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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___NO__  (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)__NO_ 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 steps by their protocol number. ____2.2&2.3; 2.4&2.5; 3.8; 3.9; 4; 5____________________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number.________2.5 and 3.8______________

E.  Will the filming need to take place in multiple locations? (Y/N) __Y/N_ If yes, how far apart are the locations? ___On the same floor if needed____________________________

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):
Conceptual Narrative:
The overall goal of the following experiment is to develop a next generation photosensitizer for photodynamic therapy, or PDT, application in cancer therapy. (Intro)
This is achieved by adapting a reprecipitation method of fabrication to make water dispersible conducting polymer nanoparticles. (P1)
Editors, please use JOVE concept schematic.jpg for the schematic overview.  Start with the illustration in the bottom left of the figure.  First animate the water stirring in the beaker and then animate the injection of the suspension in the syringe and a change in the stirring solution as shown in the right illustration.  Then zoom into the suspension in the beaker and transition to one of the nanoparticles surrounded by an orange circle as shown in the illustration above.  Alternatively, have a zoom bubble come out of the beaker with the same thing.
As a second step, the nanoparticles are incubated with cancer cells in vitro, followed by treatment with light to generate Reactive Oxygen Species, or ROS, which are the active radicals that partake in PDT. (P2)  

From where the last illustration left off, animate several of these orange nanoparticle circles to bombard a petri dish with cells as shown in DAM resource ID 3676.  Zoom into a single cell and animate one or two of the orange nanoparticle circles entering the cell.  Then animate the cell being irradiated with light from a light bulb (RS4635 or RS1378).  Then animate the appearance of the little orange circles to represent the reactive oxygen species as shown in the right-most image in the top row.    
Next, treatment effectiveness is evaluated by quantitative assays and qualitative imaging to determine live versus dead fractions of the cell population. (P3)
From where the last illustration left off, zoom back out to the petri dish will cells.  Most of the cells should have nanoparticles with reactive oxygen species and some should not.  Animate the cells with the nanoparticles and reactive oxygen species to change color and perhaps place an X over them to indicate cell death.
The results show that aggressive cancers, such as ovarian cancer, modeled here by OVCAR3, abundantly take up the nanoparticle photosensitizer reported in this work, and that the PDT treatment is highly effective in vitro in that case.  The PDT effectiveness correlates directly with the amount of nanoparticles taken up by the different cell lines. (P4)
Editors, please show 53038_Gesquiere_Figure6 as this point is narrated.
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or PowerPoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
JOVE concept schematic – Authors, please provide a high resolution layered version of this figure for the editors to manipulate in the schematic.
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Mona Doshi: The main advantage of this technique over existing methods, like chemotherapy, radiotherapy and surgery, is that treatment can be targeted to specific disease sites in order reduce side effects.  The active material used shows no in-vitro toxicity, and future development will allow the nanoparticle system to target specific disease sites [1.1.1 – MED]. 
1.1.1. Talent speaks toward camera, interview style.

1.1.2. [split shot] Talent says second sentence (CU)

Protocol (read by voice talent at JoVE):

