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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 
2.3., 2.4., 2.8., 2.14.-2.16., 3.1.-3.6.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 3.6., 3.7.
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. Experimental Goal (read by voice talent at JoVE):

The overall goal of the microSecure embryo vitrification method is to provide a safe, secure, simple-yet-effective, aseptic, closed vitrification procedure for human embryos. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Mitchel Schiewe: This method was developed to minimize the quality control variables in the vitrification of human embryos, thus ensuring reliable and reproducible success. 
1.2. John Whitney: The main advantage of this technique is that it strives to eliminate technical variation between biologists and laboratories.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Nancy Nugent: Our technique is so simple to perform that we find the biggest challenge for our trainees is learning how to pipet embryos without losing them.
1.4. Mitchel Schiewe: The idea behind our method was to eliminate the need for specialized devices by adapting two commonly-used, FDA-approved items - an internally labelled, ionomeric storage straw and a sterile flexipette. 
1.5. Shane Zozula: Visual demonstration of this technique is extremely helpful, as it highlights the basic tips that ensure its successful application.   
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.6. Procedures involving human tissues have been approved by the Aspire Institutional Review Board (IRB).

Protocol (read by voice talent at JoVE):
2. Straw Preparation, Cryodilution and Blastocyst Loading
2.1. Before beginning the procedure, place the sterile 0.3ml semen straw onto the teflon surface of the electrode of a basic tabletop impulse sealer just in front of the plug to create an internal seal [1-WIDE][2-CU].
2.1.1. Few seconds Talent placing straw onto electrode
2.1.2. Straw being placed onto electrode
2.2. Depress the handle to activate the heat [1-MED], releasing the handle when the red light is   off and beep is heard. Then push the cotton-plug forward against the inner seal before completing the set-up [2-WIDE]. 
2.2.1. Talent pressing handle
2.2.2. Talent releasing handle, with red light visible in frame
2.3. For cryodilution and blastocyst loading of the samples, remove the patient culture dish from the incubator [1-MED-TXT] and confirm all specimen identifications with a secondary source [2-MED-TXT].
2.3.1. Talent removing dish from incubator (TEXT: See text for embryo selection details)
2.3.2. Talent showing specimen to secondary Researcher (TEXT: See text for blastocyst development identification details)
2.4. Under a stereomicroscope [1-MED], use a vitrification flexipette, referred to as a VIT (Pronounce: Vit) tip, to move the blastocysts into individual holding droplets in the top row of a corresponding cryo dish [1-SCREEN-TXT].
2.4.1. Talent placing dish under microscope
2.4.2. Few seconds blastocyst being moved into droplet (TEXT: See text for VTF/cryo dish preparation details)
2.5. Next, pre-fill the flexipette with 3 microliters of V1 solution [1-SCREEN-TXT] and dispense half of the contents onto the first embryo [2-SCREEN].
2.5.1. *To be provided by Authors: Few seconds flexipipette being filled with V1, with V1 container label visible in frame (TEXT: See text for all medium/reagent preparation details)
2.5.2. *To be provided by Authors: Few seconds solution being dispense onto embryo
2.6. Aspirate the embryo [1-SCREEN] and transfer it to the first V1 wash droplet [2-SCREEN].
2.6.1. *To be provided by Authors: Few seconds embryo being aspirated 
2.6.2. *To be provided by Authors: Embryo being transferred into droplet
