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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____Y _____  

Can you record movies/images using your own microscope camera? (Y/N)____N _____  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: Brand is Amscope. The eyepiece is a 10X lens with 30mm mounting size / outer diameter. No model number available / clearly printed on microscope.

See http://www.amscope.com/pair-of-super-widefield-10x-microscope-eyepieces-30mm.html
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________________________

3.2, 3.3, 4.1, 4.2, 4.3, 4.4, 4.5, 4.7, 4.8, 4.9
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________

4.7.
Grasp the end of the syringe tubing, and insert into the orifice using the dissecting microscope. If resistance is encountered, cut a fresh beveled end to the tubing and reattempt. 

4.8.
Once the tubing is in place within the submandibular papilla, slowly advance 3-5 mm into the duct. Then, release the tubing from the forceps.

4.9.
To improve the seal between the tubing and the submandibular papilla, dry the interface by gently blotting with gauze for 1 minute. Inspect to confirm that the position of the tubing has not shifted during drying.
E.  Will the filming need to take place in multiple locations? (Y/N) __N_____ If yes, how far apart are the locations? ___________________________________________________

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. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this procedure is to administer nanomaterials directly to the murine submandibular gland. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Catherine Ovitt: The main advantage of this technique is that it achieves direct delivery of compounds to the submandibular gland while largely bypassing the systemic circulation [1-MED].
1.1.1. Named author states the above, looking slightly off camera, interview style   
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.2. Isaac Schmale: The implications of this technique extend toward therapy of salivary gland dysfunction following radiation treatment for head and neck malignancy [1-MED].  
1.2.1. Named author states the above, looking slightly off camera, interview style
1.3. Jomy Varghese: Generally, individuals new to this method may be challenged by locating and cannulating the submandibular duct while the animal is sedated [1-MED].
1.3.1. Named author states the above, looking slightly off camera, interview style
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or the University Committee on Animal Resources (UCAR) at the University of Rochester.
Protocol: (read by voice talent at JoVE)
2. Experimental Preparation
2.1. To begin this procedure, cut 3 cm of a 32 Gauge intracranial catheter tubing with wire inset to form a beveled end, approximately 45° to the long axis [1-MED]. Confirm that the wire is at least 1 cm longer than the tubing [2-CU].
2.1.1. *Film as written

2.1.2. CU the wire and show that it is longer than the tubing by 1 cm
2.2. Jomy Varghese: Creating a beveled edge to the tubing will ease ductal cannulation. If the tubing gets bent during the procedure, a fresh beveled edge should be cut [1-MED].
2.2.1. Interview style

2.3. Next, load 50 µL of PSMA nanoparticle solution or other injection material into a Hamilton syringe [1-MED-over the shoulder-TXT]. To reduce the probability of barotrauma during injection, attach the catheter tubing to the syringe and expel dead volume [2-MED]. 
2.3.1. *Film as written. Text: PSMA: poly(styrene-alt-maleic anhydride)-b-poly(styrene)
2.3.2. Talent attaches the catheter tubing to the syringe and expels dead volume
2.4. Inspect the injection solution to ensure the nanoparticle is fully solvated to prevent ductal obstruction [1-CU]. Then, prepare atropine solution at 0.1 mg/mL [2-MED]. 
2.4.1. CU the injection solution to show that the nanoparticle is fully solvated
2.4.2. *Film as written
3.  Accessing and Visualizing Ductal Entry Point
3.1. To visualize the ductal entry point, place an anesthetized mouse in prone position on a custom stage [1-MED-over the shoulder]. Then, apply ointment to the eyes to prevent dryness during the procedure [2-CU]. 
3.1.1. *Film as written

