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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y 
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.1., 2.3., 2.4., 3.1.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? Spike to prepare IEC; the solution – practice a lot
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 significance of your method to the viewer. 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. Author Name: This method can help answer key questions in the medical field about biomedical nanotechnology and nanomedicine. 

1.2. Author Name: The main advantages of this technique are that it is standard and that it is used worldwide for a variety of medical products not unique to nanotechnology.   

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

1.3. Author Name: This method can also be applied to other fields, including any field requiring medical products and devices that come into contact with the blood and peripheral immune cells.

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Marina Dobrovolskaia: Demonstrating the procedure will be Barry Neun, a research associate 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)
Protocol: (read by voice talent at JoVE)
2. Turbidity Limulus Amoebocyte Lysate (LAL) Assay
2.1. For calibration standard preparation, use 900 microliters of limulus amoebocyte lysate-, or LAL- (L-A-L), grade water [1-WIDE] and 100 microliters of control standard endotoxin [2-MED] to prepare as many intermediate dilutions as needed to enable the preparation of a calibration standard with a concentration of 1 endotoxin unit/milliliter [3-MED-over the shoulder].
2.1.1. Talent adding LAL-grade water to tube, with stock LAL-grade water container visible in frame
2.1.2. Talent adding CSE to tube, with stock CSE container visible in frame
2.1.3. Talent adding tube contents to one of a series of dilution tubes, with dilution tubes visible in frame
2.2. Then using 900 microliters of LAL-grade water [1-MED] and 100 microliters of the 1 endotoxin unit/milliliter calibration standard [2-CU], prepare a second calibration standard at a concentration of 0.1 endotoxin unit/mL [3-CU].
2.2.1. Talent adding LAL-grade water to tube, with stock LAL-grade water container visible in frame
2.2.2. Calibration standard being added to tube, with calibration standard container label visible in frame, with vortex visible in frame
2.2.3. Tube contents being added to series of dilution tubes, with dilution tube labels visible in frame
2.3. Then repeat the serial 10-fold dilution to prepare two lower calibration standards [1-MED] to obtain a total of four calibration standards ranging from 0.001 to 1 endotoxin unit/milliliter [2-CU]. 
2.3.1. Talent adding solution to tube, with dilution tubes visible in frame
2.3.2. Shot of 4 calibration standard dilutions, with labels visible in frame as possible
2.4. To prepare a 0.05 endotoxin unit/milliliter quality control, combine 50 microliters of the 1 endotoxin unit/milliliter of control standard endotoxin solution with 950 microliters of LAL-grade water [1-MED-TXT].
2.4.1. Talent adding 1 EU/mL to LAL-grade water, with 1 EU/mL and LAL-grade water container visible in frame
2.5. Next, in the software, select the instrument settings [1-MED] and create the template [2-SCREEN].
2.5.1. Talent selecting instrument settings with monitor visible in frame
2.5.2. *To be provided by Authors: Template being created
2.6. Select “Collect data” and enter the test ID and data group in the General tab [1-SCREEN].
2.6.1. *To be provided by Authors: Collect data being selected, then General tab being opened/ID and data group information being enetered
2.7. Under the “Hardware” tab, select the instrument type and the LAL method and verify that a serial number, the system ID, and the serial port information appear on the screen [1-SCREEN].
2.7.1. *To be provided by Authors: Instrument type and LAL method being selected, then shot of serial number, system ID, and serial port information
2.8. Click “OK” two times to confirm the instrument selection and the communication with the instrument and enter the sample IDs in the same order that the samples will be tested [1-SCREEN].
2.8.1. *To be provided by Authors: OK being clicked, then at least one sample ID being entered
2.9. Then use the default buttons to enter the negative control, standard curve, and test samples [1-SCREEN].
2.9.1. *To be provided by Authors: Negative control, standard curve, and test samples being entered
3. Sample Loading and Preparation and Gel-Clot LAL
3.1. [1-WIDE].
3.1.1. Talent adds stock nanomaterial into the first tube of water, with vortex visible in frame (Move below 3.3)
3.2. Next, add the appropriate volume of negative control, calibration standards, and quality control into duplicate pre-labeled glass tubes [1-MED-TXT] and add the appropriate volume of LAL to first the test vial [2-CU-TXT].
3.2.1. Talent adding reagent(s) to tube(s), with tube labels and reagent containers visible as possible in frame (TEXT: test ratio 4:1 = 200 microliters; test ratio 1:1 = 100 microliters)
3.2.2. LAL being added to vial, with LAL container and vial labels visible in frame (TEXT: test ratio 4:1 = 50 microliters; test ratio 1:1 = 100 microliters)
3.3. Vortex the vial briefly [1-MED] and place the vial into the appropriate test slots in the instrument carousel [2-CU-TXT].
3.3.1. Talent vortexing vial 
3.3.2. Vial being loaded into carousel (TEXT: Repeat for each sample)
3.1.
Before loading the samples, perform several dilutions of the test nanomaterial within the maximum valid dilution as demonstrated [1-WIDE].

