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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N  
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.1.2., 2.2.2., 2.4.3., 2.5.1., 2.7.2., 2.13.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4.3. Dilating the tail vein in warm water ensures the needle has a greater chance of successful entry. Monitoring blood flashback in the needle (or flashback in a SURFLO catheter if used) indicates successful venipuncture.
5. Will the filming need to take place in multiple locations? Y, different buildings same campus

Section - Introduction	Comment by Bridget Colvin: Authors: All Author statements are limited to 30 words maximum.
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. Muzamil Saleem: This method of validating and assessing the injection accuracy provides an important quality control step at a crucial stage in animal studies for facilitating consistent and reproducible tail vein injections [1].

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


1.2. Muzamil Saleem: Assessing the injection via fluorescence imaging immediately after it is performed offers the advantage of determining whether your agent has entered the blood circulation in its intended quantity [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) - All interview statements may be edited for length and clarity.


1.3. John Pollock: Tail vein injection is a hands-on manipulation that benefits from visual demonstration and that can be enhanced by observing the clearance of the injected agent from the injection site [1].

1.3.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.4. John Pollock: Demonstrating the procedure with Muzamil Saleem will be Brooke Deal, a PhD student from my laboratory [1][2]. 

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
1.4.2. 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)

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





Section - Protocol
Videographer: The IACUC at the Authors institution require that you do not access another animal facility for 48 hours prior to this shoot.
2. Near-Infrared (NIRF)-Containing Agent Tail Vein Injection
2.1. Before injecting the animalPrior to tail vein injection, position an anesthetized animal, 250-300-gram, adult, male, Sprague Dawley rat laterally in a preclinical near-infrared fluorescence imager [1-TXT] with the injection site on the lateral tail exposed to establish a fluorescence baseline. within the tail [2].
2.1.1. WIDE: Talent placing rat into imager TEXT: Anesthesia: 5% -> 1.5-3% isoflurane 
2.1.2. CU: Shot of exposed tail
2.2. After the image has been acquired, transfer the animal to the surgical bench in the prone position [1] and dilate the tail vasculature by submerging it in warm water [2]. 
2.2.1. MED: Talent placing rat onto bench Videographer: More Talent than rat in shot
2.2.2. CU: Tail being dipped into water
2.3. After at least approximately 1 minute, orient the tail so the lateral side is in view. The lateral tail vein should appear dark in color [1]. Sterilize the length of the vein with alcohol pads [2].turned 30 degrees to expose a dilated, dark-colored, lateral tail vein [1] and sterilize the entire tail with alcohol pads two times [2].
2.3.1. CU: Tail being oriented, vein being located
2.3.2. CU: Tail being wiped

2.4. After application of the second pad, position the tail at a 180-degree anglePosition the tail laterally [1] and insert a 25-27-gauge needle, bevel-side up and parallel to the lifted tail, into the selected lateral tail vein, starting at the distal coccygeal vertebrae region of the tail [2] and moving more proximal if proper needle placement fails as necessary [3].

2.4.1. CU: Tail being lifted 180 degrees
2.4.2. CU: Needle approaching tail parallel to tail before being inserted into vein near tail tip
2.4.3. CU: Needle being inserted into veil closer to beginning of tail/mouse hind

2.5. In a successful needle insertion, blood flashback should be observed in the rim of the needle [1].

2.5.1. ECU: Shot of blood flashback

2.6. If no flashback is apparent, slowly move the needle tip without removing it from the tail to find vein insertion [1]. 

2.6.1. ECU: Shot of needle rim w/o no flashback, then tip being moved

2.7. When the needle has been properly placed, insert a syringe with the injectable material of interest into the rim of the needle [1] and depress the plunger to deliver the contents of the syringe to the animalinto the vein [2-TXT].

2.7.1. CU: Syringe being attached
2.7.2. CU: Plunger being depressed/materials being delivered TEXT: Injection will advance smoothly through properly-placed needle

2.8. Alternatively, insert a catheter into the veina catheter with a blood-flow indicator can be used, bevel side up, with the tail positioned at a 180-degree angle. A prompt flashback in the entire length of the needle and theindicator segment of the catheter will be observed with afollowing correct placement [2].

2.8.1. LAB MEDIA: catheter injection.mp4: 00:08-00:20

2.9. Slight back pressure can then be used to pull blood into the syringe to confirm proper placement in the vessel before injecting. Again, no resistance will be felt [1].

2.9.1. LAB MEDIA: catheter injection.mp4: 00:38/40-00:50

2.10. Once all of the material has been delivered, remove the needle [1] and apply pressure with sterile gauze for at least 1 minute to ensure clotting [2].

2.10.1. CU: Needle being removed
2.10.2. CU: Gauze/pressure being applied

2.11. Then mMark the spot site of injection with a pen to ensure that the injection site will be visible on the white light channel of the acquired image [1].

2.11.1. CU: Injection site being marked 

2.12. If the needle tip moves during the syringe insertion, remove the needle [1] and retry the needle insert at a more proximal location on the ipsilateral tail vein with a new needle [2]. 	Comment by Muzamil Saleem: This was filmed, however we don’t think it is necessary to include. 

2.12.1. CU: Needle moving during syringe insertion and/or needle being removed
2.12.2. MED: Talent opening new needle

2.13. To assess the post-injection fluorescent signal at the site of injection, return the animal to the near-infrared imaging stage [1] and orient the animal on its lateral side to expose the injection site on the lateral tail for imaging as demonstrated [2].

2.13.1. MED: Talent placing rat into image
2.13.2. CU: Tail being oriented



Section – Results
3. Results: Representative NIRF-Based Nanoemulsion Tail Vein Imaging 

3.1. To analyze the baseline and post-injection injection site fluorescence, [1] regions of interest can be drawn in the near infrared imager software on the tail near the injection site before [2] and around the area of fluorescence after the tail vein injection [3].

3.1.1. LAB MEDIA: Figures 1CDEF
3.1.2. LAB MEDIA: Figures 1CDEF: JoVE Video Editor: please emphasize pre-injection images and add circles or similar around areas indicated by white arrows in original Figures 1C and 1E
3.1.3. LAB MEDIA: Figures 1CDEF: JoVE Video Editor: please emphasize post-injection images and add circles or similar around areas indicated by white arrows in original Figures 1D and 1F

3.2. Successfully-delivered injections will demonstrate nearly equally-low levels of fluorescent signal before and after the injection [1].

3.2.1. LAB MEDIA: Figure 1G: JoVE Video Editor: please emphasize good injection data bars

3.3. Images in which the fluorescence is visible throughout the length of the tail are not acceptable and should be removed from the analysis [1].

3.3.1. LAB MEDIA: Figure 2: JoVE Video Editor: no animation OR please emphasize green signal in each image



Section - Conclusion
4. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
4.1. Muzamil Saleem: Any behavioral, surgical, or ex-vivo molecular techniques can be performed as normal following this procedure [1].
4.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
4.2. John Pollock: This technique gives researchers both a quality-control check for tail vein injection and an improved accuracy in tracing the biodistribution of the injected agent [1]. This technique provides quality-control for tail vein injection; revealing the fast clearance by venous blood flow of the properly injected agent or pooling at the site of injection if the vein is missed.
4.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
4.3. Lu Liu: The reagents used in this method are not hazardous, however the appropriate precautions should be taken if the fluorescence-based agent is incorporated with a hazardous material [1].
4.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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