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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO

2. Does your protocol include software usage? NO
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.

3. Which steps from the protocol section below are the most important for viewers to see? 
The most important parts of the protocol are the preparation routine for the NMT (i.e., section 2), the start of the scan, and the in-scanner blood draw procedure.
PREPARATION ROUTINE FOR NMT
2.1-2.3 Dose preparation and calibration
2.4 Setting up the scanner room
2.6-2.10 Set up the infusion pump
TIME-LOCKING AT START OF SCAN
3.5-3.8 Start of scan
IN-SCANNER BLOOD DRAW
3.9-3.10 Blood draw & thumbs up procedure

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Time-locking scan, infusion start and task. Communication at this point is critical to ensure that each procedure is initiated as close in time as possible. 
5. Will the filming need to take place in multiple locations? YES
If yes, how far apart are the locations? Two adjoining rooms


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera)

1.1. Sharna Jamadar: The advent of simultaneous MR-PET scanners has sparked renewed interest in FDG-PET imaging in cognitive neuroscience. With these developments, researchers have focused on improving the temporal resolution of FDG-PET to approach the standards of BOLD-fMRI [1].

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

1.2. Sharna Jamadar: Traditional FDG-PET acquisitions using the bolus method provide a static measure of glucose uptake, averaged across the scan period. In this protocol, we describe two alternate methods of FDG-PET acquisition: constant infusion and hybrid bolus/infusion. This technique provides a superior temporal resolution of up to 16 seconds, which compares very favorably to the traditional bolus approach [1].
  
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


OPTIONAL Interview Statements: (Said by you on camera)  


1.3. Richard McIntyre: The improved temporal resolution provided by these administration protocols will provide important information about the dynamic use of glucose energy in the brain [1]. 

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


1.4. Alexandra Carey: Preparation prior to the scan is critical for the success of the procedure. At the start of the scan, the infusion and/or bolus must be administered, the MRI and PET scans must be started along with presentation of external stimuli.  There is high risk of the protocol failing at this time, and if each procedure is not carried out accurately, there is a high risk that the data will not be able to be included in the analysis [1].
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Introduction of Demonstrator: (Said by you on camera)

1.5. Sharna Jamadar: Demonstrating the procedure will be Disha Sasan, a Research Assistant, and Alexandria Wulff, a Lab Technician  from Monash Biomedical Imaging. 
 
1.5.1. Interview style: Author saying the above 

1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

[AUTHORS: Richard and Alexandra are not mentioned here because they will already be shown on camera during their interview statements]

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

1.6. Procedures involving human subjects have been approved by the Monash University Human Research Ethics Committee.


Section - Protocol
2. Experimental Preparation 

[Note to Videographer: Film all conversations]
2.1. To begin, have the nuclear medicine technologist or NMT take into account the estimated start of scanning while preparing the dose [1-TXT].
2.1.1. Show NMT grabbing a saline bag and putting it on the lab bench.  
TEXT: All radioactive material should be handled by a NMT
2.2. To prepare the dose, aseptically add the radiotracer to the saline bag [1].
2.2.1. NMT adds radiotracer to saline bag.
2.3. Then, prepare the priming dose by withdrawing 20 mL from the bag into a syringe and cap it [1].  Calibrate this 20 mL syringe and label [2].
2.3.1. CU: NMT withdraws 20 mL from bag into a syringe and caps it. 	Comment by Sharna Jamadar: 2.3.1 and 2.3.2 were combined
2.3.2. NMT picks up the syringe and labels it. 
2.4. Then, to prepare the dose, use a 50 mL syringe to withdraw 60 mL from the bag and cap with a red Combi stopper [1]. Store both syringes in the radiochemistry lab until ready to scan [2]. 

2.4.0 Put 20mL syringe in a same place	Comment by Sharna Jamadar: “combee”
2.4.1. NMT withdraws 60 mL from the bag and caps with a red Combi stopper.
2.4.2. Place bothPlace 60mL  syringes in a safe place in the lab. 
2.5. Next, prepare the scanner room to ensure that all blood-collection equipment is within easy reach of the collection site [1]. 
2.5.1. WIDE: Talent walks into scanner room and goes next to blood collection equipment. 	Comment by Sharna Jamadar: 2.5.1, 2.6, 2.6.2 were combined, 2.6.1 was removed
2.6. Place underpads on any surface that will hold blood containers [1], and place bins for regular waste and biohazardous waste within easy reach of the blood collection site [2].
2.6.1. Talent places one underpad on the scanner bed.  
2.6.2. Talent places one bin near the blood collection site. 


