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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? 
4.1., 4.2., 6.2., 7.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.3. Adjustment of the pump flow rate 
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
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. Tatjana Michel: This protocol presents a model for the hemocompatibility testing of blood-contacting devices according to International Standard Organization guidelines [1].

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

1.2. Antonia Link: The model is ideal for mimicking the physiological conditions that correspond to implants, as the low background for thrombotic events and low anticoagulant concentrations enable a broad blood parameter analysis [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. Tatjana Michel: This method is ideal for biomaterial research, since it provides a simple way to evaluate hemocompatibility. Moreover, it can be used for preclinical studies [1].
  
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4. Procedures involving human subjects have been approved by the ethnic committee at University Hospital Tuebingen.


Section - Protocol
2. Heparin-Loaded Monovette Preparation and Blood Sampling
2.1. For heparin-loading, first mix 5000 international units of undiluted heparin with 0.9% sodium chloride to obtain a 15 international units/milliliter of heparin concentration [1].
2.1.1. WIDE: Talent adding heparin to NaCl, with heparin and NaCl containers visible in frame
2.2. Next, add 900 microliters of the diluted heparin solution to three neutral monovettes [1] and three reserve monovettes per donor [2] and store the heparin-loaded monovettes at 4 degrees Celsius [3].
2.2.1. Talent adding heparin to monovette, with other monovettes visible in frame
2.2.2. Heparin being added to monovette, with other monovettes visible in frame
2.2.3. Talent placing monovette(s) at 4 °C
2.3. Thirty minutes before the blood sample collection, place the monovettes at room temperature [1].
2.3.1. Talent placing monovette(s) at RT
2.4. When the monovettes have warmed, collect 9 milliliters of blood into each of three monovettes per donor [1-TXT] before pooling all 27 milliliters of blood from each donor into a single, plastic container [2].
2.4.1. Talent placing monovettes onto bench TEXT: See text for donor pre-blood collection inclusion criteria details
2.4.2. Talent pooling blood into plastic container
3. Flow Loop Preparation 
3.1. To prepare the flow loop, load at least one tube per condition with the neurovascular laser-cut implant of interest [1] and place one end of each tube in a reservoir filled with 0.9% sodium chloride [2].
3.1.1. WIDE: Talent loading implant into tube TEXT: e.g., fibrin-heparin coated or uncoated
3.1.2. Talent placing loaded tube(s) into reservoir
3.2. Place an unloaded tube into the reservoir [1] and connect all of the tubes to the pump head [2].
3.2.1. Unloaded tube being placed into reservoir
3.2.2. Tube being connected to pump head
3.3. Then insert the other end of each tube into a measuring cylinder [1] and adjust the settings of peristaltic pump to a flow rate of 150 milliliters/minute, using a timer while checking the fill level in the measuring cylinder [2].
3.3.1. Talent inserting tube into measuring cylinder
3.3.2. Talent adjusting pump settings Videographer: Difficult step
4. Hemocompatibility Testing
4.1. For hemocompatibility testing, use a 12-milliliter syringe to fill each tube with 6 milliliters of blood [1].
4.1.1. [bookmark: _GoBack]WIDE: Talent filling tube(s) Videographer: Important step [Shots 4.1.1 – 4.2.3 combined]
4.2. After forming a circuit [1] … use a 0.5-centimeter length of silicone connection tubing to close the tubes tightly [2] and place the tubes in a 37-degree Celsius water bath [3].
4.2.1. Shot of formed circuit Videographer: Important step
4.2.2. Tube being closed with tubing Videographer: Important step
4.2.3. Talent placing tube(s) into water bath
4.3. Then start the 60-minute tube [1].
4.3.1. [bookmark: _Ref13489597]Talent starting perfusion
5. Whole Blood Count Analysis
5.1. For whole blood count analysis, add 1.2 milliliters of non-perfused blood [1] or 1.2 milliliters of blood from each tube after the perfusion into individual monvettes containing EDTA (E-D-T-A) [2].
5.1.1. WIDE: Talent adding blood from the plastic container with pooled blood to monovette(s)
5.1.2. Talent adding blood to monovette, with perfusion tube visible in frame
5.2. Carefully invert the monovettes 5 times [1] and load the vials into a blood analyzer for a blood count analysis of each sample [2].
5.2.1. Monovette being inverted
5.2.2. Talent adding monovette to analyzer
5.3. At the end of the analysis, place the monovettes on ice for 15-60 minutes [1].
5.3.1. [bookmark: _Ref13475869]Talent placing monovette on ice
6. Citrate Plasma Collection
6.1. For citrate plasma collection, fill citrate-containing monovettes with 1.4 milliliters of non-perfused or perfused blood [1] and carefully invert each monovette 5 times [2].
6.1.1. WIDE: Talent adding blood to monovette, with tube and blood container visible in frame
6.1.2. Talent inverting monovette 
6.2. Separate the plasma by centrifugation [1-TXT] and transfer three, 250-microliter-aliquots of the plasma fraction into individual 1.5-milliliter reaction tubes [2].
6.2.1. Talent placing tube(s) into centrifuge TEXT: 18 min, 1800 x g, RT
