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Disclaimer
We will mention commercial STR kit and instrument names,
but we are in no way attempting to endorse any specific
products.

NIST Disclaimer: Certain commercial equipment,
instruments and materials are identified in order to
specify experimental procedures as completely as
possible. In no case does such identification imply
a recommendation or it imply that any of the
materials, instruments or equipment identified are
necessarily the best available for the purpose.

Information presented does not necessarily represent the official position of the National Institute of

Standards and Technology or the U.S. Department of Commerce.
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Before there was Rapid DNA

ABO Blood Typing
(~1900-1985)

RFLP
(~1985-mid 1990s)

DQ alpha & Dot Blot Hybridization
(Early-mid 1990s) The DNA Identification Act of 1994



Then in 1995…

DNA typing presented 
for the first time in a 

major case
Questions of evidence handling

Validity of DNA typing process not 
questioned  

SRM 2391 PCR-based DNA 
Profiling Standard Released



Since 1995…

Now <8 hours to get results

Forensic DNA typing moved from RFLP to commercial 
multiplex STR kits 

1997-13 Core Loci defined
Launched October 1998

Almost 8 weeks needed 
to get results

• 1996 first multiplex STR Kits available
• 2000-2001 single coamplification kit of 

CODIS STRs

RFLP discontinued US-wide
2000

Expanded January 2017



From 2000s to Present Day



Extraction

Quantitation

Multiplex PCR

Interpretation 
of Results

Separation & 
Detection

Small liquid volumes

Faster PCR

Stable reagents MicrofluidicsNo liquid handling steps

Single instrument

Minimal operator education

Faster Separation & DetectionDNA Typing 
Process

Entire DNA typing process in less than 2 hours

Forensic News

Rugged & PortableExpert analysis software

No human intervention



Rapid Advancements 

• Many efforts made to reduce time within the 
DNA typing process

• Predominant focus area in reduction: PCR



Alternative DNA Polymerases
• Allow for a higher processivity than AmpliTaq 

Gold
• Higher resistance to inhibitors
• 16-32 fold increase in efficacy with shorter 

extension times 
• Allows for reduction in PCR thermal cycling time



Rapid PCR Protocols

2008: Identifiler - 36 minutes

2009: Identifiler Optimized - 36 minutes

2012: Identifiler 2-step PCR – 26 minutes

2013: MP7 direct PCR – 16 minutes

2014: Identifiler of 3-step and 2-step PCR across 
six thermal cyclers - 14 minutes with Streck Philisa

Standard PCR Cycling 
Time: ~3 Hours



Rapid PCR on a Chip
• Reduction of PCR volume
• Miniaturization and integration with microfluidic 

systems
E.L. Romsos, P.M. Vallone / Forensic Science International: Genetics 18 (2015) 90–99 



Forensic Integration - Microfluidics
Review of microfluidic systems 
which were composed of 2+ 
microdevices

First demonstrated fully 
integrated device without any 
manual intervention 

Run time: 4 hours

Integration of liquid extraction 
with a pre-existing microfluidic 
PCR platform and µCE



Commercial RDNA Instruments
• RapidHIT 200

• PowerPlex 16HS
• Globalfiler

• RapidHIT ID
• Globalfiler

• ANDE/DNAScan
• PowerPlex 16

• ANDE
• FlexPlex (27)
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Rapid Advancements: 
NIST Edition

How does NIST fit into Rapid DNA Identification?



Who are we?
• NIST falls within the Department of Commerce

• Mission: to promote innovation and industrial 
competitiveness by advancing measurement science, 
standards, and technology 

• Our focus is on making measurements 
• Robust examinations of technology
• Collaboration with other federal/state/local users
• Collaboration with industry

• Interagency collaboration with the FBI and DHS



Rapid Advancements: NIST Edition

2008: Demonstration 
of RPCR – 36 min

2009: Optimization 
of RPCR – 36 min

2010: Apollo 200 Testing
(136 samples)



Rapid Advancements: NIST Edition

09/2012: First prototypes delivered 
to NIST (DHS Instruments)

2013: NIST Interlab
Study (350 samples)

2014: NIST Maturity 
Assessment (280 samples)

2012-2014: Ongoing 
Communication with 
Developers



NIST: 2012 to 2014
• Many developmental changes and upgrades during 

2012-2013 timeframe 
• Software, hardware, reagents, consumables, etc

• Over 700 samples run between both platforms

• NIST participation in the Rapid-DNA committee within 
the Scientific Working Group on DNA Analysis Methods 
(SWGDAM)



NIST: Interlabs and Maturity 
Assessments
• Collection and distribution of samples to all 

participating laboratories
• IL: 3 laboratories, 350 samples total
• MA: 7 laboratories, 280 samples total

• Coordination of all testing sites to include 
return of all data to NIST for analysis and 
review 

• Analysis and compilation of all data
• Summary of results presented across multiple 

meetings within the forensic and biometric 
communities



Rapid Advancements: NIST Edition

2015: Rapid DNA 
Review Article

2015: NIST Participates 
in IXI PP16 DV
(100 samples)

2016: NIST Participates 
in ANDE PP16 DV
(150 samples)

2017: NIST 
Participates in 
ANDE FlexPlex DV
(250 samples)

2016: NIST 
Collaboration with LGC  
ParaDNA



NIST: 2017 and Beyond

• Continuing to provide data in support of 
discussion within the SWGDAM R-DNA 
committee

• Subject matter experts for R-DNA for DHS

• Continued support to the R-DNA community 
and developers



Forensic News

Future of Rapid DNA



Future of Rapid DNA
• FBI integration of commercial Rapid DNA 

profiles into CODIS with search against NDIS 
• Rapid DNA Instrumentation within Police Booking 

Stations 
• DHS continual efforts to employ Rapid DNA 

typing for immigration, refugee status, and 
mass fatality response operations for kinship 
testing
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