2. Fabrication of nanoparticles

2.1. Begin this procedure with culturing of cell lines and preparation of the MEH-PPV (pronounced as the letters “MEHPPV”) stock solution as described in the text protocol [2.1.1 – Title Card].
2.1.1. Title Card.
2.2. Add 50 microliters of the undiluted MEH-PPV stock solution into 3 milliliters of tetrahydrofuran, or THF [2.2.1 – MED].  Label this solution as diluted MEH-PPV stock solution [2.2.2 – CU].  Transfer to a 1 centimeter quartz cuvette [2.2.3] and measure the absorbance at 495 nanometers by ultraviolet-visible spectroscopy [2.2.4 – MED-over the shoulder]. 
2.2.1. Film as written.  Use labeled containers
2.2.2. Stock solution as talent labels it.
2.2.3. [added] Talent transfers the solution to the cuvette
2.2.4. Talent measures the UV spec absorbance at 495 nm and it is higher than 0.17.
2.3. If the absorbance of the diluted MEH-PPV stock solution is higher than 0.17, dilute the undiluted MEH-PPV stock solution by adding more THF, 1 milliliter at a time [2.3.1 – MED] until the measured absorbance at 495 nanometers is in the range of 0.13 to 0.17 [2.3.2 – CU].
2.3.1. Talent dilutes the MEH-PPV stock solution by adding more THF 1 milliliter at a time.
2.3.2. UV spec as talent measures the absorbance at 495 nm and it is between 0.13-0.17.
2.4. Next, prepare the nanoparticles by reprecipitation method by transferring 1 milliliter of a blended MEH-PPV/PCBM (pronounced as the letters “MEHPPV PCBM”) solution into a 1 milliliter syringe with the needle attached to it [2.4.1 – MED-over the shoulder].
2.4.1. Talent transfers 1 mL of MEH-PPV/PCBM solution into a 1 mL syringe with the needle attached to it.  TEXT Overlay:  see text for blending of MEH-PPV and Phenyl-C61-butyric acid methyl ester (PCBM)
2.4.2. [added] The bubble becomes bigger as talent transfers solution into the syringe.
2.5. Rapidly inject 1 milliliter of the blended MEH-PPV/PCBM solution into 4 milliliters of deionized water stirring at 1200 rpm [2.5.1 – CU].  Stop stirring immediately after injection.  Use these nanoparticles without further processing [2.5.2 – MED-over the shoulder].
2.5.1. 4 mL of stirring water as talent rapidly injects 1 milliliter of the blended MEH-PPV/PCBM solution in.
2.5.2. Talent stops the stirring by removing the vial from the stirrer.
3. Photodynamic therapy (PDT) on cells incubated with nanoparticles 
3.1. To perform PDT on cells incubated with nanoparticles, first label a set of 96-well plates as shown in the text protocol [3.1.1 – MED-over the shoulder].
3.1.1. Talent labels 96-well plates. 
3.2. Then, harvest the cells from culture flasks by removing media and washing the cells twice with Dulbecco’s phosphate buffered saline, or DPBS, followed by incubation of the cells with 0.05% trypsin for 10 minutes [3.2.1 – CU].  Add 2 milliliters of Dulbecco’s modified eagle medium supplemented with 10% fetal bovine serum to the resulting cell solution [3.2.2 – MED].  Mix the solution properly to separate cell clusters into singlets [3.2.3 – CU]. 
3.2.1. Flask as talent removes the media and begins to wash the cells.  Use labeled containers.
3.2.2. Talent adds 2 milliliters of DMEM media supplemented with 10% FBS to the cells and transfers to a 15 ml centrifuge tube.  Use labeled containers.  TEXT overlay:  DMEM with 10% FBS
3.2.3. Cell solution as talent pipettes to mix the separate cell clusters into singlets.
3.2.4. [added] Same action with a wider shot.
3.3. Take 100 microliters of the cell suspension and add to 900 microliters of DMEM supplemented with 10% FBS [3.3.1 – MED-over the shoulder].  Mix well and place 10 microliters of this suspension onto a hemocytometer [3.3.2 – CU]. 
3.3.1. Talent removes 100 microliters of the cell suspension and add to 900 microliters of DMEM media supplemented with 10% FBS.
3.3.2. Hemocytometer as talent pipettes the cell suspension there.
3.4. Count the cells using the hemocytometer and adjust the concentration of the cell suspension to fifty thousand cells per milliliter [3.4.1 – MED].  Then seed the 96-well plates by adding 50 microliters of the cell solution into the wells, thus seeding 2500 cells per well [3.4.2 – CU].
3.4.1. Talent counts cells at the microscope.
3.4.2. 96-well plate as talent adds 50 microliters of the cell solution into the wells.
3.5. Next, prepare different nanoparticle concentrations by adding 20, 100, and 180 microliters of the prepared nanoparticle suspension to DMEM to obtain a final volume of 2 milliliters [3.5.1 – MED].
3.5.1. Talent prepares different nanoparticle concentrations by adding 20, 100, and 180 microliters of the prepared nanoparticle suspension to DMEM to obtain a final volume of 2 milliliters.  Use labeled containers.
3.6. After 24 hours wash the wells with 1X DPBS and add 50 microliters of increasing concentrations of nanoparticles into the wells [3.6.1 – MED-over the shoulder].  Each cell line has triplicates for each concentration of nanoparticles [3.6.2 – CU].
