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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__ ? No, but we use endoscopy, pictures and videos can be downloaded.___  
Can you record movies/images using your own microscope camera? (Y/N)__ Yes, pictures and videos can be downloaded. Alternatively, your camera can shoot the instrument screen but the video quality can be poor.  You will need to scan macrodetails for shooting_  
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: ____Not applicable______
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__Yes______ 
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.) 
2.2
2.3
2.6
4.3
4.4
5.4

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.) Endoscopic Implantation  - submucosal pocketing step 4.3 and step 4.4.

E.  Will the filming need to take place in multiple locations? (Y/N) __Yes_____ If yes, how far apart are the locations?
We will move the equipment needed for filming from Ceske Velencie to Prague. The filming will still have to be performed in two locations but there will be no more than 50 km apart from each other.

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 protocol, which combines electronics design and endoscopic procedure, is to explore a novel way to treat gastrointestinal neuromuscular diseases, such as gastroparesis.


B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jan Hajer: This method can help answer key questions about neuromuscular stimulation in the gastrointestinal tract [1-MED]. 
1.1.1. Interview style
1.2. Jan Hajer: The main advantage of this technique is that it offers a significantly less invasive approach [1-MED].   
1.2.1. Interview style

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Marek Novak: Generally, individuals new to this method will struggle because the implantable device development is a discipline which requires experience in hardware and software design [1-MED].
1.3.1. Interview style
1.4. Jan Hajer: Visual demonstration of this method is critical as the endoscopic submucosal implantation is an experimental procedure, currently not used in daily practice [1-MED].
1.4.1. 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 Institute of Animal Physiology and Genetics, Academy of Science Czech Republic (Biomedical Center PIGMOD), Libechov, Czech Republic).  All experiments are done in compliance with Czech law 246/1992 Sb "On the protection of animals against maltreatment, as amended".




Protocol: (read by voice talent at JoVE)
2. Implantable Device Design
2.1. To begin this procedure, place the PCBs on a flat surface [1-MED-over the shoulder-TXT]. Use a solder paste dispenser with a 0.6 mm needle and 60 psi pressure to manually dispense less than 15 μL of the soldering paste onto every metallic pad on the PCB [2-MED-over the shoulder]. Begin with the top side of the PCB [3-CU]. 
2.1.1. *Film as written. Text: PCB: printed circuit board
2.1.2. Talent dispenses less than 15 μL of the soldering paste onto every metallic pad on the PCB
2.1.3. CU the PCB as soldering paste is dispensed at the top 
2.2. With a pair of antistatic tweezers, place all components on the top layer of the PCB [1-CU]. Assign the component positions and components to their numbers [2-CU-TXT]. 
2.2.1. Show that all components are placed on the top layer of the PCB
2.2.2. CU the PCB as the component positions and components are assigned to their numbers. Text: See the accompanying manuscript for details
2.3. After that, use a PCB hot air gun station at 260 °C to solder all components [1-MED-over the shoulder]. Wait until all the solder paste melts [2-CU], put away the hot air gun and allow the board to cool to room temperature [3-MED].
2.3.1. Talent soldering the components
2.3.2. Show the solder paste melting
2.3.3. Talent puts away the hot air gun and places the board aside for cooling down
2.4. Connect the PCB to all other electrical components except for the battery [1-MED-over the shoulder]. Solder the wireless charging/communication coil to pads 2 and 3 [2-CU-TXT]. Then, connect the antenna to pad 1, and the PCB electrodes to pads number 4 and 5 [3-MED-over the shoulder-TXT]. 
2.4.1. *Film as written Video editor: All shots in 2.4 were done in one shot. 
2.4.2. Show that the wireless charging/communication coil is soldered to pads 2 and 3. Text: See Figure 8 in the accompanying manuscript
2.4.3. *Film as written. Text: See Figure 5 in the accompanying manuscript
2.5. Following that, solder the CG-320 battery to pads 6 and 7 [1-MED-over the shoulder-TXT]. The negative terminal of the battery must be soldered onto pad 7 [2-CU]. Be careful while performing the next steps. The device is now powered and is sensitive to short circuits and contact with metallic objects [3-CU].
2.5.1. *Film as written. Text: See Figure 5 in the accompanying manuscript
2.5.2. CU the battery to show that its negative terminal is soldered onto pad 7
2.5.3. CU the device to show its connection to battery
2.8 To test the functionality of the wireless charging circuitry, place the wireless charger/transmitter in close proximity of the device [1-MED]. Use a multimeter to measure the voltage of the battery. If the battery voltage is slowly rising, the charging function is working [2-CU].
2.8.1 *Film as written
2.8.2 CU the multimeter to show that the battery voltage is slowly rising
2.6. Next, shrink the tubing with a hot air gun heated to 150 °C and then allow it to cool [1-MED-over the shoulder]. After that, apply epoxy glue to the left end to seal one side of the tubing [2-CU]. Then, glue the electrode to the back of the PCB with tubing [3-CU]. Subsequently, seal the other end of the tubing [4-CU]. 
2.6.1. Talent shrinks the tubing with a hot air gun
2.6.2. *Film as written
2.6.3. *Film as written
2.6.4. *Film as written
2.7. Now, test the stimulation function of the implant using an oscilloscope by connecting two measurement electrodes of the oscilloscope to the tin metal plated contact pads of the electrode on the implantable device [1-MED-over the shoulder]. Shown here is the correct stimulation pattern [2-CU]. 
2.7.1. Talent connects two measurement electrodes of the oscilloscope to the tin metal plated contact pads of the electrode on the implantable device
2.7.2. CU the oscilloscope screen as talent’s finger pointing at the stimulation pattern
2.8. To test the functionality of the wireless charging circuitry, place the wireless charger/transmitter in close proximity of the device [1-MED]. Use a multimeter to measure the voltage of the battery. If the battery voltage is slowly rising, the charging function is working [2-CU]. [This step was put before step 2.6]
2.8.1. *Film as written
2.8.2. CU the multimeter to show that the battery voltage is slowly rising