2.7. Then pipet the embryo 2-3 times around the perimeter of the droplet [1-SCREEN] and clear the residual pipette contents outside of the droplet onto the dish surface [2-SCREEN].
2.7.1. *To be provided by Authors: Few seconds embryo being pipetted around perimeter of droplet
2.7.2. *To be provided by Authors: Few seconds content being cleared outside of droplet
2.8. Fill the VIT tip with the next V1 wash drop [1-MED] and repeat the embryo aspiration two more times [2-MED].
2.8.1.  Few seconds Talent filling VIT tip with wash drop, with V1 solution container visible in frame if possible
2.8.2. Talent at microscope, washing embryo
2.9. Then move the blastocyst to an individual V1 holding drop [1-SCREEN] and pre-load the VIT tip with next V2 solution [2-CU] before pipetting the additional embryos with a new VIT Tip [3-SCREEN-TXT].
2.9.1. *To be provided by Authors: Blastocyst being moved into holding drop
2.9.2. *To be provided by Authors: Few seconds V2 droplet being loaded
2.9.3. *To be provided by Authors: Embryo being aspirated (TEXT: Wash ≤5 separate blastocysts evenly w/ 5 min interval)
2.10. After washing all of the blastocysts in the V2 and V3 droplets as just demonstrated [1-MED], clear the residual solution and bubbles from the VIT tip outside of the V3 holding droplet [2-SCREEN] and completely fill the tip with clean V3 solution from around the first embryo [3-SCREEN]. 
2.10.1. Few seconds Talent at microscope, washing blastocysts
2.10.2. *To be provided by Authors: Tip being cleared
2.10.3. *To be provided by Authors: Tip being filled with V3 solution
2.11. Expel approximately 1 microliter of the volume [1-SCREEN] and aspirate the blastocyst and the remaining V3 solution completely into the VIT tip [2-SCREEN].
2.11.1. *To be provided by Authors: Microliter being expelled
2.11.2. *To be provided by Authors: Few seconds blastocyst being aspirated
2.12. Now remove the tip from the pipette [1-MED] and use a sterile gauze pad to dry the residual V3 solution from the outer surface of the VIT tip [2-CU-TXT].
2.12.1. Talent removing tip
2.12.2. Few seconds tip being dried (TEXT: Dry tip is critical for inner straw adherence prevention)
2.13. “Drying the outer surface of the tip is critical and does not incur any risk of accidental embryo loss.” [1-MED-over the shoulder]
2.13.1. Mitchel Schiewe, speaking the above interview style (looking just off-camera)
2.14. Then insert the tip end-first into the open end of the pre-sealed straw [1-CU] and invert the straw label end down [2-CU-TXT].
2.14.1. Few seconds tip being inserted tip being inserted into straw
2.14.2. Straw being inverted (TEXT: See text for straw labeling details)
2.15. Observe the tip at the inner plug [1-CU]; leave a 1 cm air space on the open end and then safely weld seal it closed [2-MED].
2.15.1. Shot of tip at inner plug
2.15.2. Few seconds Talent sealing straw (TEXT: Repeat for each embryo/straw)
2.16. When all of the straws have been sealed, plunge them directly into liquid nitrogen in a stainless steel Dewar flask [1-MED] and store the straws in the open goblet attached to the patient’s cane [2-MED].
2.16.1. [bookmark: _GoBack]Few seconds Talent snap freezing straw(s)
2.16.2. Talent placing straw(s) into open goblet  
3. Cryo-solution Elution/Dilution
3.1. For cryo-solution elution and dilution, place the corresponding 6 well dilution dish to the center of a stereomicroscope stage [2-MED] and a 60 mm petri dish containing a 37 °C sucrose warming bath to one side of the microscope [1-MED].
3.1.1. MOVED BELOW
3.1.2. Talent placing dish onto microscope stage
3.1.3. Talent placing dish next to microscope
3.2. Next, isolate the straw to be warmed [1-WIDE] and hold the upper straw seal above the liquid level to confirm the identity of the sample [2.1-MED]. Use Mayo scissors to secure the straw below the internal plug, to keep the VIT tip submerged in the liquid nitrogen [2-CU].