3.6.1. Talent washes the wells and begins to add increasing concentrations of nanoparticles into the wells.  Use labeled containers.  Continue action in next shot.  TEXT Overlay:  see text for concentrations
3.6.2. Plate as talent continues to add the nanoparticles to the wells.
3.7. 24 hours after addition of the nanoparticles, wash the cells with 1X DPBS and add 50 microliters of Hank’s balanced salt solution, or HBSS, to each well [3.7.1 – MED].
3.7.1. Talent washes the cells with 1X DPBS and adds 50 microliters of HBSS to each well.  Use labeled containers.   
3.8. To irradiate the cells, warm up the lamp of the solar simulator for 15 minutes [3.8.1 – MED-over the shoulder].  Place a UV filter in front of the lamp to filter out UV light [3.8.2 – CU].  Calibrate the lamp with a reference solar cell by adjusting the lamp power to obtain 0.5 sun intensity at the surface of the 96 well plate.  Here, that condition was achieved with 218 Watts of power supplied to the lamp [3.8.3 – MED-over the shoulder]. 
3.8.1. Talent turns the lamp of the solar stimulator on.
3.8.2. Lamp of the solar stimulator as talent places a UV filter in front of it.
3.8.3. Talent calibrates the lamp with a reference solar cell by adjusting the lamp power.  TEXT Overlay (as “0.5 sun intensity” is narrated):  50 mW/cm2
3.9. Place the 96 well plate under the lamp with the lid open and irradiate the cells for 60 minutes, which results in a light dosage of 180 Joules per square centimeter [3.9.1 – CU].
3.9.1. Solar stimulator as talent places the 96-well plate there with an open lid.  TEXT Overlay:  see text for calculation
3.10. Following irradiation, replace the HBSS with 50 microliters of DMEM supplemented with 10% FBS and incubate the plates for the respective time periods after photodynamic therapy [3.10.1 – MED].
3.10.1. Talent replaces the HBSS with DMEM supplemented with 10% FBS.  Use labeled containers.  
4. Qualitative and quantitative analysis of PDT effect, intrinsic cytotoxicity, and uptake of nanoparticles 
4.1. After each time period, measure the cell viability by adding 10 microliters of MTT to the well [4.1.1 – MED].  Incubate the plate for 4 hours for formazan crystals to form [4.1.2 – MED-over the shoulder].  Then, add 50 microliters of the solubilization solution into the wells and incubate the plate for 6 hours to dissolve the formazan crystals [4.1.3 – CU]. 
4.1.1. Talent adds 10 microliters of MTT to cells.  Use labeled containers.
4.1.2. Talent starts a timer to count down from puts the 96 well plate in the incubator for 4 hours and places it next to the p 
4.1.3. Plate as talent adds 50 microliters of solubilization solution into the wells from a labeled container.
4.2. Measure the cell viability by recording the absorbance at 570 nanometers with a microplate reader [4.2.1 – MED-over the shoulder].  To measure the intrinsic cytotoxicity of the nanoparticles read the 96 well plate without applying PDT to it [4.2.2 – MED].
4.2.1. Talent reads the absorbance at 570 nm on a microplate reader.
4.2.2. [added] CU of reading
4.2.3. Talent inserts another plate that has not had PDT treatment into the microplate reader.
4.2.4. [added] CU of reading
4.3. To measure the uptake of nanoparticles, detection of ROS formed after PDT, and detection of apoptosis/necrosis after PDT, first turn on the lamps of the microscope and the laser 30 minutes before imaging [4.3.1 – MED].  Put the petri dish containing the fixed cells on the stage of the microscope [4.3.2 – CU].   
4.3.1. Talent approaches the microscope and turns on the lamps and lamps.
4.3.2. Petri dishes as talent places under the microscope.  TEXT Overlay:  see text for preparation of the fixed cells with staining 
4.4. Collect the fluorescence from nanoparticles, ROS detecting reagent, propidium iodide, annexin V FITC (pronounced as “annexin five fitz-cee”) and DAPI (pronounced as “dap-ee”) [4.4.1 – MED].  Overlay the phase contrast images and the fluorescence images in ImageJ software [4.4.2 – MED-over the shoulder].
4.4.1. Talent works at the microscope to visualize the fluorescence.  TEXT Overlay:  see text for filters
4.4.2. Talent uses the ImageJ software to overlay the phase contrast, nanoparticle, ROS detecting reagent, PI, annexin V FITC, and DAPI images.
4.4.3. [added] Talent uses imageJ software to overlay the phase contrast, ROS detecting reagent and DAPI fluorescence images.
4.4.4. [added] Talent uses imageJ software to overlay the phase contrast, propidium iodide, annexin V FITC and DAPI fluorescence images.
5. Results: Effect of PDT on different cell lines administered with nanoparticles 
5.1. Representative results after incubation of nanoparticles with different cell lines are shown here [5.1.1 – LM].  OVCAR3 cell line shows the highest uptake [5.1.2 – LM], followed by A549 [5.1.3 – LM] and MDA-MB-231 [5.1.4 – LM].  TE 71 does not show any fluorescence of nanoparticles [5.1.5 – LM].
Authors, please indicate how to pronounce these cells lines for the JoVE voice talent.

