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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Zeiss Stemi 508 (preferred) or Laxco A10 Stereo Zoom
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.8.-2.10., 3.2., 3.3.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.3: Cannulation of the umbilical vasculature and check for air throughout the system
5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Phoebe Stapleton: A successful application of these techniques will allow the kinetic evaluation of pharmacological trials or the passage of xenobiotic contaminants through a morphologically intact placenta [1].  

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Phoebe Stapleton: The rodent placental perfusion technique allows a higher throughput of pharmacological or toxicological study, as multiple compounds may be assessed using the tissues of a single dam [1]. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.3. Phoebe Stapleton: Demonstrating the procedure will be Jeanine D’Errico, the senior graduate student from my laboratory [1][2]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

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

1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Rutgers University.


Section - Protocol
2. Placenta Harvest
2.1. Before beginning the procedure, gently fill all of the chambers, needles, glass micropipettes, tubing, and reservoirs with warmed physiological salt solution, or PSS (P-S-S) [1-TXT], carefully removing any air bubbles with a fine tip transfer pipette as necessary [2].
2.1.1. WIDE: Talent filling at least one piece of equipment with PSS TEXT: See text for full chamber preparation details
2.1.2. CU: Air bubble being suctioned
2.2. Turn all of the 3-way stopcocks to the “off” position to secure the fluid within the pipettes [1] and place a single tie on each of the two glass micropipettes prepared for uterine cannulation [2] and on the two blunt tip needles designated for umbilical cannulation [3].
2.2.1. CU: Stopcock being turned “off”
2.2.2. CU: Tie being placed onto micropipette
2.2.3. CU: Tie being placed onto needle
2.3. Then secure the ties to prevent loss during the chamber movements [1].
2.3.1. CU: Tie being secured
2.4. After confirming a lack of response to toe pinch in an anesthetized, gestational day 20, female pregnant rat [1-TXT], lift one uterine horn from the abdomen [2] and spread the horn out long-ways external to the animal [3].
2.4.1. ECU: Toe being pinched TEXT: Anesthesia: 2.5-3% isoflurane Authors: How/when is the animal euthanized?
2.4.2. CU: Horn being lifted [Shots 2.4.2 and 2.4.3 combined]
2.4.3. CU: Horn being spread
2.5. Use braided silk sutures to tie off the uterine artery at the vaginal [1] and ovarian ends of the horn, including the ovary inside the suture with the uterine horn [2].
2.5.1. CU: Vaginal end suture being placed [Shots 2.5.1 and 2.5.2 combined]
2.5.2. CU: Ovarian end suture being placed 
2.6. Using surgical scissors, make incisions on the proximal side of the ovary tie and the distal side of the vaginal tie [1] and transfer the uterine horn into a dissecting dish lined with silicone rubber and filled with cold PSS [2]. 
2.6.1. CU: Incisions being made
2.6.2. MED: Talent placing horn into dish
2.7. With the ovary side to the left and the vaginal side to the right [1], gently push a dissecting pin through the uterine horn into the silicone rubber to stabilize the uterus [2].
2.7.1. CU: Horn orientation being adjusted [Shots 2.7.1 and 2.7.2 combined]
2.7.2. CU: Pin being pushed through horn
2.8. Select a maternal-placenta-fetal unit central to the horn [1] and ligate the uterine artery and vein with surgical scissors [2].
2.8.1. ECU: Shot of selected central m-p-f unit OR CU: Central unit being indicated by forceps or similar
2.8.2. CU: Artery and vein being ligated 
2.9. Using fine forceps and scissors, remove the amniotic membrane from the fetal surface of the placenta, taking care to avoid the umbilical cord [1] and unravel and ligate the umbilical cord to separate the fetal pup [2].
2.9.1. CU: Membrane being removed [Shots 2.9.1 and 2.9.2 combined]
2.9.2. CU: Unraveled cord being ligated 
2.10. After identifying the umbilical artery and vein [1], gently separate and ligate the umbilical vessels [2].
2.10.1. ECU: Shot of artery and vein Video Editor: please emphasize thicker umbilical artery and thinner umbilical vein when mentioned (Videographer Comment: 2.10.2 was not slated and can be seen at the end of 2.9.1)
2.10.2. CU: Shot of separated vessels being ligated
2.11. Then cut the umbilical vein slightly shorter than the umbilical artery for ease of identification [1].
2.11.1. ECU: Umbilical vein being cut
3. Placental Perfusion
3.1. Maintaining the correct orientation of the uterine artery anatomical blood flow, place the placental unit into the modified isolated vessel chamber filled with warm, oxygenated PSS under a dissecting microscope [1] and, using one pair of fine forceps in each hand, cannulate the proximal and distal ends of the uterine artery onto the glass micropipettes [2].
3.1.1. WIDE: Talent placing unit into chamber under microscope
3.1.2. SCOPE: One artery end being cannulated (Videographer Comment: 3.1.2 and 3.2.2 were split into two “before and after shots” filming with scope adapter was too difficult) (Editor: I’m not sure what focal length these were filmed in, so I’ve just struck-through the SCOPE designation)
3.2. Tightly secure the artery with the previously-placed, sterile, nylon suture [1] and cannulate and secure the umbilical artery onto the 23-gauge blunt needle [2].
3.2.1. SCOPE: Uterine artery being secured
3.2.2. SCOPE: Umbilical artery being cannulated
3.3. Then cannulate and secure the umbilical vein onto the 25-gauge blunt needle [1] and backfill all of the stopcocks and tubes to prevent air bubbles [2].
3.3.1. SCOPE: Cannulated vein being secured with suture
3.3.2. CU: Stopcock and/or tube being filled
3.4. [bookmark: _GoBack]Phoebe Stapleton Jeannine: Check all of the stopcocks, cannulas, and tubing for bubbles, as an air bolus in the system will lead to cellular distress and eliminate the counter-current flow within the placenta [1].  

