Working Range Volume Calculator

How to use this spreadsheet:

This spreadsheet is designed to provide you with working ranges for your Echo qualified source plates and your Echo 550 or 555 liquid handler. The table provided in the main article is adequate for most labs but those with unusually high humidity, long sample exposure times or fillers with poor precision and accuracy, may find this spreadsheet will provide working volumes more appropriate that that particular lab.
Fill in the appropriate yellow fields. Enter precision and accuracy data as well as starting and equilibrium DMSO concentration (pure DMSO = 100%). If you do not know the precision and accuracy of your plate filler, please see the experimental protocol here to determine those values.

Determine how many wells per plate are acceptable as being outside the working volume of the plate. The last two columns of Table 1 show how many wells will be outside the working range for one to four standard deviations. We believe that most labs are adequately served when they choose 3 standard deviations (one well outside the working range for every two 384-well plates or two wells outside the range for a 1536-well plate.)

	Number of standard deviations from mean
	% of values outside range (Two-tailed)
	% of values outside range (One-tailed)
	Number of wells beyond X standard deviations from the mean in 384-well plate in a single-tailed Experiment
	Number of wells beyond X standard deviations from the mean in 1536-well plate in a single-tailed Experiment

	1
	31.73%
	15.87%
	60.92544
	243.70176

	2
	4.55%
	2.28%
	8.736
	34.944

	3
	0.27%
	0.14%
	0.5184
	2.0736

	4
	0.006%
	0.003%
	0.01152
	0.04608


Table 1.
The values in the spreadsheet are determined by the following equations:

Max volume=Plate max vol X (100% - (Starting DMSO% - Equilibrium DMSO%) + ( Accuracy [can be positive or negative value ]) + Z X %CV (where Z, the number of standard deviations, is determined by average allowable wells that are skipped per plate)).

Min volume = Plate min vol X (100% - (Accuracy [can be positive or negative value] + Z X %CV )
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Min Max

20.00 19.14 57.14

6.50 10.00 6.22 12.75

2.50 12.00 2.39 13.33

2.00 6.00 1.91 6.665

2.00 6.00 1.91 6.665

What is the equilibrium DMSO% of your 

sample? Measured on Echo system after at least 24 hours.

Adjusted Working Range mL

Choose an integer number of standard 

deviations for allowable number of 

outliers.

What is the measured percent deviation 

(accuracy) of your plate filler?

What is the measured %CV (precision) 

of your plate filler?

What is the measured percentage of 

DMSO in your starting sample?

This number can be positive (overfill) or negative (underfill).

Determined by plate depth CV on diagnostics page

Measured on Echo immediately after plate is filled.

1536 LB COC (P-05525)

1536 HB COC (LP-03730)

For 384-well plate, choose "1" to allow 61 outliers, choose "2" 

for 9, choose "3" for one outliers every other plate, and 

choose "4" for one outlier every hundred plates. For 1536-

well plate, choose "1" to allow 244 outliers, "2" for 35 outliers, 

"3" for 2 outliers and "4" for 4 outliers in every 100 plates.



384 PP (P-05850)

384 LV COC (P-05710)

384 LDV COC (LP-0200)
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		What is the measured percent deviation (accuracy) of your plate filler?								0.00%		This number can be positive (overfill) or negative (underfill).

		What is the measured %CV (precision) of your plate filler?								0.00%		Determined by plate depth CV on diagnostics page

		What is the measured percentage of DMSO in your starting sample?								100.00%		Measured on Echo immediately after plate is filled.

		What is the equilibrium DMSO% of your sample?								70.00%		Measured on Echo system after at least 24 hours.

		Choose an integer number of standard deviations for allowable number of outliers.								3		For 384-well plate, choose "1" to allow 61 outliers, choose "2" for 9, choose "3" for one outliers every other plate, and choose "4" for one outlier every hundred plates. For 1536-well plate, choose "1" to allow 244 outliers, "2" for 35 outliers, "3" for 2 outliers and "4" for 4 outliers in every 100 plates.

						Adjusted Working Range mL

								Min		Max

		384 PP (P-05850)						20.00				19.14		57.14

		384 LV COC (P-05710)						6.50		10.00		6.22		12.75

		384 LDV COC (LP-0200)						2.50		12.00		2.39		13.33

		1536 LB COC (P-05525)						2.00		6.00		1.91		6.665

		1536 HB COC (LP-03730)						2.00		6.00		1.91		6.665
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