5.1.1. 53038_Gesquiere_Figure1
5.1.2. 53038_Gesquiere_Figure1.  Editors, please zoom into the right-most panel labeled OVCAR3.
5.1.3. 53038_Gesquiere_Figure1.  Editors, staying zoomed in, please slide over to the adjacent panel to the left labeled A549.
5.1.4. 53038_Gesquiere_Figure1.  Editors, staying zoomed in, please slide over to the adjacent panel to the left labeled MDA-MB-231.
5.1.5. 53038_Gesquiere_Figure1.  Editors, staying zoomed in, please slide over to the adjacent panel to the left labeled TE 71.
5.2. The cell viability measurements on these cell lines, when kept in the dark, are shown by the bar graphs here.  There is almost no cell death up to 96 hours in any of the cell lines [5.2.1 – LM].

5.2.1. 53038_Gesquiere_Figure2

5.3. After application of PDT, the ROS formation detected by ROS detecting reagent is shown here for OVCAR3 cell line.  In this control sample there is no green fluorescence as it has no nanoparticles and no light dose [5.3.1 – LM].
5.3.1. 53038_Gesquiere_Figure3
5.4. However, when both the nanoparticle and light doses are given to the cells, immediately after PDT, the bright green fluorescence from ROS detecting reagent can be seen [5.4.1 – LM].

5.4.1. 53038_Gesquiere_Figure3
5.5. The cell viability after PDT is shown here by the bar graph for various nanoparticle doses [5.5.1 – LM].

5.5.1. 53038_Gesquiere_Figure5
5.6. The results of the live/dead double staining experiment are shown here, in which the OVCAR3 cell line undergoes necrosis at high light dose [5.6.1 – LM].  Whereas, at low light doses, the cells undergo apoptotic death [5.6.1 – LM].
5.6.1. 53038_Gesquiere_Figure6 – Authors, please provide a version of this figure with the light dose labeled on each panel.  Editors, please highlight the rightmost panel.
5.6.2. 53038_Gesquiere_Figure6 – Authors, please provide a version of this figure with the light dose labeled on each panel.  Editors, please highlight the leftmost and middle panel.
6. Conclusion (said by authors on camera)
6.1. Mona Doshi: After watching this video, you should have a good understanding of how to fabricate composite conducting polymer nanoparticles for PDT and apply these nanomaterials in PDT for in-vitro study of the properties and potential of newly developed nanomaterials in PDT based disease treatment [6.1.1 – MED].
6.1.1. Talent speaks toward the camera, interview style.
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.
JOVE concept schematic – Authors, please provide a high resolution layered version of this figure for the editors to manipulate in the schematic.
53038_Gesquiere_Figure1- uptake of nanoparticles
53038_Gesquiere_Figure2- intrinsic cytotoxicity of nanoaprticles

53038_Gesquiere_Figure3- control for ROS detection after PDT

53038_Gesquiere_Figure4- ROS detection immediately after PDT

53038_Gesquiere_Figure5- cell viability after PDT

53038_Gesquiere_Figure6- live/dead double staining experiment – Authors, please provide a version of this figure with the light dose labeled on each panel.  
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, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


