	Sound Bite #
	Visuals
	Text

	1. Animation
	
	Measuring volumes and working with solutions is a routine aspect of scientific experiments performed in laboratories across the globe.    


	2. Animation

	I’m not a big fan of the black background.   I think its there because the solute particles are white and we need a dark background to show them alone.  

Let’s darken the particles and add a white background to this schematic.    
	Solutions are made up of a solute dissolved in solvent to yield a homogeneous mixture of molecular substances (A).    

Solutions are generally identified by their components and corresponding concentrations (B).  



	3. Animation


	This also should be over a white background.  


	There are many different containers designed for working with and measuring solutions; understanding how to properly utilize these vessels is essential when preparing solutions.



	4.  Animation

	I shortened this sound bite.  Slow down the animation of pouring so that the explosion is “timed” with failed.   
	When preparing solutions, poor technique, can be the difference between a successful or failed experiment.  

	5. Section Title  

Quantifying and Diluting Solutions
Video 

	 
	When performing experiments, it is imperative to know the exact concentration of solutions used.  


	6. Animation

	Bring the mole (animal) up to where the position where the text reads “1 mole”.   Fade the mole cartoon into the illustration of solute powder.   Drop that into the beaker and fade on “1 mol”.   “1 mole” is not correct.   

@1:21 – “moles” should be “mols”.

Next to grams add “(g)”.  Next to molecular weight write, “(g/mol).  Use the graphic of the solute here.  


	Concentration is most commonly expressed as molarity.  A one molar solution contains one mol of solute per liter of solution (B+C)– show both on screen simultaneously).  When making solutions in the lab, the mols of solute can be determined from the measured mass of the molecule and its molecular weight (C).

 

	7. Video

	
	Solutions can also be prepared and quantified as percent concentrations (A) from the weight of solute per unit volume of solvent, known as a percent weight-volume solution (B).  



	8.  Video

	
	Keep in mind that the solute is sometimes in liquid form (A).  In this case, the percent concentration can be expressed as the volume of liquid solute per unit volume of solvent, referred to as a percent volume-volume solution (B).



	9.  Video
 
	 
	For frequent use, concentrated solutions of stable compounds, known as stock solutions, can be prepared (A).  Stock solutions may be labeled as a multiple of the concentration in the final working solution.  Here you see a 10X solution (B).  



	10.  Video

	
	These stock solutions can be diluted as necessary with solvent to achieve the desired concentration.  

	11.  Video and animated TEXT


	
	Alternatively, a dilution can be prepared from a more concentrated solution using a parallel dilution (A).  Using this simple calculation, a solution of desired concentration and desired volume can be prepared from a stock solution of known concentration (B).  The resulting volume can be diluted to the total volume of the solution to achieve the desired concentration (C). 



	12.  Animation
	This sound bite has been changed so that the dilution factor is defined.   Please define it in the text as well according to the simple equation described. 

Highlight the V1 – the very small volume, in time with the narration.    
	However, in some situations, the dilution factor, which is equal to the final volume divided by the stock solution volume, is too large.   This makes parallel dilution impractical as the necessary volume of the stock solution would be too small to accurately measure

	13. Video

	@3:13 – I’d like to see a sequence of clips put together where we can see the pipettor going from one flask to another in order to show the process of diluting serially.    
	With the serial dilution technique, a stock solution can be used to make a dilute solution, which can then be diluted further to make a more dilute solution and so on until the desired concentration is met.


	14. Section Title: 
Measuring Volumes
Video 

	There is supposed to be a section title before this section starts.  
	When measuring volumes in the lab you will come across many containers that can hold liquid.  However, it is important to realize that not all of these vessels are designed for accurately measuring volume.



	15. Video
	Use a split screen to show the following footage simultaneously.  Above 3646 include TEXT:  Beaker and above 2283 include the TEXT:  Erlenmeyer Flask

3646@4:00-4:13 – Talent stirs some solute into a large beaker with solvent stirring.  Also a stirring beaker in background.  If possible, use digitally zoom into the beaker itself.

2283@3:02-3:12- pouring from volumetric flask into Erlenmeyer flask.  Made up of several shots, but a zoomed in shot of the Erlenmeyer itself is optimal


	Non-volumetric containers, such as beakers and Erlenmeyer flasks, are designed for mixing and storing solutions and are generally not calibrated.  Instead, the measurements, or graduations, on the side represent approximations of liquid capacity.