2.7. Set up the infusion pump in the scanner room on the side that will be connected to the participant [1].
2.7.1. Talent sets up the infusion pump. 
2.8. Build lead bricks around the base of the pump [1] and place the lead shield in front of the pump [2]. Connect the tubing for the infusion pump that will deliver the infusion to the participant and ensure the correct infusion rate has been entered [3-TXT].
2.8.1. Talent places lead bricks around the base of the pump.
2.8.2. Talent places a lead barrier shield in front of the pump.
2.8.3. Talent connects tubing for the pump 
2.8.4. Talent and enters the infusion rate. 
TEXT: Infusion Rate = 0.01 mL/s. 36mL/hr
2.9. Then, connect the 20 mL priming dose to the infusion pump [1].  On the end of the tubing that will be connected to the participant, attach a three-way tap and an empty 20 mL syringe [2]. Ensure that the tap is positioned to allow the F-FDG (f-f-d-g) solution to flow from the priming dose through the tubing and collect only into the empty syringe [3].
2.9.1. Talent attaches a three-way tap and an empty 20 mL syringe.
Talent connects the 20 mL priming dose to the infusion pump.	Comment by Sharna Jamadar: order swapped
2.9.2. Talent connects the 20 mL priming dose to the infusion pump.
Talent attaches a three-way tap and an empty 20 mL syringe.
2.9.3. CU: Talent adjusts the tap position. Show solution flowing from dose and collecting into the syringe. 
2.10. Preset the infusion pump to prime a volume of 15 mL, and select the ‘Prime’ button on the pump. Follow the prompts to prime the line [1].
2.10.1. MED-over shoulder: Talent presets the infusion pump, and then selects the ‘prime’ button. 
2.11. Lastly, attach the 50 mL dose syringe to the infusion pump in place of the priming dose [1]. 
2.11.1. Talent attaches attach the 50 mL dose syringe to the infusion.

3. Scan the participant 
3.1. Begin by escorting the participant to the testing area [1-TXT]. 
3.1.1. WIDE: RA escorts participant to testing area where NMT and Radiographer are also waiting in the room. 
TEXT: Participant should fast for 6 hours. 
3.2. Conduct the informed consent procedure and complete safety screens with the participant [1]. Have the NMT review safety for PET scanning [2], and then have the radiographer review safety for MRI scanning with the participant, such as exclusion for pregnancy, medical or non-medical metallic implants [3].	Comment by Sharna Jamadar: n-m-t	Comment by Sharna Jamadar: pronounce as a word, like in ‘pet dog’	Comment by Sharna Jamadar: m-r-i
3.2.1. RA speaks with participant about the study. 	Comment by Sharna Jamadar: r-a
3.2.2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]NMT speaks with the participant second. Participant nods head yes.
3.2.3. Radiographer reviews MRI safety with participant. Show participant reading a document and nodding head yes. 
3.3. Then, cannulate the participant with two 22-gauge cannulas, one for dose administration and the other for blood sampling [1].  Collect a 10 mL baseline blood sample while cannulating, and disconnect all saline flushes under pressure to maintain patency of the line [2-TXT].  

3.3.1. Talent cannulates the participant with one 22-gauge cannula as an example. Show the other cannula already in place. [Note to videographer: Film 3.5.1 and 3.5.2 at this time, while participant is outside of the scanner. Collect a CU shot of the cannula for 3.5.4. Collect CU shot for 3.9.2 of blood going through tubing.]

3.3.2. CU: Show 10mL blood sample from participant on table. 
TEXT: Test blood sugar level and other blood measures with baseline sample.
3.4. Next, position the participant in the scanner and cover with a disposable blanket to maintain a comfortable body temperature [1].
3.4.1. WIDE: Film from outside of scanner room. Through scanner window, show participant laying in the scanner. Talent covers them with a blanket. 
3.5. Flush the cannula to ensure it is patent with minimal resistance before connecting the infusion line [1].  Tape the tubing to the participant’s wrist [2], and instruct them to keep their arm straight during the scan [3]. Check the cannula that will be used for plasma samples to ensure that it is able to withdraw blood with minimal resistance [4].
3.5.1. CU: Talent flushes the cannula. Show fluid going through tubing. [Note to videographer: Film before entering the scanner room.]

3.5.1.2 extra
3.5.2. CU: Talent tapes tubing to the participant’s wrist. [Note to videographer: Film before entering the scanner room.]
3.5.3. Film from outside of scanner room. Talent speaks to participant. Participant nods head ‘yes’ and straightens arm.
3.5.4. CU: Show cannula [Note to videographer: Film before entering the scanner room.]

3.6. At the start of the scan, situate the NMT in the scanner room to monitor the infusion equipment [1].  Ensure the NMT wears hearing protection and uses the barrier shield to minimize radiation exposure from the dose where possible [2].

3.6.1. WIDE: NMT walks into scanner room 
	Comment by Sharna Jamadar: 3.6.1 and 3.6.2 were combined
3.6.2. NMT puts on headphones and stands behind the barrier shield. 
3.7. Perform the localizer scan to ensure that the participant is in the correct position, and check the details for the PET acquisition [1].

