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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N______ 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 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.) 
1. Preparation of oil-in-water emulsion

2. Solidification and homogenization

3 Optimization of the NLC preparation  
4. Preparation of Dac-loaded NLC (NLC-Dac)  

___________________________________________

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.) ___________________________

Solidification and homogenization by HSD (2)
Solidification for 2 h (2.1) is very critical to as too long or too short would have negative effects on the generation of NLC; the HSD was applied after solidification (2.2), which proved highly effective in particle generation and PS and PDI control, while also making the NLC synthesis simpler, as compared with previous reports on NLC preparation using the same lipids 
E.  Will the filming need to take place in multiple locations? (Y/N) __Y_____ If yes, how far apart are the locations? __________10 min walk distance _________________________________________

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 prepare a nanostructured lipid carrier for encapsulating the cancer therapeutic agent dacarbazine. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Huijun Zhu: The procedure is simple and well optimized, allowing for preparation of the nanostructured lipid carrier with well-controlled size and high drug loading capacity. 
1.2. Mousallam Almousallam: The main advantages of the new formulation of dacarbazine include increased drug dispersity in aqueous solution, prolonged storage stability, and improved drug release control. This improvement can potentially lead to prolonged half-life in vivo as well.   
*Note to the Authors: Goal and interview statements have been lightly edited to conform to the specified number and length restrictions. Please memorize all statements prior to the shoot.
Protocol (read by voice talent at JoVE):

2. Optimization of Emulsion Conditions
2.1. Begin by adding 6.25 ml each of acetone and ethanol to a flask. To the solvents add glyceryl palmitosterate, isopropyl myristate, d-α-tocopheryl polyethylene glycol succinate and soybean lecithin. 
2.1.1. MED: Talent pours solvents into flask; please get multiple usable takes as this shot will be repeated later. (Video Editor: will reuse for 3.1.1.)
2.1.2. CU: Four solid additives are in a line on bench top, labels clear to camera. As they are spoken to in narration, talent removes substrate from shot (TEXT: 180 mg glyceryl palmitosterate, 60 mg isopropyl myristate, 30 mg d-α-tocopheryl polyethylene glycol succinate, 30 mg soybean lecithin) (Video Editor: Please indicate the amount as the chemical is said, visually under each respective chemical. It may not be necessary to include the chemical names in the overlay if the labels are clear.)
2.2. Dissolve the mixture at 70 oC in a water bath.
2.2.1. MED Over the Shoulder: Talent secures flask with mixture into 70 oC water bath
2.3. Into an additional flask, add 12.5 ml of water. Create a solution of 1% Poloxamer188 by dissolving 125 mg into the water. Heat the flask to 70 oC to dissolve the chemical fully.
2.3.1. MED: Talent pours water into new flask, then adds Poloxamer188; please get multiple usable takes as this shot will be repeated later.  (TEXT: Use several concentrations (1-3%) for optimization) (Video Editor: will use for 3.2.1 as well.)
2.3.2. MED Over the Shoulder: Talent secures new flask into 70 oC water bath; please get multiple usable takes as this shot will be repeated later.  (Video Editor: take multiple shots, will use for 3.2.2)
2.4. While stirring the organic solution at 400 rpm, dropwise add the 1% Poloxamer188 solution to form an emulsion. Stir the emulsion for an additional 4 hours to evaporate the organic solvent.
2.4.1. MED: Talent adds new solution dropwise to the stirring organic solution, try to get rpm setting in shot (TEXT: 400 rpm) (Video Editor: Use text overlay of the stir setting is not in the shot)
2.4.2. CU: Emulsion stirring after Poloxamer188 addition 
2.5. After 4 hours, place the emulsion in a fridge at 4 oC for 2 hours to solidify. 
2.5.1. WIDE: Talent walks emulsion-containing flask to cold room fridge; please get multiple usable takes as this shot will be repeated later.  (Video Editor: will use for 3.4.1 as well) (TEXT: 4 oC, 2 hours)
2.6. To obtain nanostructured lipid carriers, or NLCs, use a homogenizer to subject the solidified emulsions to high sheer dispersion. Mix the solution at 15000 rpm for 30 minutes to disperse the emulsion. 
2.6.1. MED: Talent removes emulsion flask from cold 

2.6.2. MED Over the Shoulder: Talent homogenizes emulsion at 15000 rpm (TEXT: For optimization: use speeds from 10000-20000 rpm, times from 10-40 minutes)
2.7. Sample the solution in ten minute increments. Take 14 microliters of emulsion in a dynamic light scattering, or DLS, cuvette and dilute to 1 ml with deuterated water for measurement. Read the cuvette sample in the instrument.
2.7.1. CU: Talent pipettes about 1ml of emulsion into tube

2.7.2. MED: Talent pipettes 14 ul into cuvette and brings to volume with water

2.7.3. MED Over the Shoulder: Talent reads cuvette with DLS instrument (Video Editor Note: a screen will display the measurement results)
2.8. Examine the samples to assess which samples have the smallest size and smallest poly dispersion index, therefore to determine the optimal mix speed and mix time for NLC creation.

