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Today’s Topics

• MDL Calculating/Evaluation – as it was

• MDL Calculating/Evaluation – as it is

• The Gaps to Resolve

• Evolution and Validation

• Resources
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MDLs - Past
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MDLs - then

• 7 (or more) replicates

• MDL = 𝑡(𝑛−1,1−𝛼=0.99) × 𝑆

• Easily presented in a table: 

Date Analyzed:   Matrix:  

Analyst:  Aqueous: x

Notes:  Solid:

Prep Method  / Date Other:

Spike MDL #1 MDL #2 MDL #3 MDL #4 MDL #5 MDL #6 MDL #7 AVE. SD MDL RL

Analyte ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L %R ug/L ug/L ug/L

Demo Analyte 5.000 4.100 4.250 4.400 4.300 4.900 4.300 4.800 4.436 89% 0.30 0.94 10

TestQA

ug/L

TestMe

Test Prep Quality Assurance

1/1/2023

Method ID/Description  

TestMethod TestBatch123

Instrument test instrument
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Evolution

• Integrated into LIMS

• Specialized Query

• Flexibility
• Time Periods

• Multiple Instruments or by Instrument
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Evolution
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MDLs - Now
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MDLs - Now

• Calculate spikes and blanks

• Many replicates

• Extended time period

• Options for blank calculation

• On-going comparison
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Gaps
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New Considerations

• Quarterly checks

• Multiple spike concentrations 

• MDLb ??

• MDLb vs MDLs

• MDLCurrent vs MDLCalc

• Clean Presentation

• Data in LIMS?
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Output Appearance?
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Better?

Overall Summary

Blank Evaluation

Spike Evaluation
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Single File!
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Evolution & 
Validation
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Brainstorming

Existing Data Queries (“Control Chart”)

Exportable

Excel Read-able

Logical Process, therefore programmable
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Evolution?

• Specifications
• Import

• Calculate

• Compare/Evaluate

• Formatting
• Retain imported data

• Summarize Separately

• Evaluation/Comparison

• User Interface
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Iterations

• 4 versions over 6 months before initial release
• Bug testing

• Logic errors corrected.

• Fully reprogrammed version 2 years later
• Added checks

• Calculations refined

• Improved Functionality

• Code Efficiency

• Use of inherent Excel functions
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Resources
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Expenditure

• Initial: 120 person-days for the first four versions

• Revamp (version 5): 
• 120 person-hours to program

• 40 person-hours to test and validate.
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Gains

• Time
• Simple MDLs:  30 min/MDL

• Complex MDLs: 4-6 hours/MDL

• Presentable Summary

• Traceable Data
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How to do this at home…

Spike Data:
• Concentration of each analyte

• Measured value for each analyte (preferably before rounding)

• Traceability Info (trace to prep and analysis)/sample ID

• Make sure all concentrations/measured values are in the same units 
(may need to massage data after export?)

• Helpful to have RL and MDL in export, can be added to summaries 
manually later.

• Format as table:  Analyte Name, sample ID, Concentration, 
Measured, units
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How to do this at home…

Blank Data:
• Result for each analyte (even if ND), 

• to < MDL, 

• before rounding

• Same units as spike

• Traceability Info (trace to prep and analysis)/sample ID

• Helpful to have RL and MDL in export, can be added to summaries 
manually later.

• Format as table:  Analyte Name, sample ID, concentration, units.
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Crunching the data…

• Pivot tables can summarize blanks and spikes
• Calculate Mean/SD & count number of values (n).

• Insert summarized data into the summary table

• Useful functions for calculations and collating data:
• vlookup

• t.inv(0.99, n-1) 

• percentile.inc(data range, 0.99) 

• If() (blanks>MDL%, etc)
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