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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N  

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

Protocol Length
36 steps 
57 shots 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. René Rissel: Mortality rates of the acute respiratory distress in humans remain high worldwide. Our protocol is a contribution to the investigation of different therapeutic approaches for this disease [1].

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

REQUIRED: 

1.2. Moritz Gosling: The main advantage of our technique is that it combines two well-known lung injury models, oleic acid injection and bronchoalveolar lavage, to a suitable new double-hit model [1].

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

OPTIONAL: 
1.3. Jens Kamuf: The double-hit model closer mimics the pathophysiological changes that occur in human ARDS. Future investigations of pulmonary changes and lung function in ARDS can build on this model [1].

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

Ethics Title Card

1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Landesuntersuchungsamt Rheinland-Pfalz, Koblenz, Germany.


Protocol
2. Vessel Cannulation 
2.1. After confirming the appropriate level of sedation in a 25-30-kilogram pig [1-TXT], flush a catheter with saline [2] and place an ultrasound probe onto the inguinal ligament to scan for femoral vessels [3].
2.1.1. WIDE: Talent checking for sedation Videographer: More Talent than pig in shot TEXT: Sedation: ketamine 4 mg/kg + azaperone 8 mg/kg i.m.; Anesthesia: fentanyl 4 micrograms/kg + propofol 3 mg/kg + atracurium 0.5 mg/kg i.m.
2.1.2. Talent flushing catheter(s), with saline container visible in frame
2.1.3. Talent placing probe into inguinal ligament
2.2. Turn the probe 90° to fully visualize the femoral artery in the long axis [1], using the short axis view to fully visualize the vessel as necessary [2].
2.2.1. LAB MEDIA: To be provided by Authors: Shot of femoral artery in long axis view	Comment by Bridget Colvin: Authors: Please upload all requested lab medial files to your project page as soon as possible.
2.2.2.  LAB MEDIA: To be provided by Authors: Shot of femoral artery in short axis view
2.3. Cannulate the femoral arery under in-line ultrasound visualization with the needle of the introducer set in Seldinger’s technique [1]. When pulsating bright blood flows out, introduce the guidewire [2] and retract the needle [3].
2.3.1. LAB MEDIA: To be provided by Authors: Artery being cannulated
2.3.2. Shot of blood flowing out, then guidewire being introduced 
2.3.3. Needle being retracted
2.4. Visualize the femoral vein [1] and cannulate the vein under in-line ultrasound visualization while continuously aspirating with the needle [2].
2.4.1. LAB MEDIA: To be provided by Authors: Femoral vein being visualized
2.4.2. LAB MEDIA: To be provided by Authors: Vein being cannulated
2.5. When venous blood is aspirable, disconnect the syringe [1] and insert the guidewire [2]. 
2.5.1. Syringe being disconnected
2.5.2. Guidewire being inserted
2.6. Retract the needle [1] and check the position of the wires with ultrasound [2].
2.6.1. Needle being retracted
2.6.2. LAB MEDIA: To be provided by Authors: Wire position being checked 
2.7. Insert the arterial and the venous lines over the placed guidewires [1] and calibrate the probe for ultrafast peripheral oxygen-measurements [2].
2.7.1. Line(s) being inserted
2.7.2. Talent calibrating probe
2.8.  Then insert the probe through the arterial introducer sheath [1].
2.8.1. Probe being inserted 
3. Pulmonary Artery Catheter Insertion
3.1. When the probe is in place, insert the pulmonary artery catheter into the introducer sheath [1].
3.1.1. WIDE: Talent inserting catheter Videographer: More Talent than pig in shot
3.2. When the catheter has passed 15-20 centimeters through the sheath, inflate the balloon [1] and advance the catheter further [2], monitoring the waveforms [3].
3.2.1. LAB MEDIA: To be provided by Authors: Shot of catheter 15-20 cm pas sheath, then balloon being inflated
3.2.2. LAB MEDIA: To be provided by Authors: Catheter being advanced
3.2.3. LAB MEDIA: To be provided by Authors: Video of waveforms
3.3. Then deflate the balloon [1] and check if blood can be aspirated through all of the ports of the pulmonary artery catheter [2].
3.3.1. LAB MEDIA: To be provided by Authors: Balloon being deflated
3.3.2. Port being checked for aspiration
4. Lung Injury Induction First Hit: Bronchoalveolar Lavage
4.1. Before inducing lung injury by bronchoalveolar lavage, first change the fraction of inspired oxygen from 0.4 to 1 over a period of 10 minutes [1].
4.1.1. WIDE: Talent changing FiO2
4.2. Next, start the peripheral oxygen measurement [1] and connect a norepinephrine syringe pump to one of the ports of the central venous catheter [2].
4.2.1. Talent starting measurement
4.2.2. Talent connecting pump to port
4.3. Add 30 milliliters/kilogram of 40-degree Celsius-warmed sterile balanced electrolyte solution into a funnel [1] and check that the funnel can be connected to the endotracheal tube [2].