2.8.1. CU: Talent coats copper grid with solution MED Over the Shoulder: Talent reviews data from DLS (show image 2.8.1)
2.9. Observe samples for morphology and ultrastructure of the NLC. Apply the same dilution of samples to the carbon fiber coated copper grid of a transmission electron microscope instrument. Allow the sample to air-dry, and then run the sample per the manufacturer’s instructions.
2.9.1. MED Over the Shoulder: Talent reviews data from DLS CU: Talent coats copper grid with solution
2.9.2. MED Over the Shoulder: Talent works with TEM imaging to look at morphology (TEXT: 15000 rpm, 30 minutes)
2.9.3. MED Over the Shoulder: Talent runs sample with TEM instrument (Video Editor Note: a screen will show the images of NLC) (show image 2.9.3)

3. Preparation of Dacarbazine-loaded NLC
3.1. Now that conditions have been optimized, prepare a solution as performed for the initial emulsions. After combining the glyceryl, isopropyl, polyethylene glycol succinate and soybean lecithin reagents, add 70 mg of dacarbazine and then heat the solution to 70oC.
3.1.1. Use 2.1.1.

3.1.2. MED: Talent adds dacarbazine to flask containing reagents (TEXT: 70 mg dacarbazine) (use image 3.1.2) 
3.1.3. MED Over the Shoulder: Talent secures flask in 70 oC water bath
3.2. Next, prepare 12.5 ml of an aqueous 1% Poloxamer188 solution. Heat the flask to 70 oC. 
3.2.1. Use 2.3.1. without text overlay

3.2.2. Use 2.3.2.

3.3. After dissolving the Poloxamer188, add this solution dropwise to the organic solution stirring at 400 rpm to form an emulsion. Stir the emulsion for an additional 4 hours to evaporate the organic solvent.
3.3.1. MED: Talent adds Poloxamer188 1% solution dropwise to flask (use 2.4.1) 
3.3.2. CU: Emulsion stirring at 400 rpm (TEXT: 400 rpm, 4 hours) (use 2.4.2) 
3.4. As before, place the emulsion in a cold room at 4oC for 2 hours to solidify. Use the optimized high dispersion speed of 15000 rpm for 30 minutes to homogenize the emulsion.
3.4.1. Use 2.5.1.

3.4.2. MED Over the Shoulder: Talent homogenizes emulsion at 15000rpm (TEXT: 15000 rpm, 30 minutes) (use 2.6.2) 
4. Results: Encapsulation of Dacarbazine using NLC to improve therapeutic profiling
4.1. The preparations of the NLC and the dacarbazine-loaded NLC with different parameters were characterized for particle size and poly dispersion index. The particle size and poly dispersion index of the NLCs were surfactant concentration, high sheer dispersion speed and duration dependent. 

4.1.1. LAB MEDIA 1B,C (Figure 1 NLC Optimization.jpg) (Video Editor: Highlight on graphs the 20 and 30 minute data points at the end of the first sentence.)
4.2. As judged by particle size and poly dispersion index, the best results were achieved with 1% of surfactant and a sheer dispersion speed of 15000 rpm for 30 min, which were selected as the optimal parameters for NLC preparation in this study.
4.2.1. LAB MEDIA 1A,B,C (Figure 1 NLC Optimization.jpg) (Video Editor: Highlight on graphs the points/bars for 1%, 15000 RPM, and 30 minutes in each of the respective graphs when they are spoken to)

4.3. When the optimal parameters were used for dacarbazine-loaded NLC preparation, the smallest size achieved was 155 nm for NLC and 190 nm for dacarbazine-loaded NLC, both with a poly dispersion index of 0.2, indicating good uniformity. 
4.3.1. LAB MEDIA 2A,B (Figure 2DLS.jpg) (Video Editor: Add captions to figure A = Plain NLC and B= NLC-Dac, and heading text “Optimal Size Distribution.” With words “NLC-Dac shows larger size,” highlight graph 2b.)

4.4. The uploading and encapsulation of dacarbazine in NLC is indicated by the size and structure changes where dacarbazine-loaded NLC show larger size and altered internal structures compared with NLC.

LAB MEDIA 2A,B (Video Editor: With words “NLC-Dac shows larger size,” highlight graph 2b.)
5. Conclusion (said by authors on camera)

5.1. Mousallam Almousallam: Once mastered, this technique can be done in eight hours if it is performed properly.

5.2. Huijun Zhu: While attempting this procedure it’s important to remember that the length of the evaporation and solidification is very critical, as too long or too short will have negative effects on the generation of NLC. 
5.3. Mousallam Almousallam: Following this procedure, the produced NLC are stable for 6 months at 4oC, allowing characterizations such as pharmacology and toxicology to be performed.   
5.4. Huijun Zhu: This technique paved the way for those in cancer research to explore NLC-based formulation of dacarbazine for a variety of cancer treatments. To date, these formulations are the most active agents in treating cutaneous and metastatic melanoma.
5.5. Mousallam Almousallam: After watching this video, you should have a good understanding of how to prepare NLC and use NLC to encapsulate dacarbazine.
5.6. Huijun Zhu: While working with hazardous materials such as dacarbazine, personal protection equipment, including lab coat, protective gloves and eye protection, should always be used; access to a fume hood is also needed for working with the hazardous solvents.
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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