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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.) 3.1, 3.2, 3.3, 3.10
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.) 4.4
E.  Will the filming need to take place in multiple locations? (Y/N) Y If yes, how far apart are the locations? One step of the protocol (SPE extraction) is situated in a different room than the remainder of the work. But the two rooms (laboratories) are next to each other, on the same floor, in the same building.
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 extract all the surfactants from environmental samples, such as atmospheric aerosols, and determine their concentrations and surface tension curves. (Intro) 
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Barbara Nozière: This method can answer key questions about surfactant concentrations and surface tension behavior in all the relevant fields. 
1.2. Barbara Nozière: The main advantage of this technique, in particular the extraction step, is that it isolates surfactants from complex matrices for characterization.  

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Violaine Gérard: The implications of this technique extend toward the understanding of cloud formation in the atmosphere, because surfactants are expected to favor the transformation of atmospheric aerosols into cloud droplets. 
1.4. Corinne Ferronato: While this method can provide insight into surfactants in atmospheric aerosols, it can also be applied to other systems, such as soil samples or microbial cultures. 
1.5. Christine Baduel: The idea to develop this method came from the lack of selective extraction for surfactants in atmospheric samples; only single water extraction had been previously employed. 
Protocol (read by voice talent at JoVE):
2. Extraction of Surfactants from Aerosol Samples 
2.1. First, immerse a previously prepared filter sample in ultrapure water for 2 hours at 6 degrees Celsius in a closed glass Petri dish [1-WIDE/MED-TXT]. Every 30 minutes, shake the Petri dish while holding it flat [2-MED-over the shoulder]. 
2.1.1. Talent places sample in the Petri dish and places the Petri dish in the refrigerator. TEXT: See text for filter sample prep.

2.1.2. Talent removes the Petri dish from the refrigerator, briefly shakes it, and places it back in the refrigerator. 
2.2. After removing the sample from the refrigerator, filter it with a clean syringe filter and add the filtered solution to a pre-weighed, 60-milliliter glass bottle [1-MED].  Following this, rinse the Petri dish with 5 milliliters of ultrapure water. Then, filter the water with the syringe filter and add it to the solution in the 60-milliliter glass bottle [2-MED].
2.2.1. *Film as written.
2.2.2. *Film as written.
2.3. Weigh the glass bottle containing the solution to determine the volume of filtered water and the surfactant concentration [1-MED-over the shoulder].   

2.3.1. *Film as written.

2.3.2. *. Please, remove this step
2.4. For solid phase extraction, attach a SPE silica-based C18 cartridge onto a SPE vacuum manifold, which is connected to a pump [1-MED-TXT]. 
2.4.1. *Film as written. TEXT: See table of materials for cartridge type. (Video Editor: overlay should appear at mention of “SPE silica-based C18 cartridges”).
2.5. Wash the cartridge with 6 milliliters of acetonitrile and set the flow rate to 1 milliliter per minute by regulating the vacuum to the pump [1-MED-over the shoulder-TXT]. Then, wash the cartridge with 6 milliliters of ultrapure water…[2-MED] and stop the pump to maintain the water level just above the cartridge [3-CU]. 
2.5.1. Talent adds acetonitrile to the cartridge and regulates the vacuum to the pump. TEXT: 6 mL ACN, 1 mL/min.
2.5.2. Talent adds water to the cartridge.

2.5.3. Cartridge as talent stops the pump to show the water level.
2.6. Next, flow the filtered sample through the SPE cartridge at a rate of less than 1 milliliter per minute [1-MED-over the shoulder]. Then, flow 1 milliliter of ultrapure water though the cartridge for cleaning and dry the cartridge by applying a stronger vacuum on the SPE setup [2-MED]. 
2.6.1. Talent regulates the vacuum to the pump.
2.6.2. Talent adds water to the cartridge and opens the manifold to the vacuum pump a little more.
2.7. Add a collector for the sample extract below the cartridge. Elute the surfactant fraction absorbed on the column by flowing 4 milliliters of acetonitrile through it at a flow rate of less than 1 milliliter per minute [1-MED-over the shoulder]. Transfer the collected extract into a 4 mL-vial [2-MED-over the shoulder].
2.7.1. Talent adds a collector below the cartridge, then adds acetonitrile to the cartridge and regulates the vacuum to the pump.
2.7.2. Talent transfers the sample extract from the collector into a 4 mL-Vial. 

2.8. Evaporate the acetonitrile solution by exposing it to a gentle flux of nitrogen until a dry extract is obtained, which typically takes typically about 1 hour [1-MED]. Then, re-dissolve the extract in 60 microliters of ultrapure water [2-MED-over the shoulder]. 
2.8.1. *Film as written.

