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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? NO
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? NO
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.) 2.2, 3.3, 3.4, 3.5 and 4.4
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.) 3.3 and 4.4
E.  Will the filming need to take place in multiple locations? NO
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 method is to improve the efficiency and sensitivity of a separation through the optimization of a Curtain Flow column. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Danijela Kocic: This method can help answer key questions in the field of environmental sciences, forensics, and areas that require trace sample analysis where an efficient and highly sensitive separation technique is required. 1.1 Take 1 is actually 6.3.
1.2. Sercan Pravadali-Cekic: The main advantage of this technique is that it increases the efficiency of the separation and the sensitivity of the analysis compared to conventional methods of HPLC separations.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Danijela Kocic: This method can provide a means to increase the separation power as well as peak capacity, in an economically and time efficient way. 
1.4. Andrew Jones: The curtain flow column is a new concept to practitioners of HPLC, but the use of the column is not complicated. It just requires simple optimization of appropriate flow ratios.
Protocol (read by voice talent at JoVE):

2. Split-flow System Setup
2.1. First prepare bottles of 100% ultrapure water and 100% methanol for mobile phases A and B of the HPLC instrument. Purge the pumps as per manufacturer requirement.
2.1.1. MED: Talent preps bottles of mobile phases and hooks up to instrument 
2.1.2. CU: Pumps/lines running solvent through; try to capture liquid as it starts to run through the line
2.2. After purging, disconnect the pump line from the injector valve of the auto-sampler. Attach a T-piece to the disconnected line. To each port of the T-piece, attach tubing of 0.13 mm internal diameter and 15 cm long.
2.2.1. MED Over the Shoulder: Talent disconnects pump line

2.2.2. CU: Talent attaches T-piece to line

2.2.3. MED: Talent attaches tubing (TEXT: 0.13 mm i.d., 15 cm long)
2.3. Connect one tube from the T-piece to the injector valve of the auto-sampler. Finally, set the pump to a flow rate of 1 ml per minute.
2.3.1. MED Over the Shoulder: Talent connects tube from T-piece to injector valve.
2.3.2. MED Over the Shoulder: Talent sets pump to correct flow rate (TEXT: 1 ml/min)
3. Tuning of Curtain Flow (CF) Inlet Ratio on Split-Flow System
3.1. Tare two empty collection vessels… and label them central and peripheral. For 60 seconds, use the “central” labeled vessel to collect the exiting mobile phase from the line coming from the injector.
3.1.1. MED: Talent weighs vials on analytical balance and writes their tare weights on them labels them C and P, get multiple usable shots for reuse later
3.1.2. CU: Labels of “Central” and “Peripheral” vials

3.1.3. MED: Talent collects mobile phase in central line; multiple usable takes, shot will be repeated later.
3.2. Re-weigh the “central” vessel and determine the mass of the collected mobile phase. Repeat this process by collecting the flow through of the peripheral port with the “peripheral” labeled vessel.

3.2.1. MED Over the Shoulder: Talent weighs and writes down weight of vial

3.2.2. MED: Talent collects mobile phase into vial for “peripheral”

3.3. Determine the percentage of flow, or ml per minute, from each line using the indicated equations. The central port should be about 40%, and the peripheral port about 60%.
3.3.1. MED Over the Shoulder: Talent performs calculations by hand, multiple usable takes as shot will be repeated later.  (Video Editor: Please overlay the equations while the talent does the calculations.)

TEXT: 
	% Central Port
	=
	Weight Central (g)
	X 100

	
	
	Weight Central (g) + Weight Peripheral (g)
	


	% Peripheral Port
	=
	Weight Peripheral (g)
	X 100

	
	
	Weight Central (g) + Weight Peripheral (g)
	


3.4. If the values differ by more than 2%, change the tubing length or diameter to adjust the flow ratio. Then repeat the collection and the calculation steps. 
3.4.1. MED: Talent adds in extra changes tubing to adjust flow rate (TEXT: Central = 40%; Peripheral = 60% peripheral; ± 2%)
3.4.2. Use 3.1.3
3.4.3.  [added] Correct calculations show a central flow ratio to be 40%.
3.5. Next, turn the pump flow off… and connect the injector line to the central port of the column inlet. Also connect the line from the T-piece to the peripheral port of the column inlet. Slowly ramp the flow rate to 1 ml per minute of 100% mobile phase B. 