4.3.1. Talent filling funnel, with electrolyte solution container visible in frame
4.3.2. Talent checking funnel connection
4.4. Disconnect the tube without positive end-expiratory pressure loss in inspiration from the ventilator [1] and connect the funnel to the endotracheal tube [2].
4.4.1. Talent disconnecting tube Videographer: Important step
4.4.2. Talent connecting funnel to tube Videographer: Important step
4.5. Manually raise the funnel 1 meter above the animal [1] and open the funnel cap [2] to instill the entire volume of warmed balanced electrolyte solution into the endotracheal tube over a period of 30 seconds by hydrostatic pressure [3].
4.5.1. Talent raising funnel Videographer: Important/difficult step
4.5.2. Talent opening cap Videographer: Important/difficult step
4.5.3. Electrolyte being instilled Videographer: Important/difficult step
4.6. When all of the electrolytes have been delivered, lower the funnel 1 meter below the animal to passively remove the infused solution [1] and reconnect the animal to the ventilator [2].
4.6.1. Talent lowering funnel Videographer: Important step
4.6.2. Talent reconnecting tube to ventilator Videographer: Important step
4.7. Note the volume of the collected lavage fluid to facilitate calculation of the alveolar fluid clearance [1] and aspirate any remaining solution with suction catheters [2].
4.7.1. Shot of lavage with volume readout visible in frame
4.7.2. Solution being aspirated
4.8. After the lavage, closely monitor the hemodynamics of the animal [1], keeping the norepinephrine at hand [2]. 
4.8.1. LAB MEDIA: To be provided by Authors: Video of hemodynamic data
4.8.2. Shot of pump 
4.9. If necessary, deliver norepinephrine as a bolus or continuous infusion to stabilize the blood pressure [1].
4.9.1.  Norepinephrine being delivered
4.10. Then repeat the infusion 4-5 times as demonstrated until the partial pressure of oxygen-fraction of inspired oxygen ratio is below 250 millimeters of mercury [1-TXT].
4.10.1. Use 4.3.1. Talent filling funnel or 4.5.1. Talent raising funnel TEXT: If PaO2/FiO2-ratio <250 mmHg, start lung injury induction by oleic acid injection
5. Lung Injury Induction Second Hit: Oleic Acid Injection
5.1. For the second hit of the lung injury, connect a 20 milliliter-syringe containing 0.1 milliliters/kilogram oleic acid to a 3-way stopcock [1] and use a second 20-milliliter syringe to collect 2 milliliters of blood from the animal [2].
5.1.1. WIDE: Talent connecting syringe to stopcock
5.1.2. Blood being aspirated
5.2. Add saline to the second syringe to a total volume of 20 milliliters [1] and connect the second syringe to the 3-way stopcock [2].
5.2.1. Talent adding saline to syringe
5.2.2. Talent connecting syringe to stopcock
5.3. Connect a new norepinephrine syringe pump to one of the ports of the central venous catheter if necessary [1] and continue to monitor the ultrafast peripheral oxygen-measurement [2-TXT].
5.3.1. Talent connecting pump to catheter
5.3.2. Talent monitoring pO2 TEXT: FiO2 = 1.0
5.4. Connect the 3-way-stopcock to the proximal port of the pulmonary artery catheter [1] and use the syringe plungers to mix the oleic acid and blood-saline solutions through the three-way-stopcock [2].
5.4.1. Talent connecting stopcock to catheter
5.4.2. Plungers being depressed/solution(s) being mixed Videographer: Important step
5.5. When a homogenous emulsion has been obtained [1], inject 2 milliliters of the emulsion into the catheter [2] and continue mixing the solutions [3].
5.5.1. Shot of homogenous emulsion Videographer: Important/difficult step
5.5.2. Solution being injected Videographer: Important/difficult step
5.5.3. Solutions being mixed Videographer: Important/difficult step
5.6. Closely monitor the hemodynamics after the injection [1], delivering norepinephrine as a bolus or continuous infusion to stabilize blood pressure as necessary [2].
5.6.1. LAB MEDIA: To be provided by Authors: Movie of hemodynamics readouts 
5.6.2. Norepinephrine being delivered Videographer: Important step
5.7. Repeat the 2-milliliter injection every 3 minutes until the partial pressure of oxygen-fraction of inspired oxygen ratio is below 150 millimeters of mercury [1].
5.7.1. Solution being injected 
5.8. If all of the solution is delivered before the partial pressure of oxygen-fraction of inspired oxygen ratio is between 100-200 millimeters of mercury, prepare 2 more syringes as demonstrated [1] and continue to deliver the oleic acid solution until the partial pressure of oxygen-fraction of inspired oxygen ratio falls between 100 and 200 millimeters of mercury [2].
5.8.1. Use 5.2.1. Talent adding saline to syringe
5.8.2. Use 5.5.2. solution being injected
5.9. When the partial pressure of oxygen-fraction of inspired oxygen ratio is between 100-200 millimeters of mercury [1], wait 30 minutes and check again [2-TXT].
5.9.1. LAB MEDIA: To be provided by Authors: Shot of PaO2/FiO2 at 100-200 mmHg
5.9.2. Talent setting timer Videographer: More Talent than pig in shot TEXT: Start experiment or treatment when PaO2/FiO2 consistently <200 mmHg



Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
4.4.-4.6., 5.4.-5.6.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.5., 5.5. We closely watch the hemodynamics after the BAL and OAI and treat immediately hypotension with norepinephrine.  


Results
6. Results: Representative Effects of Double-Hit Lung Injury Induction on Pig Respiratory Responses

6.1. The partial pressure of oxygen-fraction of inspired oxygen-ratio [1] decreases after bronchoalveolar lavage and fractionated application of oleic acid [2].

6.1.1. LAB MEDIA: Figure 1
6.1.2. LAB MEDIA: Figure 1 Video Editor: please emphasize data lines from BLH to 0

6.2. Similarly, the mean pulmonary arterial pressure increases in response to the lung injury induction [1] and remains higher over the entire experiment [2].

6.2.1. LAB MEDIA: Figure 2 Video Editor: please emphasize data lines from BLH to 0
6.2.2. LAB MEDIA: Figure 2 Video Editor: please emphasize data lines from 0 to 8

6.3. The functional residual capacity of the lung also drops after induction of the lung injury [1] and remains lower for the rest of the experiment [2].

6.3.1. LAB MEDIA: Figure 3 Video Editor: please emphasize data lines from BLH to 0
6.3.2. LAB MEDIA: Figure 3 Video Editor: please emphasize data lines from 0 to 8

6.4. Lung injury is also histologically detectable in the lungs after the death of the animal [1].

6.4.1. LAB MEDIA: Figure 4 Video Editor: please emphasize red and black arrows





Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. René Rissel: Be sure to carefully note the predefined target values and to closely monitor the hemodynamics during the bronchoalveolar lavage and oleic acid injection lung injury inductions [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (4.4.-4.6., 5.4.-5.6.) 
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