2.8.2. *Film as written.

3. Determination of Surfactant Aerosol-phase Concentrations 
3.1. Add the 60-microliter extract to a 60-milliliter glass bottle and dilute to 10 milliliters with ultrapure water [1-MED-TXT]. 

3.1.1. *Film as written. TEXT: Please see text for determination of cationic and non-ionic surfactant concentrations.  Please, remove step 3.1. 
3.2. After diluting the 60 L-extract into 10 mL of pure water, add 200 microliters of acetate buffer solution, 100 microliters of EDTA solution, 500 microliters of sodium sulfate solution, and 200 microliters of the ethyl violet solution to the bottle, shaking the solution after each addition [1-MED-over the shoulder-TXT]. 
3.2.1. Talent adds each reagent to the bottle and shakes the bottle after each addition, with labeled reagents visible in frame if possible. If not possible to show addition of all the reagents and subsequent shaking of the bottle, show as many as iterations as possible in the given timeframe. TEXT: See text for solution preps.

3.3. Next, add 2.5 milliliters of toluene and a magnetic stir bar to the solution [1-MED]. Stir the solution at 500 rpm for 1 hour [2-MED-over the shoulder].  
3.3.1. *Film as written.

3.3.2. Talent turns on stir function of magnetic stir plate.
3.4. After stopping the stirring and allowing the two phases to separate, remove the upper toluene phase with a Pasteur glass pipette and transfer to a 4-milliliter light-protected vial for UV-Vis analysis [1-CU-TXT].
3.4.1. *Film as written. Please get multiple useable takes, shot will be repeated later. TEXT: Store samples in fridge and perform UV analysis within 8 hours.

3.5. To establish a calibration curve for anionic surfactants, prepare 12 solutions of dioctyl sulfosuccinate sodium salt, or AOT between 0 and 5 micromolar in water and apply the previous steps to each of these solutions [1-MED-over the shoulder-TXT]. 

3.5.1. Talent prepares AOT solutions, only 5 will be prepared for the video demonstration. TEXT: See text for cationic and non-ionic surfactants solution preps.
3.5.2. Use shot 3.4.1.Please, remove this step.
3.6. Place 1.5 to 2 milliliters of each of the 12 treated AOT solutions in a 1-centimeter spectrometer quartz cell [1-MED]. Then, measure their absorbance at 612 nanometers using a UV-Vis spectrophotometer [2-LM-TXT]. 
3.6.1. Talent adds one of the five solutions in a quartz cell. TEXT: cationic = 628 nm, non-ionic = 317 nm.
3.6.2. PictureStep3.6.tiff 
3.7. To obtain a calibration curve for anionic surfactants, plot the absorbance measured for each AOT solutions as function of its concentrations [1-LM].
3.7.1. PictureStep3.7.tiff
3.8. To determine the absolute concentration of anionic surfactants in the atmospheric sample, measure the absorbance of the extracted toluene solution at 612 nanometers [1-MED-over the shoulder-TXT].
3.8.1. Talent at computer measures the absorbance in the software. TEXT: cationic = 628 nm, non-ionic = 317 nm.
3.9. Next, place the absorbance obtained for the anionic fraction on the calibration curve for anionic surfactants to determine the concentration of anionic surfactants in the aerosol sample [1-LM-TXT]. 

3.9.1. PictureStep3.9.tiff TEXT: Calculate the total surfactant concentration in the aerosol using Ctotal  = Canionic + Ccationic + Cnon-ionic.
3.10. Calculate the total surfactant concentration in the aerosol sample by summing up the concentrations obtained for the anionic, cationic and non-ionic fractions [TXT].

3.10.1. Talent calculates total surfactant concentration in a laboratory notebook. TEXT: Ctotal  = Canionic + Ccationic + Cnon-ionic. 
4. Determination of the Surfactant Absolute Surface Tension Curves in Water 
4.1. Start the tensiometer camera and software [1-WIDE/MED]. 
4.1.1. *Film as written.
4.2. Equip a syringe with a 0.30-millimeter diameter needle, fill it with the solution to be measured, and place it on the tensiometer holder [1-MED-over the shoulder]. Visually check that the needle tip is in the camera field [2-LM].
4.2.1. *Film as written.

4.2.2. PictureStep4.2.tiff
4.3. Next, produce a droplet with a diameter between 1 and 3 millimeters by pushing the piston [1-LM].
4.3.1. VideoStep4.3.avi

4.4. Using the software, take a picture or a video of the droplet before it falls [1-MED-over the shoulder] [2-LM]. Then, run the “analysis” function of the software to fit of the droplet shape to the Young-Laplace equation and obtain a surface tension value [3-LM].
4.4.1. Talent at computer takes a picture or video with the software. Frame the over the shoulder shot to accommodate an inset in the top right. 