3. Wireless Charger/Transmitter Design 
3.1. In this step, place the PCBs on a flat surface [1-MED]. Use a solder paste dispenser with 0.6 mm needle and 60 psi pressure to manually dispense less than 50 μL of the soldering paste onto every metallic pad on the PCB [2-CU]. 
3.1.1. *Film as written
3.1.2. CU the PCB as solder paste is being dispensed onto the metallic pads
3.2. With a pair of antistatic tweezers, place all components on the top layer of the PCB [1-CU]. Assign the component position and the components to their numbers [2-CU-TXT].
3.2.1. *Film as written
3.2.2. Show that the component position and the components are assigned to their numbers. Text: See the accompanying manuscript for details
3.3. Use a PCB hot air gun station preset to 260 °C to solder all components [1-MED]. Wait until all the solder paste melts [2-CU], put away the hot air gun and allow the board to cool to room temperature [3-MED].
3.3.1. Talent soldering the components
3.3.2. CU the melting solder paste
3.3.3. Talent puts away the hot air gun and places the board aside for cooling
3.4. Next, the 12 V power supply is connected to the wall [1-MED-over the shoulder-TXT] and the USB connector is inserted to the PC [2-MED-over the shoulder-TXT]. 
3.4.1. *Film as written. Video editor: The authors state that this step was modified but do not specify how it was modified. 
3.4.2. *Film as written
3.5. After that, open the PuTTY software [1-MED-over the shoulder]. Select Serial as the connection type. Then, enter COMx as a Serial line, where x is the number of the COM port of the device. If no other COM port device was installed, this number will be 1 [2-SCREEN].
3.5.1. Talent opens the PuTTY software on the computer screen
3.5.2. *To be submitted by authors. Show that Serial is selected and COMx is entered as a Serial line
3.6. Enter 38400 as Speed. Click Open. The charger/transmitter device is now ready to be used [1-SCREEN].
3.6.1. *To be submitted by authors. Show that 38400 is entered as Speed, and Open is clicked