3.5.1. MED: Talent turns pump flow off

3.5.2. MED Over the Shoulder: Talent connects central port to injector line 
3.5.3. CU: Talent connects T-piece to peripheral port

3.5.4. MED: Talent adjusts the flow rate to 1 ml/min (TEXT: 1 ml/min) Use an angle from 2.3.2 or 3.6.1.
3.6. To finish tuning the system, flow 100% methanol at 1 ml per minute for 10 minutes to equilibrate the column.
3.6.1. MED Over the Shoulder: Talent flushes lines with methanol (TEXT: Scale time according to dimensions of column)
4. Tuning of CF Outlet Flow

4.1. To begin, use tubing to connect the central outlet port to the UV-Vis detector. Connect the same type and length of tubing to the peripheral outlet port of the CF column. Then set the pump to a flow rate of 1 ml per minute.
4.1.1. MED: Talent connects central outlet port to UV-Vis (TEXT: 0.13 mm i.d.; 15 cm long)
4.1.2. MED Over the Shoulder: Talent connects peripheral outlet port and tubing
4.1.3. MED: Talent sets pump to correct flow rate Use angle from 2.3.2 or 3.6.1.
4.2. Tare two empty collection vessels, and again label one for central collection and one for peripheral. For 60 seconds, use the central labeled vessel to collect the exiting mobile phase from the UV-Vis detector. Re-weigh the collection vessel to determine the mass of solution eluted. 

4.2.1. MED: Use 3.1.1

4.2.2. CU: Mobile phase exiting line

4.2.3. MED: Talent weighs collection vial

4.3. Repeat this process with the peripheral outlet port and labeled collection vessel. Now determine the percentage flow from each line as performed earlier with the inlet flow. The UV-Vis line should be 21%, and the peripheral outlet flow should be 79%.
4.3.1. CU: Talent collects mobile phase with “peripheral” vial

4.3.2. MED Over the Shoulder: Use 3.3.1 (TEXT: UV-Vis = 21%; Peripheral Outlet = 79%)
4.4. If the flow ratio deviates significantly, adjust the size of the tubing attached to the exit of the UV-Vis detector to alter the central flow percentage.

4.4.1. MED: Talent adds changes tubing at UV-Vis detector exit (TEXT: Increase pressure drop: decrease i.d. or increase length; Decrease pressure drop: increase i.d. or decrease length)
4.5. Sercan Pravadali-Cekic: It is important that the flow ratios between the center and peripheral at the inlet and outlet of the column follow this protocol to ensure optimal performance of the curtain flow column. 

4.5.1. MED: Interview style
5. Results: CF Chromatography Increases Sensitivity Compared to Conventional Chromatography
5.1. Active flow technology columns were developed using a specialized frit design in the multiport column end-fittings to overcome the column bed heterogeneity and improve separation performance. 
5.1.1. LAB MEDIA: Figure 1_nolabels.tif (Video Editor: to left side image, add caption “Back view” and to right image add caption “Front view”. To the arrow add the label “1:3 Ratio AFT Cap Frit.”)

5.2. A test mixture containing phenetole, butylbenzene and pentylbenzene was analyzed on conventional 4.6 and 2.1 mm i.d. columns and a 4.6 mm i.d. curtain flow column. The separation of the mixture illustrates the improved performance in terms of efficiency and sensitivity, of a Curtain Flow column relative to standard columns.
5.2.1. LAB MEDIA: Figure 4_nolabels.tif (Video Editor: Add in labels “Conventional 4.6 mm column”, “Conventional 2.1 mm column”, and “Curtain Flow Column” to the dark dotted line, lighter dotted line, and bold line respectively, as well as “Phenetole”, “Butylbenzene”, and “Pentylbenzene” above the second, third and fourth peaks from the left respectively. Highlight with a box or otherwise draw attention to the solid line when the second sentence is spoken.)

5.3. The use of a curtain flow column increased the signal for butylbenzene despite the reduced peak volume. 
5.3.1. LAB MEDIA: Figure 6_nolabels.tif (Video Editor: Labels the widest peak “Conventional 4.6 mm column”, the small narrow peak “Conventional 2.1 mm column”, and sharpest tallest peak “Curtain Flow Column” respectively. Highlighted the central, narrow peak with a box when “increased signal” is spoken.)
6. Conclusion (said by authors on camera)

6.1. Sercan Pravadali-Cekic: Once mastered, this technique can be set up in less than half an hour if it is performed properly. The curtain flow column setup can be reused over and again, but the flow ratios should be checked routinely.

6.2. Andrew Jones: While attempting this procedure, it’s important to remember to be as close to the prescribed flow ratios as possible.

6.3. Danijela Kocic: The curtain flow column has paved the way for researchers in the field of HPLC to push the limits of columns and UPLC instruments to obtain faster sample analysis without compromising separation performance.  Slated as 1.1 take 1 accidently.
6.4. Sercan Pravadali-Cekic: After watching this video, you should understand the importance of curtain flow columns as they can provide better separation performance than conventional HPLC columns. 
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.  

5.1.1 LAB MEDIA 1(Figure 1.tif): Figure1_nolables.tif
5.2.1 LAB MEDIA 4 (Figure 4.tif): Figure4_nolables.tif
5.3.1 LAB MEDIA 6 (Figure 6.tif): Figure6_nolables.tif

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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