            3.1.1 Few seconds Talent isolating straw
3.2.1. Talent holding seal above liquid/confirming identity of sample
3.2.2. Straw being secured below internal plug, with tip still in LN2
3.3. Firmly tap the scissors against the Dewar flask several times to dislodge the tip from the inner straw sidewall as a quality control precaution [1-MED] and lift the straw into the ambient air in a horizontal orientation next to or below the stereoscope surface [2-CU].
3.3.1. Few seconds Talent tapping scissors against flask
3.3.2. Few seconds straw being lifted horizontally near stereoscope surface
3.4. Grasping the non-labeled end of the straw [1-CU], and cut the straw at the inner plug [2-CU].
3.4.1. Non-labeled end being grasped (Videographer: Combine 3.5.1. and 3.5.2. as appropriate)
3.4.2. Straw being cut (Videographer: Combine 3.5.1. and 3.5.2. as appropriate) 
3.5. Then lift the straw above the warming bath dish [1-MED] and pour the VIT tip into the bath at a 60° angle until the tip is completely extruded [2-CU-TXT]. The base of the flexipette should rest above the dish sidewall [3-CU-TXT].
3.5.1. Talent lifting straw above bath dish
3.5.2. Tip being poured into dish (TEXT: Warming rate approximately 6000 °C/min) 
3.5.3. Shot of base of tip resting above sidewall (TEXT: Gently tap straw/assist extrusion w/ scissors/fine forceps as necessary)
3.6. After 5-10 seconds, transfer the pipette base into a MicroCap pipetting device [1-MED]. 
3.6.1. Few seconds pipette base being transferred into pipetting device
3.7. Start a 5 minute timer [1-MED].  While viewing the microscope, use an index finger to cover the bulb hole [2-SCREEN] and gently squeeze the bulb to release the vitrified blastocyst from the VIT tip into the T1 wash [3-SCREEN].
     3.9.1. Time being started, was below moved from 3.9.1 below
3.7.1. *To be provided by Authors: Bulb hole being covered
3.7.2. *To be provided by Authors: Bulb being squeezed to release blastocyst
3.8. After confirming the release of the blastocyst [1-SCREEN], clear the residual V3 solution and bubbles by positive pressure [2-SCREEN], evacuating the contents into the center of an unused discard well [3-SCREEN].
3.8.1. *To be provided by Authors: Shot of blastocyst in droplet
3.8.2. *To be provided by Authors: Few seconds V3 solution/bubbles being removed
3.8.3. *To be provided by Authors: Few seconds contents being discarded
3.8.4. same as 3.9.2, if 3.9.1 is moved to 3.7.1a then no is no difference between 3.8.4 or 3.9. Authors indicate they added a shot here, but I’m not sure what of…
3.9. Transfer the VIT tip onto a Stripper pipette [2-MED], moving the embryo into the second T1 droplet under oil for the remaining 4 minutes [3-SCREEN-TXT].
3.9.1. Talent starting timer  MCS:  MOVE TO 3.7.1a Moved above, see 3.7
3.9.2. Talent adding tip onto pipettor (use video edit 3.8.4)
3.9.3. *To be provided by Authors: Few seconds embryo being moved into second droplet (TEXT: Warm 2nd blastocyst as appropriate)
3.10. During the incubation, pre-fill the flexipette with the next solution [1-MED]. Then dilute the blastocyst in the T2, 3, and 4 droplets at 3 minute intervals [2-SCREEN-TXT].
3.10.1. Few seconds Talent filling flexipipette
3.10.2. *To be provided by Authors: Few seconds blastocyst being moved into T2 droplet (Video Editor: if possible/appropriate, please label T2, T3 and T4 droplets when 2, 3, and 4 are mentioned) (TEXT: Laser ablate zona pellucida in T4 as appropriate)
3.11. Finally, equilibrate the blastocysts in the T5 droplet for 5 minutes on a 37 °C surface before returning them to the incubator [1-MED].
3.11.1. Talent placing dish onto 37 °C surface
4. Results: Comparative Pregnancy Outcomes