6.2.2. Shot of layers, then plasma being collected, with 1.5-mL tubes visible in frame Videographer: Important step
6.3. Then freeze the plasma samples in liquid nitrogen [1] and store them at minus 20 degrees Celsius until their analysis [2].
6.3.1. Sample being frozen
6.3.2. [bookmark: _Ref13486055]Talent placing sample at -20 °C
7. EDTA and Citrate, Theophylline, Adenosine, and Dipyridamole (CTAD) Plasma Collection
7.1. For EDTA plasma collection, after the 4-degree Celsius incubation after the blood count measurement, separate the plasma by centrifugation [1-TXT] and transfer three, 250-microliter aliquots of the plasma fraction into individual 1.5-mililliter reaction tubes [2].
7.1.1. WIDE: Talent adding tube(s) to centrifuge TEXT: 20 min, 2500 x g, 4 °C
7.1.2. Shot of layers, then plasma being collected, with 1.5-mL tubes visible in frame Videographer: Important step
7.2. Then freeze the plasma samples in liquid nitrogen for minus 20-degree Celsius storage [1].
7.2.1. Sample being frozen
7.3. For CTAD (C-T-A-D) plasma collection, fill CTAD-containing monovettes with 2.7 milliliters of freshly drawn or perfused blood [1] and carefully invert the tubes 5 times [2].
7.3.1. WIDE: Talent adding blood to tube, with CTAD monovette visible in frame
7.3.2. Talent inverting tube(s)
7.4. Place the monovettes on ice for 15-60 minutes [1] before collecting the plasma by centrifugation [2-TXT].
7.4.1. Talent placing monovette(s) on ice
7.4.2. Talent placing tube(s) into centrifuge TEXT: 20 min, 2500 x g, 4 °C
7.5. Transfer 700 microliters of each middle plasma fraction into individual 1.5-milliliter reaction tubes [1] and centrifuge the filled reaction tubes again [2].
7.5.1. Shot of layers, then plasma being collected, with 1.5-mL tubes visible in frame
7.5.2. Talent placing tube(s) into centrifuge
7.6. Then transfer two, 100-microliter aliquots of the middle fraction into individual 1.5-mililliter reaction tubes [1] and freeze the tubes in liquid nitrogen for their storage at minus 20 degrees Celsius [2].
7.6.1. Shot of layers, then plasma being collected, with 1.5-mL tubes visible in frame
7.6.2. Tube being frozen
8. Thrombin-Anti-Thrombin III (TAT) Quantification
8.1. To measure the TAT (T-A-T) levels in the citrate plasma samples, add 50 microliters of ELISA (eliza) sample buffer into each well of a 96-well, flat bottom plate [1] and 50 microliters of plasma standard, plasma control, and undiluted plasma samples in duplicates to the appropriate wells of the plate [2].
8.1.1. WIDE: Talent adding buffer to well(s), with buffer container visible in frame
8.1.2. Samples being added to wells, with buffer, standard, control, and undiluted sample containers visible in frame
8.2. After sealing the plate [1] … incubate the samples at 37 degrees Celsius for 15 minutes with gentle shaking [2].
8.2.1. Plate being sealed 
8.2.2. Talent placing plate onto shaker
8.3. At the end of the incubation, wash the plate three times with 300 microliters of washing solution per well [1] before adding 100 microliters of peroxidase-conjugated, anti-human-TAT antibody to each well [2].
8.3.1. Talent adding wash to plate, with wash container visible in frame
8.3.2. Antibody being added to well(s), with antibody container visible in frame
8.4. After a 15-minute incubation at 37 degrees Celsius with shaking [1], wash the plate three times with 300 microliters of fresh washing solution per well [2].
8.4.1. Plate shaking on shaker
8.4.2. Wash being added to plate, with wash container visible in frame
8.5. After the last wash, add 100 microliters of freshly prepared chromogen solution per well [1] for a 30-minute incubation at room temperature [2].
8.5.1. Chromogen being added to well(s), with chromogen container visible in frame
8.5.2. Plate shaking on shaker
8.6. At the end of the incubation, add 100 microliters of stop solution to each well [1] and read the optical density on a photometer at 490-500 nanometers [2], using the standard curve data as a trend line for calculating the TAT concentration of each sample [3].
8.6.1. Talent adding stop solution to well(s), with stop solution container visible in frame
8.6.2. Talent loading plate onto plate reader
8.6.3. Talent at computer, generating standard curve, with monitor visible in frame
9.  Scanning Electron Microscopy (SEM) Sample Preparation
9.1. To prepare the implants for scanning electron microscopy, use forceps to remove the implants from the tubes [1] and briefly rinse each implant three times in fresh 0.9% sodium chloride per wash [2].
9.1.1. WIDE: Talent removing implant
9.1.2. Talent rinsing implant
9.2. After the last wash, store the implants in individual containers of 2% glutaraldehyde in PBS without calcium and magnesium overnight at 4 degrees Celsius [1].
9.2.1. Talent placing implant into glutaraldehyde
9.3. The next morning, incubate the implants in individual containers of PBS for 10 minutes [1] before dehydrating the implants in ascending concentrations of ethanol for 10 minutes per concentration as indicated [2-TXT].
9.3.1. Implant being placed into PBS, with implant container visible in frame
9.3.2. Talent transferring implant from 40% ethanol to 50% ethanol, with other ethanol concentrations visible in frame TEXT: 40% -> 50% -> 60% -> 70% -> 80% -> 90% -> 96% -> 100% (store in 100% until SEM analysis)
Section – Results
10. Results: Representative Hemocompatibility Testing

