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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Y  
If Yes, can you record movies/images using your own microscope camera?
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.
The microscope name is “3.5X-90X stereo zoom microscope on boom stand with LED light”, made by “AmScope”, catalog number is “SKU:SM-3BZ-80S”, the widefield eyepieces is “WF10X/20

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N


Introduction

1. Introductory Interview Statements

REQUIRED:  
1.1. Fangfang Chen: This protocol can be used to answer questions about drug delivery and immune interactions within the organs included in our circuit [1].

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

REQUIRED: 
1.2. Laren Lofchy: This technique allows the in situ perfusion of organs that are not possible to perfuse with traditional ex vivo methods while avoiding the main clearance organs [1].

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

Ethics Title Card
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Colorado.


Protocol
Videographer NOTE: The procedure itself was very complicated and since it involved a live animal we had to just roll and call out the steps as we went along. We repeated it several times with a few different mice. For the first few, it was too difficult for the scientist to complete with the scope in the microscope so I filmed it with my FS5 from the side. We were able to get a procedure with the scope at the end. There is a great deal of footage to sort through but the crucial steps are there.
Footage includes: 
[bookmark: _GoBack]FS5: 26 files | 56.61gb
Scope: 4 files | 6.79gb
Total: 30 files | 63.4gb
2. Vascular Catheterization
2.1. Before beginning the surgery, set a circulating water bath and all of the water-jacketed components to 37 degrees Celsius [1].
2.1.1. WIDE: Talent setting temperature, with fully water bath setup visible in frame

2.2. Confirm that the tubing is clean [1-TXT] and use a bubble trap within a moist chamber as the perfusate reservoir to limit the perfusate volume [2].

2.2.1. Talent checking tube TEXT: Replace tubing as necessary
2.2.2. Bubble trap being placed OR Shot of bubble trap

2.3. To perform the catherization procedure, confirm a lack of response to pedal reflex in an 8-10-week-old, female, anesthetized BALB/c mouse [1-TXT] and place the mouse in the supine position on a Styrofoam board with the head at 6 o’clock [2].

2.3.1. ECU: Toe being pinched TEXT: Anesthesia: according to institutional guidelines
2.3.2. Talent pacing mouse into position Videographer: More Talent than mouse in shot
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]
2.4. Immobilize the animal’s limbs with tape [1] and wipe the abdomen with isopropyl alcohol [2].

2.4.1. Limb being taped
2.4.2. Skin being wiped

2.5. Make a midline, T-shaped skin incision in the abdomen [1], using electrocoagulation to stop any bleeding around the edge of the incision [2].

2.5.1. Incision being made
2.5.2. Bleeding being cauterized

2.6. Push the stomach, jejunum, and colon to the right side of the abdomen to reveal the abdominal aorta, vena cava, and common iliac and iliolumbar arteries and veins [1].

2.6.1. Tissues being positioned/vessels being revealed Videographer: Important step

2.7. Under a dissection microscope, locate and ligate the ovarian and iliolumbar arteries and veins with 4-0 silk sutures [1].

2.7.1. SCOPE: Vessel being ligated Videographer: Important step

2.8. Loop two 4-0 silk sutures under the abdominal aorta and inferior vena cava about 1 centimeter above the iliac artery and vein 1 millimeter apart [1-TXT] and make a loose knot in the suture closest to the iliac vessels [2].

2.8.1. SCOPE: Suture(s) being placed Videographer: Important step TEXT: Alternative: use 6-0 silk suture Videographer: Important step
2.8.2. SCOPE: Suture being knotted 

2.9. Use a needle holder to horizontally align and stretch both the inferior vena cava and the abdominal aorta [1] and, keeping the vessels stretched, use a 24-gauge, winged, shielded I.V. catheter to puncture the abdominal aorta [2].

2.9.1. SCOPE: Vessel(s) being stretched Videographer: Important/difficult step
2.9.2. SCOPE: Aorta being punctured Videographer: Important/difficult step

2.10.  As soon as the needle penetrates about 1 millimeter into the vessel, depress the button to retract the needle core [1] and insert the catheter about 5 millimeters into the vessel [2].

2.10.1. SCOPE: Core being retracted Videographer: Important/difficult step
2.10.2. SCOPE: Catheter being inserted Videographer: Important/difficult step

2.11.  Insert a catheter 5 millimeters into the inferior vena cava in the same manner [1] and tie both sutures around the catheterized vessels [2].