3.7.1. MED-over shoulder: Talent at computer, shows scan duration, list-mode data collection, or correct isotope information on the screen during PET acquisition.  
3.8. [bookmark: _GoBack]Then, signal to the NMT to start the infusion pump 30 s after the start of the PET acquisition [1].  Have the NMT observe the pump to ensure it has started to infuse the F-FDG and ensure there is no immediate occlusion of the line [2].
3.8.1. Talent gives NMT a thumbs up sign to start the pump. 
3.8.2. NMT walks close to the pump and inspects it. 
3.9. Initiate any external stimulus, such as at the start of a functional run, and calculate the times for blood samples [1]. Take blood samples at regular time intervals [2-TXT], and at the mid-collection point, mark this time on the record form as the ‘actual’ time of sample [3].
3.9.1. Show external stimuli flashing on the computer. 
3.9.2. CU: Show blood going through the tubing. [Note to videographer: Film during step 3.3.1]
TEXT: See text protocol for collection of 5mL and 10mL blood sample during scanning.
3.9.3. MED-over shoulder: Talent writes on record form, under a column heading ‘actual’ time of sample.
3.10. Finally, connect the 10 mL syringe to the vacutainer and then deposit the blood into the relevant blood tube [1-TXT]. Quickly flush the cannula with 10 mL of saline, disconnected under pressure, to minimize any chance of line clotting [2]. 
3.10.1. Film from outside of scanner room. NMT connects the 10 mL syringe to the vacutainer and then deposit the blood into the relevant blood tube.
TEXT: Analyze in radiochemistry lab
3.10.2. Film from outside of scanner room. Show disconnect the cannula.

4. Spinning the Blood
4.1. In the lab, spin all samples at a relative centrifugal force of 724 x g [1-TXT]. After the sample has been spun, place the tube in the pipetting rack [2].
4.1.1. Talent spins samples.
TEXT: Centrifugal force of 724 x g
4.1.2. Talent places tube in pipetting rack
4.2. Remove the tube cap to not disturb sample separation [1], and place a labeled counting tube in the rack [2].
4.2.1. Talent removes the tube cap.
4.2.2. Talent places a labeled counting tube in the rack. 
4.3. Next, ensure the tip is securely fastened to the pipette, and have a tissue ready for any drips [1]. Steadily pipette 1,000 μL of plasma from the blood tube, transfer to the counting tube [2], and replace the lids on the counting tube and blood tube [3]. 
4.3.1. CU: Talent attaches a tip to the pipette. 
4.3.2. MED: Talent pipettes 1,000 μL of plasma from the blood tube and transfer it to the counting tube. 
4.3.3. CU: Talent replaces the lids on the counting tube and blood tube.
4.4. Finally, place the counting tube into the well counter [1] and count for 4 min [2]. Dispose of any blood product waste in biohazard bags [3].
4.4.1. Talent places the counting tube into the well counter.
4.4.2. CU: Show timer counting down from 4 min.
4.4.3. Talent throws blood product into biohazard bags.




Section – Results
5. Results: Comparison of results between bolus, constant infusion, and hybrid bolus/infusion protocols.  
5.1. The largest peak plasma radioactivity concentration was obtained using the bolus method. The peak occurs within the first 10 min of the protocol, and the concentration decreases thereafter [1].
5.1.1. LAB MEDIA: Figure 3. Video editor: Highlight the peak of the solid Bolus line at x= 3.67. Then, highlight the trace of the solid line as described in the VO. 
5.2. The PET results indicate that the bolus/infusion participant showed clearer differences between the ROIs, compared to bolus-only and infusion-only participants [1].
5.2.1. LAB MEDIA: Figure 4 . Video editor: Highlight the orange brain regions in 4iC. Highlight the word ‘bolus/infusion’ when mentioned in the VO. 
5.3. In the bolus-only protocol, there is a sharp increase in signal following the bolus [1]. In the bolus/infusion protocol, there is a sharp increase in uptake at the start of the scan that is of smaller magnitude than in the bolus-only protocol, and the uptake continues at a comparatively faster rate for the duration of the scan [2].
5.3.1. LAB MEDIA: Figure 4iiA.  Video editor: Put box around the graph above 10,000 signal intensity (upward curve) in 4iiA.  
5.3.2. LAB MEDIA: Figure 4iiC.  Highlight all lines in 4iiC. 
5.4. Lastly, the signal increased roughly linearly across the recording period for the three protocols. The slope of the line was highest for the infusion-only protocol, intermediate for the bolus-only, and smallest for the bolus/infusion protocol [1].
5.4.1. LAB MEDIA: Figure 5. Video editor: Highlight each of the 3 slope lines as mentioned in the VO—infusion, bolus, then bolus/infusion. 



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) 

6.1. Richard McIntyre: The critical point in the protocol is the start of the acquisition. At this point, the beginning of the PET scan must be time-locked to the start of the BOLD-fMRI sequence; as well as to the start of the stimulus presentation so as to facilitate accurate analysis. In order for the procedures to flow correctly within the short time period, communication is important to ensure all staff members are adequately prepared prior to the start of the scan [1].

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.2. Alexandra Carey: Simultaneous MRI-PET requires the management of two hazardous scenarios: the presence of the strong magnetic field, and the administration of radiation to participants. All staff and participants must comply with the instructions of the supervising Radiographer and Nuclear Medicine Technologist [1].

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