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We thank the Editor and the reviewers for their revealing and constructive comments. We carefully discussed and commented them point by point in this document marked in blue and made necessary changes in the manuscript displayed in green (found in the reply and also in the revised manuscript). Unchanged text of the revised manuscript in this response can be found in italics.

Response to Editorial comments:

1. 1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
 Reply: The manuscript was thoroughly proofread by the authors, both spelling and grammar errors were corrected.

2. Title: Please revise to avoid the use of punctuation (colon, dash, etc.).
Reply: Any punctuation was removed from the title. The new title is:
“Continuous Blood Sampling in Small Animal PET/CT enables the Measurement of the Arterial Input Function”
3. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents. You may use the generic term followed by “(Table of Materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: AbbVie, Braun, Siemens, Falcon™, etc.
Reply: All commercial language was removed from our manuscript.
4. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets, dashes, or indentations.
Reply: Numbering of the protocol steps was adjusted to JoVE style. All dashes were removed.
5. Protocol: Everything in the protocol (except for the introductory ethics statement) should be in a numbered step (in the imperative tense and with no more than 4 sentences), numbered header, or a “NOTE”. Please move the introductory paragraphs of the protocol to the Introduction, Results, or Discussion (as appropriate) or break into steps.
Reply: All text in the protocol is now written in numbered steps with no more than 4 sentences. Introductory paragraphs were moved to the introduction or discussion section or broken into steps.
6. In the JoVE Protocol format, “NOTE” should be concise and used sparingly. They should only be used to provide extraneous details, optional steps, or recommendations that are not critical to a step. Any text that provides details about how to perform a particular step should either be included in the step itself or added as a sub-step. Please consider moving some of the notes about the protocol to the discussion section.
Reply: We broke some of the “NOTES” into steps in imperative tense or moved them to the discussion section.
7. Line 145: Please specify surgical tools used through the protocol.
Reply: Surgical tools in line 145 were specified to:
Make an incision of about 20 mm using surgical forceps and scissors at the groin of the rat.
8. Line 156: How to remove leaking blood? 
Reply: The removing of leaking blood in line 156 was specified in the following way:
Use corneal scissors to make a small incision into the vein (1/3 of the diameter) and remove leaking blood with a sterile cotton swap.
9. Being a video based journal, JoVE authors must be very specific when it comes to the humane treatment of animals. Regarding animal treatment in the protocol, please add the following information to the text:
d) Please specify the use of vet ointment on eyes to prevent dryness while under anesthesia.
Reply: The following information was added to the manuscript:
Place the anesthetized rat in dorsal position on a heating mat, under the surgical microscope and add vet ointment on its eyes.
e) For survival strategies, discuss post-surgical treatment of animal, including recovery conditions and treatment for post-surgical pain.
Reply: Does not apply. In our protocol the animals are euthanized with pentobarbital after the measurements. 
f) Discuss maintenance of sterile conditions during survival surgery.
Reply: Does not apply. In our protocol the animals are euthanized with pentobarbital after the measurements. 
g) Please specify that the animal is not left unattended until it has regained sufficient consciousness to maintain sternal recumbency.
Reply: Does not apply. In our protocol the animals are euthanized with pentobarbital after the measurements. 
h) Please specify that the animal that has undergone surgery is not returned to the company of other animals until fully recovered.
Reply: Does not apply. In our protocol the animals are euthanized with pentobarbital after the measurements. 
i) Please do not highlight any steps describing anesthetization and euthanasia.
Reply: No sentences describing anesthetization or euthanasia are highlighted in the revised manuscript.
10. Please combine some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step.
Reply: Shorter protocol steps were combined.
11. Please apply single line spacing throughout the manuscript, and include single-line spaces between all paragraphs, headings, steps, etc.
Reply: Single-line spacing was applied.
12. After you have made all the recommended changes to your protocol (listed above), please highlight 2.75 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol.
Reply: Essential steps for the production of the videos were highlighted in yellow.
13. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense. Notes cannot usually be filmed and should be excluded from the highlighting. Please do not highlight any steps describing anesthetization and euthanasia.
Reply: No NOTES were highlighted. No sentences describing anesthetization or euthanasia are highlighted in the revised manuscript.
14. Please include all relevant details that are required to perform the step in the highlighting. For example: If step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be highlighted.
Reply: All relevant steps were highlighted.
15. Table of Materials: Please sort the items in alphabetical order according to the name of material/equipment.
Reply: The Table of Materials is now sorted in alphabetical order.






















