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A. Microscopy: Does your protocol involve video microscopy? Y, OLYMPUS SZ61TR
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.1., 2.3.-2.5., 2.7., 2.8.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success?
2.5. length of a cannula and Insertion from the esophagus side into the nasal cavity

E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Toyofumi Suzuki: This method can help answer key questions in the pharmaceutical sciences fields about intranasal administration and the pharmacokinetics and pharmacology of drugs of interest.

1.2. Toyofumi Suzuki: The main advantage of this technique is that it can be used for the quantitative evaluation of nose-to-brain delivery drug candidates under inhalation anesthesia with minimal stress to the animals.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Takanori Kanazawa: The implications of this technique extend toward the therapy of central nervous system diseases, as it contributes to the development of drug delivery technology via the nose-to-brain route.  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Toyofumi Suzuki: Demonstrating the procedure will be Mitsuyoshi Fukuda, a Ph.D. student from my laboratory.  
1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
D. 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) or equivalent body at Nihon University, Tokyo, Japan.
Protocol: (read by voice talent at JoVE)
2. Intranasal Drug Administration
Author note: However, we would like to inform you as indicated #2.2-2.6 that we treat procedure of esophagus after the procedure of trachea.

Please pay attention that the procedure is NOT simultaneous.

It may seem like repetition, but it is an important point in this paper.
2.1. For intranasal delivery via micropipette, in an isolated radioisotope facility [1-WIDE], tape an anesthetized mouse to a corkboard in the supine position [2-CU-TXT] and administer 25 microliters of carbon-14 inulin solution in 1-2-microliter doses alternatively into the left and right nostrils of the animal [3-ECU-TXT].

2.1.1. Talent in approaching isolated radioisotope facility door, with isolated radioisotope facility advisories visible in frame

2.1.2. Talent taping limb(s) (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: 4 -> 2% isoflurane)

2.1.3. Drops being added to nostrils (TEXT: See text for all reagent/solution preparation details)
2.2. For reverse cannulation delivery from the airway side through the esophagus, place the anesthetized mouse under a dissecting microscope [1-MED] and make a 1.5-cm skin incision over the throat [2-SCOPE].
2.2.1. Talent placing mouse under microscope (Videographer: More Talent than mouse in shot)
2.2.2. Incision being made
2.3. Use forceps to expand the incision until the trachea is exposed [1-SCOPE] and make a 1-mm incision in the exposed trachea [2-SCOPE].
2.3.1. Skin being expanded/trachea being exposed
2.3.2. Incision being made
2.4. Insert a cannula 1.2 cm until pre-marked position into the incision [1-SCOPE-TXT] and attach the opposite end of the cannula to the inside of an inhalation mask [2-CU].

2.4.1. Cannula being inserted (TEXT: internal diameter: 0.58 mm; exterior diameter: 0.965 mm) 
2.4.2. Cannula being placed inside of inhalation mask
2.5. After this, use forceps to expose the esophagus from under the trachea.

2.5.1. Added shot and VO: Skin being expanded/esophagus being exposed

2.5.2. Added shot and VO: Incision being made

2.6. Use the scissors to make a 1-mm incision in the esophagus [1-SCOPE] and insert a second cannula 1.4 cm up to the pre-marked position toward the posterior end of the nasal cavity [2-SCOPE-TXT].

2.6.1. Incision being made

2.6.2. Cannula being inserted (internal diameter: 0.28 mm; exterior diameter: 0.61 mm)
2.7. Takanori Kanazawa: “It is important to insert the cannula to an appropriate length according to the weight of the experimental animal and to adjust the length of the cannula in advance.” [1-MED-interview style]
2.7.1. Takanori Kanazawa, speaking the above interview style (looking just off-camera)
2.8. Ligate the esophageal cannula [1-SCOPE] and attach a 27-gauge needle to a 1-mL syringe filled with an administration solution connected to a programmable micro-syringe pump [2-CU].
2.8.1. Suture being placed

2.8.2. Needle being attached, with micro-syringe pump visible in frame if possible 
2.9. Then deliver 25 microliters of carbon-14 inulin at a constant 5 microliter/min rate until the entire volume of solution has been administered [1-CU].