	16. Video 
	                                                                    2129@4:09-4:22 – graduated cylinder is filled and then poured into a volumetric flask with the aid of a funnel.


	Conversely, volumetric labware is designed to measure exact volumes of liquid substances.   Volumetric labware is denoted with the capacity it is calibrated to hold as well as the letters TC or TD.  

	17.  Animation
	Use Illustration of volumetric flask, zooming into the volumetric flask only.  Put a red circle around the letters TC and add TEXT:  TC = To Contain
	TC stands for “to contain” and is generally found on volumetric flasks and graduated cylinders, which are calibrated to hold a precise volume of liquid.

	18.  Video
	2754@2:52-3:11 – Illustration of a 5 mL pipette showing the letters TD.  Circle the TD with a red circle and add TEXT:  TD = To Deliver
	TD denotes “to deliver” and is usually found on measuring devices designed to dispense liquid, such as pipettes and syringes.

	19. Video
	A)  2874@2:28-2:30 – short shot; possibly play shot and then freeze and slowly zoom into flask.

B)  2283@2:55-3:01, CU and then ECU of volumetric flask as it is Q.Sed with purified water
C)  Freeze shot at very end when the solution is brought up to the graduation line and bring in TEXT (as narrated):  Quantity Sufficient.  Then, as Q.S is narrated, highlight the Q and S and have all the letters melt away and the Q and S come together to form QS

	Volumetric flasks are generally used to prepare solutions of a specific concentration (A).  
After dissolving the solute, solvent is added to the flask until the total volume reaches the graduation line (B).  Adding the “quantity sufficient” to reach this volume is known as Q.S.’ing (pronounced “Que-Ess-ing”) the solution (C).



	20.  Video

	A) 1745@6:28-6:36 - nice zoomed in shot of a small tube volumetric flask being Q.Sed with a clear shot of the meniscus.

B) At the end of the clip, freeze the shot, and bring in a line (or dashes) that go across the bottom of the meniscus, along its lowest point. Add a text overlay that say’s Meniscus.   

	When Q.S.’ing the solution, the top of the liquid curves where it meets the flask.  This is called the meniscus and is caused by surface tension (A).  In an aqueous solution, the meniscus is concave, and should be read at the lowest point of the curve (B).

	21. Video
	Shot 4 panels of the following clips showing various pipettes/graduates being used.  Each panel should pop up sequentially in the order listed below.  As the narration is ending, zoom into the last panel (1431) and transition into the next video clip, which is a continuation of this video.

2196@4:20-4:39 – Graduated cylinder is poured into and then used to aliquot sample in equal volume. 
3061@1:19-1:43 – Micropipette is used to fill microfuge tube and tip is ejected, twice.
2754@3:14-3:26 – Serological pipette is opened from package

1431@7:09-7:19 – Solution in beaker as acid is added with a graduated cylinder

	There are several vessels designed to measure and deliver specific volumes of liquid.  When choosing volumetric labware, always select the smallest device that will accommodate the desired volume to achieve the highest accuracy.


	22.  Video
	1431@7:19-7:26 – Volume (Blue) is brought up to 2000 ml in graduated cylinder

	When measuring volumes of liquid above 50 mL, graduated cylinders are the appropriate choice.  



	23.   Video
	1569@2:46-3:00 – Serological pipette is used to make a solution.

	Serological pipettes are generally used to measure and deliver volumes in the range of 0.1 to 50 mL.  

	24.   Video
	1569@1:08-1:15 – Micropipette is used to transfer liquid between falcon tubes. 
Alternative shot – 2754@7:29-7:36

	For volumes of 2 microliters to 1 mL, the micropipettor can be used.  

	25.  Video
	2261@8:00-8:10-Hamilton syringe is displayed and then filled with blue dye – shot can be extended on either side of time code to fit narration.

	When plastic pipette tips are not compatible with the liquid to be measured, glass Hamilton syringes are an alternative for accurate measurement of volumes in the microliter range.

	26.  Section Title: 
Applications 

	Use title card, perhaps with the TMIJ scientist pouring solution out of the erlenmyer below.  
	Now that we have covered the basics of working with solutions, we’ll discuss how some of these concepts are applied in research. 