3.1.2. CU the animal’s head as ointment is applied to the eyes
3.2. Afterward, secure the maxillary incisors over a metal beam, and use an elastic band to apply downward tension behind the mandibular incisors [1-CU]. Align the mouse beneath the dissecting microscope to visualize the base of the jaw [2-SCOPE].
3.2.1. CU the animal’s head as the maxillary incisors are secured over a metal beam and an elastic band is used to apply downward tension behind the mandibular incisors
3.2.2. Show that the mouse is aligned under the microscope
3.3. To widen the mouth, use a custom, curved steel retractor to apply tension to the buccal mucosa bilaterally [1-CU]. To visualize the submandibular papillae, grasp and gently lift the tongue from the floor of the mouth using blunt forceps [2-SCOPE]. Place a piece of cotton between the tongue and the buccal mucosa for further manipulation within the oral cavity [3-SCOPE].
3.3.1. CU the animal’s head as a retractor is used to apply tension to the buccal mucosa
3.3.2. Show that the tongue is grasped and lifted from the floor of the mouth using blunt forceps
3.3.3. Show that a piece of cotton is placed between the tongue and the buccal mucosa
4. Ductal Cannulation and Line Placement
4.1. To perform ductal cannulation and line placement, grasp the catheter tubing with the wire inset [1-MED-over the shoulder]. For optimum manual control during cannulation, align the tubing with the curvature of the forceps [2-CU]. Using the dissecting microscope, move the forceps and wire into the field of view [3-SCOPE]. 

4.1.1. Talent grasped the catheter tubing with the wire inset
4.1.2. CU the tubing as it is aligned with the curvature of the forceps
4.1.3. Show that the forceps and wire are moved into the field of view
4.2. Use the wire inset, gently apply pressure into the base of one submandibular papilla to produce a small, superficial, mucosal puncture that will facilitate later entry of the catheter tubing [1-SCOPE]. If resistance is encountered, cut fresh beveled tips on both the tubing and wire inset with sharp dissecting scissors [2-MED-over the shoulder].
4.2.1. Show that a small, superficial, mucosal puncture is generated as pressure is applied into the base of one submandibular papilla
4.2.2. Show that the catheter tubing encounters resistance, talent cuts fresh beveled tips on both the tubing and wire inset with sharp dissecting scissors

4.3. Following the entry, withdraw the stylet [1-MED-over the shoulder].  Then, use the dissecting microscope, confirm the presence of saliva at the puncture site [2-SCOPE]. 
4.3.1. Talent withdraws the stylet
4.3.2. Show the saliva at the puncture site Authors to provide photo of saliva at puncture site. 
4.4. Subsequently, retract the stylet further within the tubing. Avoid forceful or sudden movement of the stylet that may cause bleeding or compromise ductal integrity [1-CU].To ensure that injection tubing will fit into Wharton’s duct opening, insert tubing containing the stylet as a rigid guide into the previously made puncture [2-SCOPE]. 

4.4.1. CU the stylet as it is retracted within the tubing
4.4.2. Show that the tubing containing the stylet is inserted into the previously made puncture
4.5. To prevent back pressure from prolonged ductal obstruction, withdraw the tubing [1-MED-over the shoulder]. Under the microscopy, ensure that an opening can be seen in the submandibular papilla [2-SCOPE]. If visible bleeding occurs, remove the stylet and reattempt the procedures on the opposing submandibular papilla [3-MED].
4.5.1. Talent withdraws the tubing

4.5.2. Show an opening in the submandibular papilla
4.5.3. Talent uses the wire inset to gently apply pressure into the base of the opposing submandibular papillae to produce a small, superficial, mucosal puncture
4.6. Next, without moving the mouse, administer 1 mg/kg atropine solution intraperitoneally to reduce salivation during the procedure [1-CU]. Then, wait for 5-10 minutes [2-CU-TXT].

4.6.1. CU the mouse as atropine solution is injected
4.6.2. CU the mouse as it is placed back in the cage. Text: 5-10 min
4.7. Under the dissecting microscope, insert the syringe tubing into the orifice [1-SCOPE]. If resistance is encountered, cut a fresh beveled end on the tubing and reattempt it [2-MED-over the shoulder]. 
4.7.2. Talent cuts a beveled end on the tubing

4.7.1. Show that the syringe tubing is inserted into the orifice
4.7.2. Talent cuts a beveled end on the tubing

4.8. Once the tubing is in place within the submandibular papilla, slowly advance 3-5 mm into the duct [1-SCOPE]. Then, release the tubing from the forceps [2-CU].
4.8.1. Show that the tubing is slowly advanced 3-5 mm into the duct
4.8.2. CU the tubing as it is released from the forceps
4.9. To improve the seal between the tubing and the submandibular papilla, dry the interface by gently blotting with gauze for 1 minute [1-SCOPE]. Inspect to confirm that the position of the tubing has not shifted during drying [2-SCOPE].
4.9.1. Show that the interface is dried by a gauze
4.9.2. Show the position of the tubing stays the same
5. Injection 