Response to Reviewer 1:

1. In the discussion you stated that it is hardly possible to capture the very fast kinetic of the tracer by manual sampling. I disagree with this statement. You mention in the paper that it is possible to take a manual blood sample every 10-15 seconds. In your protocol you take the first manual sample after 30 seconds and the second sample after 60 seconds! It is pretty clear that you will miss (part of) the peak but this is not because manual sampling is not sufficient enough but because of your chosen design of the experiment/time points.
Besides that, missing the peak can also be prevented by adjusting the speed of the tracer injection. For example by using an infusion pump which is described in the literature. Based on the chosen time points and your experimental design I do not think it is reasonable to compare manual and continuous blood sampling. 

Reply: These are important aspects and should be addressed in our manuscript. To overcome the limitation of the sporadic manual blood sampling within the first minute we introduced image-derived Input functions (IDIF) of the presented data sets and compare them to the continuous blood data. The time-activity information of the IDIFs was extracted from the ascending aorta. The steps how to generate the IDIF were included into the protocol:
6. Image derived Input function

6.1 Open the “Fuse it” tool on PMOD. Load the PET Image as input and the CT as reference. Click already matched.

6.2 Open the VOI tool. Place the cursor within the ascending aorta in the CT. Click predefined spherical VOI. Define a radius of exactly 0.7 mm. Extract the time activity information with the VOI statistic button and copy the averaged values to clipboard.

On the basis of the Reviewer’s objection we now compare continuous blood sampling to the imaged-derived approach. The manual data is still shown in the manuscript but discussed more carefully. We also mention in the protocol that it is highly recommended to increase manual blood draws especially for early time points:
4.1 Perform manual blood sampling 30 sec, 60 sec, 90 sec, 600 sec and 1800 sec after starting the imaging acquisition. 

Note: We highly recommend increasing the number of manual blood draws especially within the first min after tracer injection if possible. Therefore the blood sample volume has to be reduced to 20 – 30 µL per sample1.

Moreover, we advise the usage of an infusion pump to ensure a consistent injection speed of the tracer in the discussion section. The following sentence can now be found in the manuscript:
Also, the usage of an infusion pump is advised as it enables adjustment of the speed of the tracer injection and can contribute to more coordinated acquisition of the maximum radioactivity peak with manual blood sampling2.
2. In the introduction you mention that PET/CT allows longitudinal studies. You refer to Jespersen et al which describes a technique that makes longitudinal blood sampling possible. The group of van Waarde Mol Imaging Biol. 2016 Oct;18(5):715-23) developed a technique for repeated arterial blood sampling. It is then disappointing to see that you choose to euthanize your animals after the PET scan and not to include or mention in your protocol the possibilities of longitudinal PET studies with blood sampling.
Reply: To emphasize the possibility of longitudinal studies we included the following “NOTE” into our protocol section:
NOTE: In our study animal were euthanized after the measurements as brains were used for in-vitro analyses in our experimental design. With this setup also repeated measurements in longitudinal studies are implementable3. 

3. a An aspect which to my opinion is missing in the paper is animal welfare. The condition of the animal before, during and after the scan can have a major impact on your tracer and tracer kinetics. For example, you briefly mentioned that you keep body temperature at 37 oC by putting the animals on a heating pad. How was body temperature measured? Did you use a rectal probe or did you use the sensor on the heating pad to measure the body temperature? Please describe more clearly. If you did not use a rectal probe keep in mind that core temperate could be different from what you measured which can affect your tracer uptake.
Reply: This indeed is an important point and should be addressed in our manuscript. We measured the body temperature of the animal with a rectal probe both during the surgery and during the PET/CT scan. This information was added to the protocol.
3. b Other examples of animal welfare which are missing in the protocol are checking the condition of the animal before scanning or measuring other physiological parameters (pulse, oxygen saturation, ect) during surgery and scan. In your protocol you describe a fasting period of 12 hours to ensure stable blood glucose levels. How did you know that glucose levels are stable? Did you measure glucose levels to check and if not do you recommend this?
Reply: Physiological parameters were observed via respiration control. We did not measure blood glucose levels in this study. Though, we recommend measurement of glucose levels for every user of this protocol and addressed this in the revised manuscript:
Note: …We advise to measure glucose blood levels using manual blood draws described in point 4 to ensure stable values or to correct for in kinetic modeling.

4. Make it also very clear in your protocol that fasting is recommended for FDG scans but is not advised for every study or tracer.
Reply: To emphasize this aspect we included the following sentences into our protocol:
Note: Fasting is necessary for studies using the tracer [18F]FDG but not for other tracers.

5. In the protocol you do a cross calibration between PET/CT and well counter. Is it possible and recommended to set up a comparable calibration for the dose calibrator?
Reply: According to the Reviewer’s comment the following section was added to the discussion:
A proper calibration of the on-site dose calibrator and its regular quality control is a prerequisite for the type of cross calibration procedures presented here. However, if the same dose calibrator is used to measure the activity administered to the animal, any deviation in accuracy will be cancelled out, assuming that deviation is constant and the complete cross calibration procedure has been followed, including nuclide-specific corrections (e. g. for varying half-life or different branching ratio). Using such calibration procedure for harmonizing PET/CT systems used in human health care and research, an accuracy of at least 5-10 % could be achieved4, 5.

