3.1.1.
Talent adds stock nanomaterial into the first tube of water, with vortex visible in frame
3.4.  [1-MED].
3.4.1. Talent loading control and/or unspiked sample onto instrument (Move below 3.5)
3.5. To prepare a 0.05 endotoxin unit/milliliter of inhibition-enhancement control, combine 25 microliters of the 1 endotoxin unit/milliliter [1-MED] of control standard endotoxin solution with 475 microliters of the test nanomaterial at a given dilution[2-MED].
3.5.1. Talent aspirating 1 EU/mL of CSE solution, with CSE container visible in frame
3.5.2. Talent adding CSE to nanomaterial at a given dilution, with nanomaterial container visible in frame
3.4.
After vortexing, load the appropriate inhibition-enhancement controls and the unspiked study samples onto the instrument [1-MED].

3.4.1.
Talent loading control and/or unspiked sample onto instrument
3.6. Then aliquot unspiked and spiked nanomaterials at a specific dilution into prelabeled tubes [1-MED] before vortexing and loading into the instrument carousel [2-CU].
3.6.1. Talent aliquoting unspiked and spiked nanomaterial into corresponding reaction tubes
3.6.2. Vial being loaded into carousel 
3.7. To perform a gel-clot LAL, prepare control standard endotoxin to a final concentration of 4 lambda [1-MED] and combine 100 microliters of standard with 100 microliters of water or test sample to achieve a final concentration of control standard endotoxin 2 lambda [2-MED-TXT].
3.7.1. Talent adding CSE added to tube, with CSE container visible in frame
3.7.2. Talent adding test sample to CSE tube (TEXT: Dilute x3 to achieve lambda, 1/2-lambda, and 1/4-lambda dilutions)
3.8. Add 100 microliters of lysate to each lambda dilution [1-MED-over the shoulder], vortex the tubes briefly [2-CU], and place the rack of tubes into a 37 degrees Celsius-water bath for 1 hour [3-MED].
3.8.1. Talent adding lysate to tube(s)
3.8.2. Tube(s) being vortexed
3.8.3. Talent placing rack at 37 °C
3.9. At the end of the inubcation, invert the tubes with a smooth motion [1-CU] and manually record the results using “plus” for a firm clot [2-CU] and “minus” for no clot or a loose clot [3-CU].
3.9.1. Tube being inverted
3.9.2. Shot of firm clot
3.9.3. Shot of no or loose clot
4. Results: Representative Detection of Endotoxin in PEGylated Liposomal Doxorubicin Using LAL Assays
4.1. In this representative analysis, PEGylated (pegylated) liposomal doxorubicin interfered with chromogenic LAL at dilution 5 [1-LM].
4.1.1. Table 1.xlsx: Video Editor: please emphasize interference data cell
4.2. However, this interference was overcome at higher dilutions [1-LM].
4.2.1. Table 1.xlsx: Video Editor: please emphasize 0.029 (82) and < 0.25 (86) data cells
4.3. Spike recovery was between 50 and 200% when this formulation was tested at dilutions 50 and 500 in the turbidity and chromogenic LAL [1-LM], as well as at dilution 5 in the turbidity LAL [2-LM].
4.3.1. Table 1.xlsx: Video Editor: please emphasize Dilution 50 and 500 Turbidity LAL and Chromogenic LAL data cells
4.3.2. Table 1.xlsx: Video Editor: please emphasize Dilution 5 Turbidity LAL data cell
4.4. When adjusted by the dilution factor, the results were consistent between dilutions in both assays [1-LM]. Moreover, the results were consistent between the three assay formats [2-LM].
4.4.1. Table 1.xlsx: Video Editor: please sequentially emphasize Dilution 5 Turbidity and Chromogenic LAL data cells together, then emphasize Dilution 50 Turbidity and Chromogenic LAL data cells together, then emphasize Dilution 500 Turbidity and Chromogenic LAL data cells together
4.4.2. Table 1.xlsx: Video Editor: please sequentially emphasize Turbiditiy, Chromogenic, and Gel-clot columns
5. Conclusion (said by authors on camera):
5.1. Author Name: Remember that each sample has its own range of dilutions, that each LAL format uses its own CSE and LAL, and that the tubes used to prepare the dilutions and to perform a reaction are different for each LAL assay.

5.2. Author Name: Following this procedure, other methods, like cytokine release assays, can be performed to answer additional questions about material pyrogenicitiy.
5.3. Author Name: After its development, this technique paved the way for researchers in the field of nanomedicine to explore the medical applications of nanotechnology-formulated drugs in humans and preclinical animal models, including but not limited to non-human primates, rabbits, dogs, and rats.
5.4. Author Name: Don't forget that working with endotoxin can be extremely hazardous and that precautions, such as wearing personal protective equipment, should always be taken while performing this procedure.     
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. 
Table 1.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 in the email accompanying the finalized script.
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