	27.  Video

	
	DNA Gel electrophoresis is a technique used to separate a mixed population of  DNA fragments, to estimate their size, by applying an electric field to move the negatively charged molecules through a gel matrix made of agarose – a carbohydrate from seaweed       



	28.  Video
	Add text overlay as lower 3rd:

“Application #1 - % weight/volume solutions”  in between sound bites.   


	In preparing the gel matrix, percent weight/volume solutions are commonly used to make 1% weight/volume agarose gels..  


	29.  Video
	 Text over this sound bite as lower third.

“Application #2 – Stock Solutions”

	Generally electrophoresis requires large quantities of running buffers.  Because of their frequent use and large volumes, these buffers are usually diluted from more concentrated 10x stock solutions.    


	30.  Video
	
	To achieve the desired 1x buffer, one unit volume of the stock solution is diluted in 9 unit volumes of purified water.



	 31.
	
	In microplate reader experiments, the concentration of unknown samples of protein are often determined based on a set of samples of known concentrations called standards.    



	32.  Video with modifications in text
	Text overlay as lower thirds.  

“Application #3 – Serial Dilutions”
	Serial dilutions are often used to generate standards of incrementally-higher concentrations, so that ultimately, a standard curve can be generated and the concentration of unknown sample determined.  



	33.  Video  with Animation/Graphics
	 
	You’ve just watched JoVE’s introduction to measuring volumes and working with solutions.  In this video we reviewed… some basic concepts such as measuring concentration (A), performing dilutions (B), and how different types of labware are used to make solutions (C).  Applications of some of the concepts introduced in this video were also discussed for molecular biology and biochemistry(D).  



	34.  Animation/Graphics
	Repeat animation of scientist blowing up.  
	Thanks for watching and remember to always use accuracy and precision when working with solutions.


Good general shots of making solutions for transitions, general statements.

1431@6:33-6:46 – MED shot as talent places large beaker containing dry solute onto a stirring plate and motions to pour a large graduated cylinder filled with water into it.

1431@6:47-7:00 – CU shot of large beaker with dry solute as talent pours water in and begins to stir solution.

1431@7:01-7:14 – CU shot of large beaker as more solvent is added, followed by blue dye, followed by more solvent.

1431@ 7:18-7:30 – MED and CU shots as talent fills a graduated cylinder with solution and Q.Ses it.

2283@2:00-2:17 – CU shots as talent weighs our solute, pours into volumetric flask and then a graduated cylinder is used to pour the contents into the flask using a funnel.

2283@2:18-2:54 – CU shots of talent adding chemicals from various weighboats to a flask and then shots of various labeled liquid solutions.

2283@2:55-3:12 – Talent Q.Ses a volumetric with purified water and adds to Erlenmeyer flask

3646@3:34-3:51 – Talent adds salt and then silk fibers to a beaker filled with stirring water.

3646@4:30-4:53 – various shots of a small beaker used in making a solution
2129@4:00-4:22 – solute is weighedgraduated cylinder is filled and then poured into a volumetric flask with the aid of a funnel.
2129@1:49-2:17 – Multiple shots of the solution making process as talent prepares serial dilutions.

2874@2:22-2:49 – Multiple shots as talent prepares a solution in a large volumetric flask using MilliQ water, bubbling gas through, and pHing at the end.

2196@3:27-3:51 – Multiple shots of talent filling graduated cylinder and filtering solution

2196@3:52-4:19 – Multiple shots of talent filtering solution.

2196@4:20-4:40 – Multiple shots of Q.Sing solution and aliquoting it.

3061@1:19-1:43 – Micropipette is used to fill microfuge tube and tip is ejected, twice.
2754@3:14-3:26 – Serological pipette is opened from package and attached to pipettor.

1569@2:46-3:06 – Serological pipette is used to make a solution.
3923@1:33-1:54 – Talent weighs out the chemical on balance, adds to flask, and adds water.
1745@6:12-6:36 - nice zoomed in shot of a small tube volumetric flask being Q.Sed with a clear shot of the meniscus.

2527@1:50-2:12 – 1L of labeled ACSF solution as talent bubbles 95%O2/5% CO2, pH 7.2-7.4, 295-310 mOsm/L through it.

