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RapidHIT ID System
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Initial Testing and 
Evaluation

May 2019

RapidHIT ID 
System Installed

November 2019

Finalizing 
Validation



RapidHIT ID SYSTEM

Rapid DNA

• The FBI defines Rapid DNA as “the 
fully automated (hands free) process 
of developing a DNA profile from a 
reference sample buccal (cheek) 
swab without human intervention”

• Develop a DNA profile in under two 
hours from a body fluid sample as 
investigative aid.



• Most bone extractions take anywhere 
from 12 -72 hours 
(laboratory dependent)

• Bone extractions are labor intensive.

• Involve extensive bone preparation.

• Require designated screening areas.

WHY TEST BONES 

USING RAPID?



Sensitivity 
& 

Stochastic Study



TESTING SCHEME
• Obtained high quality bone samples from a 

known source.

• Grounded bone sample into small chunk 
consistency.

• Prepared two sets of bone samples weighing 
approximately 10mg, 50mg, and 100mg.

Set 1
• 9.9mg
• 50.5mg
• 97mg

Set 2
• 10mg
• 47.3mg
• 93.7mg

• Run samples through Rapid using Intel 
cartridges.

• Processed raw data for average. heterozygous 
peak heights and sister allele balances.

• Analyzed in GeneMarker – off instrument.



• What does this mean?

• If consistency is too fine will 

clog the system.

• Think of a sea salt grinder.

SMALL CHUNK CONSISTENCY



SO HOW IS THE DATA?

• High quality bones resulted in full DNA profiles for all amounts tested 
o 10mg, 50mg and 100mg 

• High quality: recent remains not exposed to extreme environments (heat, fire, bog, acidic soil).



BONE 1 / 10MG / SET A 

• Measured at 9.9mg

• Average Peak Heights:



BONE 1 / 10MG /SET B 

• Measured at 10.0mg

• Average Peak Heights:



BONE 1 / 50MG / SET A

• Measured at 50.5mg

• Average Peak Heights:



BONE 1 / 50MG / SET B

• Measured at 47.3mg

• Average Peak Heights:



BONE 1 / 100MG / SET A 

• Measured at 97.0mg

• Average Peak Heights:

• Increased artefactual peaks / edits



BONE 1 / 100MG / SET A 



BONE 1 / 100MG / SET A 



BONE 1 / 100MG / SET B 

• Measured at 93.7mg

• Average Peak Heights:

• Increased artefactual peaks / edits



BONE 1 / 100MG / SET B 



BONE 1 / 100MG / SET B 
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AVERAGE PEAK HEIGHTS vs BONE AMOUNT



APH BY LOCUS VERSUS BONE INPUT (SET  1)
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APH BY LOCUS VERSUS BONE INPUT (SET  2)
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APH BY LOCUS VERSUS BONE INPUT (SETS  1 & 2)
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AVERAGE PEAK HEIGHT BY LOCUS 
VERSUS BUCCAL SWAB INPUT
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BLOOD SWABS



AVERAGE PEAK HEIGHT BY LOCUS 
VERSUS BLOOD SWAB INPUT
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PEAK HEIGHT RATIOS
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DYE CHANNEL PHR vs BONE INPUT
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Blue Dye Channel Peak Height Ratio vs. Bone Amount
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DYE CHANNEL PHR vs BONE INPUT
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Demineralization Bone 

Extraction Method

• Overnight incubation
• Hands on time ~3 hours
• Additional processing to obtain a fine 

powder
• Multiple tubes often required
• Two PCIA washes to remove inhibitors

Large Volume 

Extraction Method

• Overnight incubation
• Hands on time ~3 hours
• Additional Processing to obtain a fine 

powder
• May require more than one PCIA washes 

to remove inhibitors

COMPARISON TO CURRENT METHODS



Current Bone 

Extraction Method

• 0.0112ng (170.5mg)

• 8.1732ng (453.5mg)

• 1.9880ng (544.0mg)

• 4.1636ng (644.6mg)

Large Volume 

Extraction Method

• 0.0350ng (160.2mg)

• 10.1466ng (450.0mg)

• 3.5760ng (496.6mg)

• 6.3350ng (679.3mg)

COMPARISON TO CURRENT METHODS
TOTAL DNA RECOVERED



Current Bone Extraction 
Method

Average ~0.006ng/mg of bone

Large Volume Protocol 

Method

Average ~0.009ng/mg of bone

RapidHIT Inputs Tested

• 10mg, ~0.06ng to 0.09ng

• 50mg, ~0.3ng to 0.45ng
• 100mg, ~0.6ng to 0.9ng

COMPARISON TO CURRENT METHODS
TOTAL DNA RECOVERED



WHAT ABOUT QUALITY?

• All samples had the 
correct profiles obtained.

• Multiple replicates of 
same bone source 
produced consistent 
profiles.

• No signs of 
contamination.



WHAT HAPPENS TO THE 
BONE AFTER THE TEST?

• Bone can be removed 
from the cartridge 
after testing.

• Bone can be 
reanalyzed in a new 
cartridge.



MULTIPLE TESTING OF A BONE SAMPLE THROUGH 
RAPIDHIT ID SYSTEM USING INTEL CARTRIDGES
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MULTIPLE TESTING OF A BONE SAMPLE THROUGH 
RAPIDHIT ID SYSTEM USING INTEL CARTRIDGES
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Comparable Results 

Obtained for High Quality 

Bones From:

• Bone Extract 

• Partially digested 

(demineralization buffer) 

bone chunks. 

OTHER OPTIONS



Low Quality Bones

• Evaluate bone chunks vs 

partially digested bone 

chunks vs bone extract

ADDITIONAL TESTING



Uses for Rapid
Testing of Bones



REASSOCIATION

Statistical analysis of:

• Highly fragmented remains

• Disaster Human Identification

• Rush Cases



Kinship Analysis

Statistical analysis of:

• Parent/Child 

• Siblings 

• Half-Sibling Relationships



• Fall of 2018
• 85 victims to Camp Fire Wildfire
• Funded in part by the Department of Homeland Security Science and Technology 

Directorate
• 85% of the victims successfully identified using Rapid technology
• Only 2 victims unaccounted for as of February 2019
• Two phases

• Test samples from remains
• Test samples from potential family members

https://www.dhs.gov/science-and-technology/news/2019/04/23/snapshot-st-rapid-dna-technology-identified-victims

https://www.dhs.gov/science-and-technology/news/2019/04/23/snapshot-st-rapid-dna-technology-identified-victims


• 1972 Homicide of 11-year old 
• Suspect linked through genealogy, died in 2003

• Body exhumed for direct comparison to DNA results 

With new investigative avenues for cold cases may see an increased need to process skeletal 
remains for direct comparisons

https://www.apnews.com/1e499329875a42c09055b6511103dadc

POTENTIAL APPLICATION?

https://www.apnews.com/1e499329875a42c09055b6511103dadc


Send all inquires to: 
Rachel@dnalabsinternational.com

954-426-5163

Special thanks to 

Thermo Fisher 

& the team at 

DNA Labs International

Thank You!

mailto:Rachel@dnalabsinternational.com