4.1. The modified Gardner blastocyst grading system considers full blastocysts as having less than 10% herniation of the trophoectoderm cells [1-LM], while blastocysts with up to 50% herniation are classified as “expanded” [2-LM]. 

4.1.1. Fig2 .mSVTF_JoVE.pdf: please highlight/indicate left image OR outline smaller cell pulling away from larger cell
4.1.2. Fig2 .mSVTF_JoVE.pdf: please highlight/indicate middle image OR outline slightly smaller cell pulling away from slightly larger cell

4.2. Blastocysts that demonstrate a greater than 50% herniation are considered to be “hatching” [1-LM].

4.2.1. Fig2 .mSVTF_JoVE.pdf: please highlight/indicate right image OR outline slightly larger cell pulling away from slightly smaller cell

4.3. Using the demonstrated cryopreservation and warming methods, high levels of live births per cycle start have been consistently achieved with [1-LM] or without preimplantation genetic testing [2-LM], although these successes are appreciably higher using preselected euploid blastocysts [3-LM].

4.3.1. Fig. 3 revised.docx: please indicate blue box and microS-VTF/PGS in figure key
4.3.2. Fig. 3 revised.docx: please indicate orange box no PGS in figure key
4.3.3. Fig. 3 revised.docx: please indicate blue data bars

4.4. Indeed, evaluating a good prognosis patient population for cryopreserved cycles alone, these frozen embryo transfer data demonstrate better success rates than the national average for both implantation [1-LM] and live birth rates by over 30% [2-LM].  

4.4.1. Table 1.mSVTF-PGS_JoVE.resvised.xlsx: please indicate 74.00% data cell
4.4.2. Table 1.mSVTF-PGS_JoVE.resvised.xlsx: please indicate 74.50% data cell

4.5. By transferring predominantly single, genetically-tested, euploid, vitrified blastocysts, some of the highest implantation rates and live birth rates in the United States, independent of age, have been attained [1-LM] compared to recent national statistics reported by the Center for Disease Control for stwo other well-respected fertility clinics [2-LM] and to data released by the Society for Assisted Reproductive Technologies [3-LM].

4.5.1. Table 2.CumulLBRs_JoVE.revised.xlsx: please highlight SCCRM-CA data row
4.5.2. Table 2.CumulLBRs_JoVE.revised.xlsx: please highlight CCRM-CO and RMA-NJ data rows
4.5.3. Table 2.CumulLBRs_JoVE.revised.xlsx: please highlight National Average data row
5. Conclusion (said by authors on camera)
5.1. Mitchel Schiewe:   MicroSecure VTF is a novel, aseptic vitrification procedure developed with technical ease, reliability, and cryo-security in mind.
5.2. Shane Zozula: This simple, non-commercial vitrification system offers a highly effective, low-cost alternative to vitrification devices.
5.3. Nancy Nugent: Since its development, the microSecure method has ensured an over 99.9% embryo recovery and over 95% complete blastocyst survival. This has enabled the transformation of our clinical practice into nearly all cryopreserved embryo transfer cycles over the past 3 years.
5.4. Mitchel Schiewe: We have effectively modified our procedure to include an inner seal in front of the cotton plug of ionomeric semen straws to still produce reliable weld seals and outstanding post-warming outcomes.   
5.5. John Whitney: There are many different device systems used in the assisted reproductive technology industry today, but no other device offers the simplicity and technical repeatability to essentially eliminate user variation and provide optimized safety like the microSecure vitrification.
5.6. Mitchel Schiewe: Due to the industry-wide unavailability of the original hydrophobic plug CBS embryo straw since 2015, we have effectively modified our procedure using ionomeric semen straws, as demonstrated, which still produce reliable weld seals and outstanding post-warming outcomes.   

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.  

Fig2 .mSVTF_JoVE.pdf
Fig. 3 revised.docx
Table 1.mSVTF-PGS_JoVE.resvised.xlsx 
Table 2.CumulLBRs_JoVE.revised.xlsx

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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