Response to Reviewer 2:

1. In figure 3, can the authors also present a 3rd column of time-activity curves of the arterial input function derived from another location during PET imaging, e.g. the left atrium, as this can also be 'continuously' acquired.

Reply: The reviewer’s proposal to introduce image-derived arterial input functions (IDIF) is an important aspect. We now provide IDIFs from the PET images itself in our manuscript and compare the continuous AIFs to the IDIF. The time-activity information of the IDIFs was extracted from the ascending aorta. The steps how to generate the IDIF were included into the protocol:
6. Image derived Input function

6.1 Open the “Fuse it” tool on PMOD. Load the PET Image as input and the CT as reference. Click already matched.

6.2 Open the VOI tool. Place the cursor within the ascending aorta in the CT. Click predefined spherical VOI. Define a radius of exactly 0.7 mm. Extract the time activity information with the VOI statistic button and copy the averaged values to clipboard.

2. The authors mention PET ligands are molecules involved in a metabolic pathway (Introduction, page 1, lines 73-75). This is not necessarily the case as immuno-PET radiopharmaceuticals can target cell surface proteins such as CD8 expressed by cytotoxic T-cells.
Reply: Based on the Reviewer’s comment we changed lines 73-75 as follows:
Whereas the ligand is a molecule that is involved in a metabolic pathway or targets cell surface proteins,…

3. Page 1 line 79: 'FDG to visualize highly proliferating cell types'. This is not correct as FDG targets metabolically active cells that are not necessarily proliferating, e.g. cardiomyocytes.
Reply: Based on the Reviewer’s comment we changed line 79 as follows:
…metabolic processes like glycolysis…

4. Page 1 line 86, can the authors give an example of compartmental modeling with labeled k1, k2 etc. to further characterize the dynamic nature of the process in a given tissue of interest.
Reply: We emphasized the dynamic nature of the distribution processes between the different compartments by introducing rate constants. Moreover we added a tracer example in Figure 1:
[image: C:\Users\u005409\Desktop\Arbeits PC\JOVE\JoVE rebuttal\Fig 1 revised.tif]
We also included the following section into the introduction:
All these dynamic processes between the compartments are to some extent bidirectional and the diffusion processes are described by rate constants (K1, k2, k3, k4).

5. Page 3: can the authors please share the expected approximate diameter of a 4-month old rat femoral artery and vein.
Reply: According to the remark of the reviewer the following information was inserted into the discussion of the manuscript:
The diameter of the femoral vein and artery is approximately 0.45-0.6 mm6.
6. Page 3, line 153 (point 9): specify the recommended distance from the suture.
Reply: We added the following information to line 153/point 9:
1.5 … Block the vein with an aneurysm clamp proximal, but 2-3 mm distal from the suture with the bulldog clamp.

7. Page 5 - image acquisition: are any measures (in addition to suturing) taken to avoid the catheters from being dislodged as the animal is placed into the micro-PET scanner.
[bookmark: _GoBack]Reply: No other measures in addition to suturing have been taken. In our experiments the careful handling of the animals was sufficient. No catheters were dislodged. Nevertheless, in our manuscript we note in the discussion section that fibrin adhesive can be used in addition to fix the catheters in the right position and prevent them from shifting.

8. Can the authors add the approximate volume of blood in a 4-month old rat, and the appr. volume that circulates through the pump + catheters at a given time.
Reply: To provide better insights to this issue for the readership we introduced the following sentence into the discussion section:
With the here used setup an external blood volume of about 1.1 mL is running through the detector-pump system. A rat aged 4 month has a total blood volume of about 30 mL.

9. Have the authors experienced ventricular tachyarrhythmias with their method and / or hemodynamic instability?
Reply: We did not experience ventricular tachyarrhythmias or hemodynamic instability. Animals were stable during the complete PET/CT measurement and normally breathing.

10. How is the peristaltic pump rinsed / disinfected between animals for re-usage?
[bookmark: OLE_LINK1]Reply: The tube system was only used for the measurement of one animal. After the measurement the complete tube system was replaced. The pump itself is disinfected regularly. To clarify this aspect to our readership we inserted the following sentence into our protocol:
…Use a completely new tube system for the next animal. 

11. Figure 2A: the figure is pixelated. Can a higher resolution figure be inserted. The text between h and f is not legible (? 3-way valve).
Reply: We inserted a higher resolution figure in 2A and corrected the labeling.
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