4. Endoscopic Implantation
4.1. In order to perform the implantation and visualization, insert an animal model dedicated endoscope with a mesh or snare into the stomach [1-MED-over the shoulder]. Afterward, extract the endoscope, equip it with a dissection cap, and then re-insert it to the stomach [2-MED-over the shoulder]. 
4.1.1. *Film as written
4.1.2. *Film as written
4.2. In order to implant the device to submucosa, apply saline solution mixed with methylene blue into the submucosal layer using an injection therapy needle catheter [1-MED-over the shoulder]. Make a horizontal incision to create an opening in the submucosa using an electrosurgical knife with a knob-shaped tip [2-CU]. 
4.2.1. Talent uses an injection therapy needle catheter to apply saline solution mixed with methylene blue into the submucosal layer
4.2.2. Show that a horizontal incision is made to create an opening in the submucosa using an electrosurgical knife
4.3. Insert an affixed cap into the newly created space, and with the use of an electrosurgical knife, continue disrupting, dilating and dissecting the submucosal layer to create a large-enough pocket to insert the stimulation device [1-SCREEN]. 
4.3.1. *To be submitted by authors. Finish disrupting and dilating the pocket and check if the pocket is large enough for the stimulation device.
4.4. Grasp the device which is lying freely inside the stomach with correctly oriented electrodes with a grasper and navigate it into the submucosal pocket [1-SCREEN]. 
4.4.1. *To be submitted by authors. Show the procedure described
4.5. After that, use two haemostatic clips to secure the device in place inside of the submucosal pocket. Then, pull out the endoscope, put the OVESCO clip on the endoscope and re-insert it into the stomach. Orientate the endoscope towards the pocket, grasp both sides of the pocket and apply the OVESCO. After that, check the correct placement of the OVESCO. [1-MED-over the shoulder]. 
4.5.1. *Film as written Video editor: The authors stated that this step was modified but didn’t specify how it was modified. 
5. Experiment - After Implantation 
5.1. After successful implantation, place the charger/transmitter coil in proximity of the implanted device [1-MED-over the shoulder]. Then, plug in the RTL2832 dongle in the PC [2-MED]. Run the HDSDR software and set the center frequency to 432 MHz [3-MED-over the shoulder].
5.1.1. *Film as written
5.1.2. *Film as written
5.1.3. Talent runs the HDSDR software and sets the center frequency to 432 MHz on the computer screen
5.2. Open the HDSDR software and PuTTY software. In the HDSDR software, click “Options”, then “Select Input” and “ExtIO” [1-SCREEN]. 
5.2.1. *To be submitted by authors. Show the procedures described
5.3. Subsequently, select Bandwidth to 960000 and the LO frequency to 431.95 MHz. Then, select the Tune frequency to 432.00 MHz [1-SCREEN].
5.3.1. *To be submitted by authors. Show the procedures described
5.4. Transmit a Manchester coded sequence from the charger/transmitter by pressing the R key in the PuTTY terminal and receive the OOK modulated reply from the implant shown in the main HDSDR window [1-MED-over the shoulder].
5.4.1. Talent presses the R key in the PuTTY terminal and receives the OOK modulated reply from the implant shown in the main HDSDR window

6. Results: Design of the implantable device 
6.1. Shown here is the top copper layer of the PCB [1-LM]. The component names are indicated on the top layer [2-LM]. And here is the bottom copper layer of the PCB [3-LM]. The component names are on the bottom layer [4-LM]. And this figure shows the composite picture of all PCB layers [5-LM].
6.1.1. 57268fig3v2.jpg: Show figure a
6.1.2. 57268fig3v2.jpg: Show figure b
6.1.3. 57268fig3v2.jpg: Show figure c
6.1.4. 57268fig3v2.jpg: Show figure d
6.1.5. 57268fig3v2.jpg: Show figure e

	
7. Conclusion (said by authors on camera)
7.1. Marek Novak: Once mastered, this technique can be done in 4 hours for the implantable device manufacturing, and 1 hour for device implantation and testing if it is performed properly [1-MED].
7.1.1. Interview style
7.2. Marek Novak: While attempting this procedure, it’s important to remember to verify all functions of the implantable device prior to implantation [1-MED].
7.2.1. Interview style
7.3. Jan Hajer: Following this procedure, other methods like further development of algorithm and data processing can be performed in order to answer additional questions like the efficiency of the method [1-MED].
7.3.1. Interview style
7.4. Jan Hajer: After its development, this technique paved the way for researchers in the field of gastroenterology to explore third space in gastrointestinal tract [1-MED].
7.4.1. Interview style
7.5. Jan Hajer: After watching this video, you should have a good understanding of how to perform an endoscopic implantation of autonomous gastric microneurostimulator in submucosa [1-MED].
7.5.1. Interview style
7.6. Marek Novak: Don't forget that working with soldering paste and electronics manufacturing including working with hot air gun can be hazardous and precautions such as gloves and safety glasses should always be worn while performing this procedure [1-MED].   
7.6.1. 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.  

The media will be recorded using the screen recording software and downloaded from the endoscope.


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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