4.4.2. VideoStep4.4.avi

4.4.3. PictureStep4.4.tiff
4.5. To plot the remainder of the curve, dilute the extract by a factor of 2 by adding ultrapure water…[1-MED-over the shoulder] and repeat the surface tension measurement with the diluted solution [2-LM-TXT].
4.5.1. *Film as written.

4.5.2. PictureStep4.5.1.TIF, PictureStep4.5.2.TIF, PictureStep4.5.3.TIF, PictureStep4.5.4.TIF: The authors provided these images as a graphical animation for this shot. TEXT: Repeat until solution has reached surface tension of H2O.
5. Results: Characterization of Surfactants from Fine Aerosols 
5.1. The surfactant concentrations in fine aerosols collected at the coastal site of Rogoznica, Croatia in February 2015 show the distribution between anionic, cationic and non-ionic surfactants [1-LM].
5.1.1. 55622fig1.jpg, 55622fig1large.jpg, Figure1.tif: Highlight the blue section of each bar at mention of “anionic”, highlight the red section of each bar at mention of “cationic”, and highlight the green section of each bar at mention of “non-ionic”. Alternatively, add labels in the middle of the two bars: “anionic” with arrows pointing to the blue section of each bar, “cationic” with arrows pointing to the red section of each bar, and “non-ionic” with arrows pointing to the green section of each bar. The authors prepared three images for the animation (Figure1An.1.TIF, Figure1An.2.TIF, Figure1An.3.TIF).
5.2. Combining surface tension measurements with concentration measurements resulted in the absolute surface tension curve for the surfactants in the samples shown here [1-LM]. These curves indicate the surfactant concentrations in the aerosol samples, the surface tension of these samples, and the critical micelle concentration, or CMC of the surfactants [2-LM].
5.2.1. Figure2An.1.TIF
5.2.2. Figure2An.2.TIF, Figure2An.3.TIF, Figure2An.4.TIF: The authors prepared these images for the animation. Show Figure2An.2.TIF at mention of “the surfactant concentrations in the aerosol samples”, show Figure 2.An.3.TIF at mention of “the surface tension of these samples”, and show Figure2An.4.TIF at mention of “the critical micelle concentration, or CMC of the surfactants”.
6. Conclusion (said by authors on camera)
6.1. V. Gérard: Once mastered, this technique can be done in 10 hours per sample batch if performed properly.
6.2. C. Ferronato: When attempting this procedure, it is important not to use soap to clean the glassware and to take blanks during the concentration and surface tension measurements.
6.3. C. Baduel: Following the extraction procedure, other analyses can be performed on the surfactant extracts, such as NMR or LCMS to attempt to elucidate the chemical structure of the surfactants.
6.4. B. Nozière: The development of this technique enables the comparison of aerosol surfactant concentrations and CMC with various environmental parameters and, for instance, the determination of their sources in the natural environment and of their role on cloud formation.
6.5. B. Nozière: After watching this video, you should have a good understanding of how to extract surfactants from environmental samples such as atmospheric aerosols and determine their concentration and surface tension curve.
6.6. V. Gérard: Don't forget that working with solvents such as acetonitrile and toluene is extremely hazardous. Precautions such as working in a fume hood and 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 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.

PictureStep3.6.tiff – Typical UV-Vis absorption spectrum for a complex anionic surfactant-dye, displaying the maximum at 612 nm, where the measurements should be made.
PictureStep3.7.tiff – Calibration curve for anionic surfactants obtained with the reference compound AOT.
PictureStep3.9.tiff – Graphical explanation for the determination of the anionic surfactant concentration in an unknown sample by using the calibration curve established in step 3.9.
PictureStep4.2.tiff – picture showing the tip of the needle in the camera field of the tensiometer.
VideoStep4.3.avi – video showing the formation of a droplet at the tip of the needle.
VideoStep4.4.avi – video showing a droplet falling from the needle.

PictureStep4.4. tiff – picture of a droplet at the tip of the needle with the theoretical curve proposed by the software to obtained the value of the surface tension.
PictureStep4.5.x.TIF – series of pictures (for animation) explaining the build-up of the complete surface tension curve from the different solutions.
Figure1An.x.TIF - series of pictures (for animation) highlighting one by one the concentrations of anionic, cationic and non-ionic surfactants in the aerosols analyzed.
Figure2An.x.TIF - series of pictures (for animation) showing the surface tension curve obtained for the aerosol surfactants and the position of the key points (Caerosol, aerosol and the CMC).
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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