3.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
3.5. Connect all of the tubing according to the Figure [1] and place small weigh boats under the distal cannulation of the maternal uterine artery [2] and under the needle cannulation of the fetal umbilical vein to catch the effluent that emerges at each 10-minute time point [3].
3.5.1. LAB MEDIA: Figure 2
3.5.2. CU: Weigh boat being placed under maternal uterine artery
3.5.3. CU: Weigh boat being placed until fetal umbilical vein
3.6. Prepare the collection plate for the effluent for later analysis [1] and turn on the peristaltic pump [2].
3.6.1. CU: Effluent being aspirated, with labeled microcentrifuge tube visible in frame
3.6.2. MED: Talent turning on pump
3.7. Open the stopcock to permit fluid flow through the tubing toward the placenta [1] and slowly increase the pressure to 80 millimeters of mercury [2-TXT].
3.7.1. CU: Stopcock being opened
3.7.2. MED: Talent increasing pressure TEXT: Watch for leaks inside chamber/around ties
3.8. Then turn the stopcock to permit fluid flow into the umbilical artery [1] and refill all of the reservoirs to maintain the fluid volume throughout the experiment [2].
3.8.1. MED: Talent turning stopcock
3.8.2. MED: Talent refilling at least one reservoir
4. Sample Collection
4.1. After the tissues have equilibrated for 30 minutes to allow the vasculature to adjust to the new fluid flow [1], establish the baseline perfusion by collecting effluents for 10 minutes from both of the weigh boats [2] and measure the volume of fluid that emerges through the uterine artery and umbilical vein [3].
4.1.1. WIDE: Talent setting timer, with perfusion system visible in frame
4.1.2. CU: Effluent being collected from weigh boat, with labeled microcentrifuge tube visible in frame
4.1.3. CU: Fluid volume being measured
4.2. At the end of the baseline collection period, administer the experimental treatment into the uterine artery [1-TXT] and collect the experimental effluent samples from the distal uterine artery and umbilical vein at 10-minute intervals [2].
4.2.1. CU: Bolus being administered TEXT: e.g., 20 nm rhodamine-labeled polystyrene nanoparticles
4.2.2. MED: Talent adding sample to microcentrifuge tube, with perfusion system visible in frame
4.3. Then collect samples from the distal uterine artery and fetal umbilical vein effluent every 10 minutes for a total of 180 minutes after the infusion [1] and measure the contaminants within the fluid samples [2].
4.3.1. CU: Sample being collected, with labeled microcentrifuge tube visible in frame
4.3.2. LAB MEDIA: Figure 6


Section – Results
5. Results: Representative Ex Vivo Rodent Placenta Perfusion 

5.1. Perfusion with Evan’s blue dye to test the system and to visualize the appropriate fluid and placental barrier function for preventing containment transfer to the fetal compartment [1] reveals that the dye reached and perfused the placental tissue within this system [2].

5.1.1. LAB MEDIA: Figure 5A: JoVE Video Editor please emphasize blue dye in tube in left side of image
5.1.2. LAB MEDIA: Figure 5A: JoVE Video Editor please emphasize blue dye in mater-placental-fetal unit in center of image

5.2. Upon closer investigation, it is clear that the Evan’s blue dye did not enter the fetal umbilical vein, which is expected, as the Evan’s blue dye is bound to albumin [1]. 

5.2.1. LAB MEDIA: Authors: please upload the image from Figure 5B to your project page without the green and red arrows: JoVE Video Editor please emphasize clear vein at bottom of image (indicated by the red arrow in original Figure 5B)

5.3. In this representative experiment, a reduced fluid transfer to the fetal compartment within 10 minutes of polystyrene infusion was identified [1].

5.3.1. LAB MEDIA: Figure 6: JoVE Video Editor please emphasize 10 data bar in % Fetal Fluorescence graph

5.4. The polystyrene transfer to the fetal compartment [1] then peaked at 20 minutes and continued for 90 minutes [2].

5.4.1. LAB MEDIA: Figure 6: JoVE Video Editor please emphasize 20 data bar in % Fetal Fluorescence graph
5.4.2. LAB MEDIA: Figure 6: JoVE Video Editor pleases sequentially emphasize/emphasize 30-90 data bars in % Fetal Fluorescence graph



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Phoebe Stapleton: (Step: 3.1 and 3.2) The most important thing to remember during the cannulation is to go slowly. The pipettes and the tissues are very delicate and can easily become broken or torn [1]. 
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Phoebe Stapleton: By weighing the effluent, this methodology could be used to investigate placental physiology as well as material translocation [1]. 
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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