5.1. In this procedure, inject the material at a rate of 10 µL/minute [1-MED-over the shoulder-TXT]. Ensure that the mouse remains sedated and is not showing signs of distress [2-CU]. 
5.1.1. Talent performs injection. Text: 10 µL/min
5.1.2. CU the mouse as it is being tested/manipulated to show that it remains sedated
5.2. Following the injection, maintain syringe pressure for 5 minutes to improve the retention of material within the Wharton’s duct and the submandibular gland [1-CU-TXT]. Inspect the submandibular papilla periodically to ensure that tubing does not exit the ductal orifice [2-MED-over the shoulder].
5.2.1. CU the syringe as its pressure is maintained. Text: 5 min
5.2.2. Talent checks on the submandibular papilla
5.3. Jomy Varghese: Maintaining injection pressure will enhance the effectiveness of retroductal delivery [1-MED].
5.3.1. Interview style

5.4. Use fine forceps, grasp and gently withdraw the tubing from the submandibular papilla [1-MED-over the shoulder]. Remove the retractor and cotton from the oral cavity before moving the mouse away from the stage [2-MED].
5.4.1. *Film as written

5.4.2. *Film as written

6. Results: Confirmation of Retroductal Nanoparticle Persistence 24 hours Post Injection
6.1. To verify nanoparticle delivery, In Vivo Imaging System shows the lateralization of red fluorescent signal to the treated side of the mouse 1 hour post injection [1-LM]. And this image shows that the nanoparticle signal has decreased significantly 24 hours after injection [2-LM].
6.1.1. 57521fig5large.jpg, RetrogradeJoVEResubmission.pptx (slide 5): Show the left panel with the scale bar on the right
6.1.2. 57521fig5large.jpg, RetrogradeJoVEResubmission.pptx (slide 5): Show the right panel with the scale bar on the right
6.2. To confirm nanoparticle persistence in the submandibular glands 24 hours following injection, they were sectioned and viewed by fluorescent imaging. Shown here are the uninjected control submandibular glands stained for Aquaporin 5 and Keratin 5, marking the secretory acinar and ductal cells, respectively [1-LM]. In retroductal nanoparticle injected submandibular glands, Aquaporin 5 and Keratin 5 stains show normal gland morphology and nanoparticles taken up in both acini and ducts [2-LM]. 
6.2.1. 57521fig6large.jpg, RetrogradeJoVEResubmission.pptx (slide 6): Show Figure A and B
6.2.2. 57521fig6large.jpg, RetrogradeJoVEResubmission.pptx (slide 6): Show Figure C and D
7. Conclusion (said by authors on camera)

7.1. Jomy Varghese: Once mastered, this technique can be done in 20 minutes if it is performed properly [1-MED].
7.1.1. Named author states the above, looking slightly off camera, interview style
7.2. Jomy Varghese: While attempting this procedure, it’s important to remember to avoid any extraneous movements that could dislodge the cannula or disrupt the seal made between the tubing and the submandibular papilla [1-MED].
7.2.1. Named author states the above, looking slightly off camera, interview style
7.3. M. Eva Hansen: Following this procedure, other methods like immunostaining, RNA extraction, or flow cytometry can be performed in order to evaluate gene expression or nanomaterial localization in the submandibular gland [1-MED].
7.3.1. Named author states the above, looking slightly off camera, interview style
7.4. Catherine Ovitt: After its development, this technique paved the way for salivary gland researchers to screen and test compounds for xerostomia prevention [1-MED].
7.4.1. Named author states the above, looking slightly off camera, interview style
7.5. Danielle Benoit: After watching this video, you should have a good understanding of how to administer nanomaterials directly to the murine submandibular gland via cannulation of Wharton’s duct [1-MED].
7.5.1. Named author states the above, looking slightly off camera, interview style
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_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.  

Insert your media filenames here.

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 are included in the email accompanying the finalized script.
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