10.1. Directly after blood collection and perfusion [1], no changes are detected in the number of white [2] or red blood cells [3] or in the hematocrit values [4].

10.1.1. LAB MEDIA: Figures 2A-2C
10.1.2. LAB MEDIA: Figures 2A-2C Video Editor: please emphasize white blood cells graph
10.1.3. LAB MEDIA: Figures 2A-2C Video Editor: please emphasize red blood cells graph
10.1.4. LAB MEDIA: Figures 2A-2C Video Editor: please emphasize hematocrit graph

10.2. However, a decrease in hemoglobin levels is detected after perfusion within the flow loop system [1].

10.2.1. LAB MEDIA: Figures 2D Video Editor: please add/emphasize bracket and asterisk

10.3. A decrease in platelet numbers is also observed [1] that is increased when an uncoated stent is present within the tubing [2].

10.3.1. LAB MEDIA: Figures 2E Video Editor: please add/emphasize bracket and asterisk between baseline and no stent data bars

10.3.2. LAB MEDIA: Figures 2E Video Editor: please add/emphasize bracket and asterisk between no stent and uncoated data bars

10.4. Notably, this loss is reduced when the blood is incubated with a fibrin-heparin-coated stent [1].

10.4.1. LAB MEDIA: Figures 2E Video Editor: please add/emphasize bracket and asterisk between uncoated and fib-hep-coated data bars

10.5. The TAT complex concentration is mildly increased in response to the perfusion [1].

10.5.1. LAB MEDIA: Figure 3A Video Editor: please emphasize no stent data bar

10.6. When a bare metal stent is added, however, a significant increase in the TAT is detected, indicating a profound activation of the coagulation system [1].

10.6.1. LAB MEDIA: Figure 3A Video Editor: please add/emphasize bracket and asterisk between no stent and uncoated data bars

10.7. The use of a fibrin-heparin-coated stent prevents this activation [1].

10.7.1. LAB MEDIA: Figure 3A Video Editor: please add/emphasize bracket and asterisk between uncoated and fib-hep-coated data bars

10.8. Perfusion leads to an increased activation of the complement cascade [1] that is not affected by the presence of uncoated or fibrin-heparin-coated stents [2].

10.8.1. LAB MEDIA: Figure 3B Video Editor: please emphasize no stent data bar
10.8.2. LAB MEDIA: Figure 3B Video Editor: please emphasize uncoated and fib-hep-coated data bars

10.9. Similarly, neutrophil granulocytes are activated, as evidenced by the quantification of polymorphonuclear neutrophil-elastase levels [1].

10.9.1. LAB MEDIA: Figure 3C Video Editor: please not stent, uncoated, and fib-hep-coated data bars

10.10. Visualization by scanning electron microscopy reveals the presence of a dense network of blood cells and proteins on the surface of the uncoated stent after perfusion [1] that is not observed on the fibrin-heparin-coated stents [2].

10.10.1. LAB MEDIA: Figure 3A Video Editor: please emphasize uncoated stent images
10.10.2. LAB MEDIA: Figure 3A Video Editor: please emphasize fib-hep-coated stent images


Section - Conclusion
11. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
11.1. Antonia Link: It is of utmost importance to confirm that the blood donors fulfil the inclusion criteria before obtaining samples and to use the freshly drawn blood as quickly as possible [1].
11.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
11.2. Antonia Link: Human blood may contain blood borne viruses and other agents and therefore carries a risk of infection, so be sure to always wear the appropriate PPE when handling the samples [1].
11.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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