
5.4.1. LAB MEDIA: 58400_Dickinson_Figure2Ci. Show image. TEXT: Scale bar = 500 µm
5.5. This image shows a slice 72 hours after a 50 kPa blast. A high level of diffuse injury is visible [1-LM]. 
5.5.1. LAB MEDIA: 58400_Dickinson_Figure2Cii. Show image. 
5.6. Injury is more pronounced after a 55 kPa peak overpressure blast [1-LM].
5.6.1. LAB MEDIA: 58400_Dickinson_Figure2Ciii. Show image. 

6. Conclusion (said by authors on camera)
6.1. Dr Robert DickinsonRita Campos Pires: While attempting this procedure, it’s important to remember to maintain an aseptic technique throughout, to avoid contamination of the tissue, and to manipulate the tissue cultures rapidly but very gently, to avoid unintended cell damage [1-INT]. 
6.1.1. Named author states the above, looking slightly off frame, interview style interspersed with footage of steps 3.1, 3.2, 4.9 & 4.18. 
6.2. Dr Rita Campos Pires: Following this procedure, other methods like immunofluorescence staining can be performed in order to answer additional questions like what are the mechanisms of cell death involved in the blast-induced traumatic brain injury [1-INT].
6.2.1. Named author states the above, looking slightly off frame, interview style.
6.3. Dr Rita Campos PiresRobert Dickinson: After its development, thisThis technique allowsed a high throughput assay for researchers in the field of neuroprotection in TBI to explore the potential for drugs to prevent the spread of cell death in brain tissue after exposure to a blast shockwaves [1-INT].
6.3.1. Named author states the above, looking slightly off frame, 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.


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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