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Validation of Rapid DNA Methods



Disclaimer

• The opinions and assertions contained herein are 
solely those of the author and are not to be 
construed as official or as views of the U.S. 
Department of Commerce.

• Commercial equipment, instruments, software, or 
materials are identified in order to specify 
experimental procedures as completely as possible. 
In no case does such identification imply a 
recommendation or endorsement by the U.S. 
Department of Commerce, nor does it imply that any 
of the materials, instruments, software or equipment 
identified are necessarily the best available for the 
purpose.



Rapid DNA (RDNA) Typing
Forensic DNA Typing

• Laboratory process: DNA extraction, quantification, 
amplification (PCR), separation/detection, data analysis

• Rapid DNA – fully integrated process

Sample = swab in
Answer = STR Profile out



Sampling of RDNA Instruments

• RapidHIT 200

• PowerPlex 16HS

• Globalfiler

• RapidHIT ID

• Globalfiler

• ANDE/DNAScan

• PowerPlex 16

• ANDE

• FlexPlex (27)
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Lifecycle of a method of analysis

Research & 
Development

New test, 
method, or 
instrument

Developmental 
validation

Internal 
validation

Routine Use

Adapted from Feinberg et al. (2004) Anal. Bioanal. Chem. 380: 502-514

Development of new instrumentation
Development/adaptation 

of new STR kits

Performance parameters
Accuracy, precision, 

sensitivity, etc
e.g.: FBI-QAS 8.2.1

Prototypes, early models
evaluations, robustness, interlabs

Optimization of conditions/settings
Confirming DV in your 

lab (verification)
e.g.: FBI-QAS 8.3.1

SOPs, Training
Proficiency testing

Revalidation
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Recent publications
Evaluations

Developmental Validation
Internal validation



Evaluation

• First pass check into how an instrument or method performs

• Might be performed on prototypes, early access equipment

• Instrument and reagents might still be optimized by the developer

• Might be structured similar to a “formal” validation

• Run a number of samples to check the accuracy, sensitivity 

• Assess performance over multiple cartridges

• Anything you might be interested in testing



Evaluations



Evaluations
Generating a RDNA Profile

Holland and Wendt FSI:G (2015)



Evaluations - Sensitivity
Extracted DNA applied to swab

LaRue et al. FSI:G (2014)



Evaluations - Sensitivity

To test the relative sensitivity of the process, heavy and light (defined as either 
three up and down swipes or two down and one upward swipes, respectively) buccal 

swabs were used. Five heavy and light samples were assayed on the RapidHIT system and all 
of the samples returned full profiles 

LaRue et al. FSI:G (2014)



Evaluations - Success
Thong et al. FSI:G (2015)

Date-Chong et al. FSI:G (2016)



Evaluations - Success

Seven labs, two RDNA platforms, 
11 independent instruments, 280 samples

Romsos et al. FSI:G (2015)



Developmental Validation

• What is expected performance of an instrument?

• Often the developer or inventor of a method/instrument 
publishes this data

• Following some standard

• Often called a developmental validation

Developmental validation is the acquisition of test data and 
determination of conditions and limitations of a new or 

novel DNA methodology for use on forensic samples. 



Developmental 
Validation

Characterization
of the genetic 

markers

Population 
studies

Species 
specificity

Sensitivity 
studies

Stability 
studies

Reproducibility

Case-type 
samples

Mixture 
studies

Precision 
and 

accuracy 
studies

PCR-based 
studies

Expert
software

https://www.fbi.gov/file-repository
/quality-assurance-standards-for-

forensic-dna-testing-
laboratories.pdf/view



Developmental Validation



Dev Val - Extraction
Jovanovich et al. FSI:G (2015)



Dev Val – Precision and 
PCR-based studies

Della Manna et al. FSI:G (2016)



Dev Val - Sensitivity

Jovanovich et al. FSI:G (2015)



Dev Val - Sensitivity

Della Manna et al. FSI:G (2016)



Dev Val - Sensitivity

Salceda et al. FSI:G (2017)



Dev Val - Inhibitors
Jovanovich et al. FSI:G (2015)



Dev Val - Inhibitors

Salceda et al. FSI:G (2017)



Dev Val - Stability
Jovanovich et al. FSI:G (2015)



Dev Val - Precision

Salceda et al. FSI:G (2017)



Dev Val - Precision

Della Manna et al. FSI:G (2016)



Internal Validation

• Why do we perform an internal validation study?

• To confirm that a method or instrument performs as 
expected.

• A Verification



Internal 
validation

Sensitivity and 
stochastic

Contamination

Mixtures
Precision and 

accuracy
(rep&rep)

Known and 
non-probative

https://www.fbi.gov/file-repository
/quality-assurance-standards-for-

forensic-dna-testing-
laboratories.pdf/view



Internal Validation

Internal validation is an accumulation of test data within 
the laboratory to demonstrate that established methods and 

procedures perform as expected in the laboratory (QAS)



IV - Precision
Moreno et al. FSI:G (2017)



IV - Sensitivity

Moreno et al. FSI:G (2017)

• 250 ng – full profiles
• 100 ng – some drop out
• Estimates for allele drop out thresholds



IV – Reagent Lots

Moreno et al. FSI:G (2017)



IV – Checking swab type

Moreno et al. FSI:G (2017)



Evaluations Developmental
validation

Internal
validation

Thoughts

• First pass testing
• Anything is game
• Instrument is still undergoing optimization
• Not a validation (waiting for DevVal to be made public)



Evaluations Developmental
validation

Internal
validation

Thoughts

• Following Standards for experiments
• Define validation performance “space”
• Minimal requirements – more can (and is) done
• More robust – more samples, replicates, operators, experiments
• Instrument is optimized – final version
• Performed one time



Evaluations Developmental
validation

Internal
validation

Thoughts

• Following Standards for experiments
• Verification of the developmental validation
• Define validation performance “space” for a specific lab
• Additional experiments can cover ranges or experiments    

outside of the published developmental validation
• Performed on commercial instrument
• Performed by a laboratory (one per lab)
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