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Introduction
DNA analysis has been cited as the gold standard in forensic science. 
It aids law enforcement in identifying criminals, solving crimes, and 
exonerating the innocent. As arrestee DNA collection laws continue to 
expand, forensic laboratories are experiencing increased burdens on 
people and resources. Rapid DNA technology has been designed to 
increase the speed of DNA processing, minimize DNA backlogs in crime 
labs, and help lower the cost of law enforcement by providing a biometric 
link between a criminal activity and an individual being held in custody.

The DNAscan™ Rapid DNA Analysis™ System, from GE Healthcare Life 
Sciences and NetBio, is a fully automated rapid DNA profiling system that:

•  Generates full STR profiles (with the CODIS core loci) from 5 buccal 
swabs simultaneously in less than 85 min. 

•  Has been designed and tested to provide data quality and  
concordance comparable to traditional laboratory-based forensic  
DNA analysis methods. 

•  Is easy to use and can be operated by non-technical personnel. 
The instrument has been ruggedized for use outside the laboratory 
environment and requires no recalibration or alignment after transport.

•  Contains on-board expert system analysis software that processes  
all data and designates alleles to generate STR profiles without the 
need for manual review by a DNA expert.

Workflow
1)  Collect sample

5)  Load cassette

Lab-on-a-chip system – no refrigeration needed
The DNAscan System includes a “lab-on-a-chip” consumable, the 
BioChipSet™ Cassette, which houses all reagents to eliminate 
reagent handling by the user and reduce the risk of contamination. 
The Cassette is a single-use, disposable, and closed system that 
contains all reagents and waste so they are never in direct contact 
with the instrument. Liquids are moved throughout the Cassette 
using pneumatic pressure. 

The BioChipSet Cassette

2)  Scan swab cap

3)  Insert swab 4)  Enter sample ID

6)  System runs samples

Fig 1. Sample workflow. This simple workflow enables a non-technical person to 
complete the process.

Fig 2. BioChipSet Cassette. The major components of the Cassette are shown. 
(A) top view; (B) bottom view.

A)

B)

All reagents have been optimized and tested to provide robust and 
reliable amplification in a microfluidic environment without the need 
for refrigeration. A guanidine-based extraction method is used with a 
series of filters to remove debris and bind the DNA. By controlling the 
surface area of the binding membrane and the elution volume, the 
amount of DNA delivered to each PCR Chamber is normalized.

STR amplification is performed using Promega PowerPlex™ 16 
chemistry optimized for microfluidics and contained in a lyophilized 
(dried) cake that is reconstituted by the solution of purified DNA. 

Electrophoretic separation occurs within the Cassette in 6 channels 
to accommodate 5 samples and an allelic ladder. The Cassette 
is single-use, so there is no need for alignment, maintenance, or 
routine replacement of a capillary array.

Data generation and expert system software
The DNAscan System does not require any manual intervention to 
initiate allele determination, and profiles are generated without any 
analyst interaction. An expert system software program applies a 
series of rules to each set of allele calls to determine whether the 
data is of sufficient quality for inclusion in the output file. 

Access to the data is controlled by a set of user levels and privileges. 
It is anticipated that forensic laboratory users will have access to the 
output files for evaluation, but police agency users will only be able to 
export the appropriate file for database input.

Output files produced by the DNAscan:

•  .xml file for upload to CODIS-type databases

•  .bmp file for visualization of allele calls (electropherogram)

•  .fsa file for use with other analysis software

Fig 3. Example STR profile generated using the DNAscan System. 

Preliminary performance data from the DNAscan System has been 
generated to evaluate system functionality and data quality, including 
precision of the alleles that are called, resolution between single 
base pairs, and concordance with samples processed by traditional 
workflows.

Fig 4. DNAscan System precision data for allele calling at 
each locus.
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Fig 5. Single base-pair 
data for TH01 9.3/10. 

Discussion
When fully implemented, Rapid 
DNA technology will revolutionize 
the entire DNA collection and 
analysis process. The long-term 
vision is that an individual in 
custody will provide a buccal 
sample for STR profile generation 
using the DNAscan System. The 
profile will then be uploaded to a 
centralized database for searching, 
and matches will be returned while 
the individual is still in custody.

The implementation of Rapid DNA technology will pose legal, policy, 
and funding challenges. However, the ability to search against unsolved 
cases while holding an individual in custody is too powerful to ignore. 

The primary advantages of Rapid DNA for a police agency are the 
ability to process a DNA sample in less than 85 minutes right at the 
booking station, and the potential for an electronic link between an 
arrestee and other biometric information typically collected by police 
agencies, such as fingerprints and mug shots. A fully-interconnected 
booking process will eliminate the need for manual completion 
of paperwork and will provide automated assistance to indicate 
whether DNA collection is required. 

Summary
•  The DNAscan System can generate full STR profiles (with the CODIS 

core loci) from 5 buccal swabs simultaneously in under 85 min.

•  The DNAscan System is comparable to conventional DNA testing 
methods utilized within the forensic community.

•  The easy-to-use system could become an integral part of future 
police and forensic processes in the fight against crime.

Fig 6. Diagram of interconnected 
issues related to Rapid DNA.

Rapid DNA Analysis is meant to complement, not replace, the 
functions currently carried out in forensic DNA laboratories.

Benefits of Rapid DNA for forensic laboratories
•  Enables confirmation of database hits without disrupting the 

process flow

•  Allows fast processing/segregation of reference samples

•  Helps reduce backlogs by processing database samples at the 
point of collection

•  Allows DNA labs to focus on casework samples

Rapid DNA 
technology

FundingLaws and 
standards