2.9.1. Inulin being delivered

2.10. Naoto Suzuki: “A slow but constant infusion rate is important for the retention of as much drug solution as possible within the nasal cavity.” [1-MED-interview style]
2.10.1. Naoto Suzuki, speaking the above interview style (looking just off-camera)
3. Radio-Labeled Water-Soluble Macromolecules ([14C]-inulin) Quantification
3.1. To quantify the amount of carbon-14 inulin that crossed the blood brain barrier, thirty minutes after the inulin administration [1-WIDE-TXT], use scissors to carefully open the cranium of each experimentally-treated animal from the medulla oblongata side [2-CU] and use a micro-spatula to carefully scoop out the brains [3-ECU].
3.1.1. Talent opening cranium (TEXT: Euthanasia: Decapitation)

3.1.2. Skull being opened

3.1.3. Brain being scooped

3.2. Place each brain on a piece of saline-moistened filter paper in a Petri dish on ice as it is harvested [1-CU] and use a saline-soaked cotton swab to clean any blood from the surface of each brain [2-ECU].

3.2.1. Brain being placed onto filter paper, with saline container visible in frame as possible

3.2.2. Brain being swabbed

3.3. Next, quickly but carefully dissect the brains into olfactory bulb, cerebrum, and medulla oblongata plus pons sections [1-CU] and place the brain samples in tissue solubilizer for 1 hour at 50 °C [2-MED] followed by the addition of 10 microliters of liquid scintillation cocktail [3-CU].
3.3.1. Brain being dissected (Video Editor: please identify olfactory bulb, cerebrum, and medulla oblongata when mentioned if possible)
3.3.2. Talent adding tissue to tissue solubilizer, with tissue solubilizer container visible in frame as possible

3.3.3. Liquid scintillation cocktail being added to samples, with liquid scintillation cocktail container label visible in frame

3.4. To determine the radioactivity of the applied solution, transfer a 25-microliter aliquot of the administration solution dissolved in the scintillation cocktail to a scintillation vial [1-MED] and measure the disintegrations per minute of the carbon-14 radioactivity within the brain sample and the applied solution in a liquid scintillation counter [2-MED-TXT].
3.4.1. Talent adding solution into vial

3.4.2. Talent loading vial onto counter (TEXT: Use counter equipped w/ appropriate crossover correction for 3H and 14C)
4. Results: Comparison of Brain [14C]-Inulin Levels After Two Different Methods of Intranasal Administration
4.1. Under inhalation anesthesia, no experimental interindividual variation is observed among intranasally-drug delivered animals [1-LM]. 
4.1.1. Figure 3wo_asterisks.pptx slide 1: Video Editor: please emphasize grey data bars

4.2. When the esophageal reverse cannula nasal cavity administration method is used, significantly higher levels of carbon-14 inulin are observed in the olfactory bulb [1-LM], cerebrum [2-LM], and medulla oblongata, than via micropipette delivery [3-LM]. 
4.2.1. Figure 3wo_asterisks.pptx slide 1: Video Editor: please emphasize add asterisks and bracket as to left graph as in original Figure 3

4.2.2. Figure 3wo_asterisks.pptx slide 1: Video Editor: please emphasize add asterisks and bracket as to middle graph as in original Figure 3

4.2.3. Figure 3wo_asterisks.pptx slide 1: Video Editor: please emphasize add asterisks and bracket as to right graph as in original Figure 3

4.3. Moreover, higher carbon 14-inulin is detected in the olfactory bulb [1-LM] and the medulla oblongata [2-LM], both of which are prominently involved in the nose-to-brain pathway, than in the cerebrum [3-LM].
4.3.1. Figure 3wo_asterisks.pptx: Video Editor: please emphasize black data bar in left graph

4.3.2. Figure 3wo_asterisks.pptx: Video Editor: please emphasize black data bar in middle graph
4.3.3. Figure 3wo_asterisks.pptx: Video Editor: please emphasize black data bar in right graph
5. Conclusion (said by authors on camera):
5.1. Toyofumi Suzuki: After its development, this technique paved the way for researchers in the field of nose-to-brain delivery to explore the bioactivity of large molecule therapeutic agents in the central nervous system.  
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, PowerPoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi. The higher resolution, the better. Likewise, any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files. 
Figure 3wo_asterisks.pptx
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.  

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples. 
All tubes/flasks should be pre-labeled neatly before we arrive. 
Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions in the email accompanying the finalized script.
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