2.11.1. SCOPE: Catheter being inserted into IVC Videographer: Important/difficult step
2.11.2. SCOPE: Suture(s) being tied Videographer: Important/difficult step

2.12. Then apply instant glue to immobilize the catheters to the erector spinae [1] and replace the abdominal organs [2-TXT].

2.12.1. Glue being applied Videographer: Important step
2.12.2. Organs being returned to anatomical positions Videographer: Important step TEXT: Complete surgery according to standard wound closure protocols

3. Perfusion System Setup

3.1. To set up the perfusion system, place the mouse on a silicon pad in the water-jacketed moist chamber [1] and immobilize the catheter wings to the pad with 19-gauge needles [2].

3.1.1. WIDE: Talent placing mouse into chamber Videographer: More Talent than mouse in shot 
3.1.2. Needle(s) being placed

3.2. Fill the arterial catheter inlet with prewarmed perfusion buffer [1-TXT].

3.2.1. Inlet being filled TEXT: Perfusion buffer: Ringer’s lactate solution supplemented with 5% BSA

3.3. Use hemostatic forceps and a screw-on connector to attach the catheter inlet to the tubing [2] and immobilize the inlet perfusion tubing with tape [1].

3.3.1. Tubing being taped NOTE: Please move 3.3.2 before 3.3.1. 
3.3.2. Catheter being attached to tubing

3.4. Adjust the peristaltic flow rate to 0.6 milliliters/minute [1] and keep the perfusion outflow open-ended for 5-10 minutes to wash the blood out through the venous catheter [2].

3.4.1. Talent adjusting flow rate
3.4.2. Blood being washed out

3.5. Some clots will be present in the outlet catheter [1]. Flush out the clots with perfusate buffer [2] and use a screw-on connector to attach the end of the venous catheter to the outlet tubing to close the circuit [3-TXT].

3.5.1. Shot of clot(s)
3.5.2. Clot(s) being flushed
3.5.3. Circuit being closed TEXT: Euthanasia: CO2 asphyxiation

3.6. Then cover the moist chamber with the warmed lid for up to two hours of perfusion [1], periodically checking the level of perfusate [2-TXT].

3.6.1. Talent closing lid
3.6.2. Talent checking level and/or adding buffer TEXT: Add more perfusion buffer as necessary



Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.6.-2.12.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.9.-2.11. Bleeding should be kept to a minimum to prevent vessels from being obscured.



Results
4. Results: Representative Pre- and Post-Operative Imaging

4.1. Here confocal images after perfusion with Ringer’s solution containing Hoechst 33342 (hookst three-three-three-four-two) and DyLight 649 (die-light six-forty-nine)-lectin are shown [1].

4.1.1. LAB MEDIA: Figure 3 fluorescent images

4.2. The muscle [1], bone marrow [2], testis [3], bladder [4], prostate [5], and foot skin typically demonstrate an efficient nuclear and vascular staining [6].

4.2.1. LAB MEDIA: Figure 3 fluorescent images Video Editor: please emphasize red signal in Muscle Merge image
4.2.2. LAB MEDIA: Figure 3 fluorescent images Video Editor: please emphasize red signal in Bone marrow Merge image
4.2.3. LAB MEDIA: Figure 3 fluorescent images Video Editor: please emphasize red signal in Testis Merge image
4.2.4. LAB MEDIA: Figure 3 fluorescent images Video Editor: please emphasize red signal in Bladder Merge image
4.2.5. LAB MEDIA: Figure 3 fluorescent images Video Editor: please emphasize red signal in Prostate Merge image
4.2.6. LAB MEDIA: Figure 3 fluorescent images Video Editor: please emphasize red signal in Foot skin Merge image

4.3. Hematoxylin-eosin staining of these tissues after 3 hours of normothermic perfusion reveals a successful flushing of the organs with no apparent tissue injury [1].

4.3.1.  LAB MEDIA light microscopy images Video Editor: please emphasize Perfused 3h images


Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Dmitri Simberg: This model can be used to study drug uptake pathways in a physiologically relevant environment. For example, to understand the role of serum components in drug accumulation [1].

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

5.2. Dmitri Simberg: We are using this system to assess the mechanisms of liposome accumulation in the skin [1].

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