
Forensic Testing Using Pressure 

Cycling Technology (PCT)

Thomas E. Strader, MS-Biotech



Abstract

• The recent emergence of new, cutting-edge technologies have allowed forensics scientists to significantly 

improve DNA collection, extraction, separation, purification, and analysis. One new technology being 

evaluated by multiple forensics laboratories is pressure cycling technology, or PCT.

• Current methods used in forensics laboratories in rape kit testing include differential organic extraction, 

laser microdissection, and filtration. These methods can be time-consuming, cumbersome, and 

inefficient.

• Studies performed in Dr. Bruce McCord’s lab at FIU have shown that when special reducing agents are 

used in combination with precise pressurization, DNA from sperm can be selectively released and 

enriched from the mixture, leaving behind largely intact epithelial cells with the DNA remaining within the 

cell.

• The University of North Texas reported that touch-samples, which typically yield too little DNA for 

accurate typing, may be suitable for routine analysis if sample preparation incorporates ultra-high 

pressure methods such as PCT, as such methods have been shown to provide effective extraction and 

enrichment of DNA from the sample.

• The progress made by these two laboratories using PCT includes data showing faster time to result, 

automation, batch-processing up to 48 samples, and methods that may lead to standardized processes 

and protocols that have the potential to relieve the back-log of rape kit samples and better identify DNA 

from low copy number specimens.



Overview

New technology is available to 

enhance the safety, 

efficiency, and quality of 

DNA testing in numerous 

areas including:

• Sexual assault

• Degraded bone

• Touch sample cases



PCT Technology Overview

• In closed container, PCT 
applies and releases 
pressure on the sample 
from ambient to 35,000 
psi in user customizable 
intervals

• PCT uses hydrostatic 
compression differential 
of various cellular 
components to disrupt 
cell with gentle but 
highly powerful  forces

Image courtesy of: http://www.vet.purdue.edu/cpr/secondaryinjury3.html
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PCT Technology Overview

• H20 is non-compressible at 
atmospheric or near  
atmospheric pressure

• H20 is 7-8% compressible at 
35,000 psi

• For reference, the bottom 
of the Mariana Trench is 
11,033 meters with a 
pressure of 15, 750 psi or  
about 8 tons per square 
inch



The Barocycler

•• Bench top instrumentBench top instrument

•• Optional heating/coolingOptional heating/cooling

•• Uses a programmable logic Uses a programmable logic 

controllercontroller

•• Processes up to three                        Processes up to three                        

samples simultaneouslysamples simultaneously



The PULSE Tube

Specially designed multiSpecially designed multi--functional tube:functional tube:

•• SingleSingle--useuse

•• Versatile, works with: Versatile, works with: 

-- Standard and custom reagents Standard and custom reagents 

-- Various sample typesVarious sample types

-- Range of sample sizesRange of sample sizes

•• ConvenientConvenient

•• EfficientEfficient

•• Safe: closed tube, sample fullySafe: closed tube, sample fully--containedcontained
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PCT Facts



•• PCT alters conformations and PCT alters conformations and 

interactions of biomoleculesinteractions of biomolecules

•• Destabilizes secondary structuresDestabilizes secondary structures

•• Does not denature or inhibit enzymesDoes not denature or inhibit enzymes

•• Does not appear to degrade DNA below Does not appear to degrade DNA below 

levels practical for forensic analyseslevels practical for forensic analyses

PCT Facts



PCT Increases Yield for Bone and Hair

http://www.promega.com/geneticidproc/ussymp20proc/oralpresentations/Gonzalez.pdf







Bruce Budowle

http://www.youtube.com/watch?v=x6zDnMnqIzI

“With this (Pressure BioSciences) technology, we’ve been able to get DNA from 

samples that yielded no results before.”
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Results Summary

• The data illustrate increased DNA yield in 

samples following PCT compared with those 

samples not exposed to pressure technology. 

• These results indicate that PCT is a viable 

method to enhance DNA recovery from 

forensic samples. 

• PCT can be used in conjunction with 

commercially available extraction reagents.



Conclusions

• This research study demonstrates the 
capabilities and potential of PCT applications 
for enhancing robustness of forensic DNA 
analysis of biological evidentiary samples. 

• The impact is that some samples that 
traditionally yield too little DNA for typing 
may now be suitable for routine analysis. 

• More cases may be solved with this combined 
approach of PCT and DNA extraction.





Sexual Assault Testing

• After a sexual assault is reported, physical 

evidence is collected from the victim and sent 

to the laboratory for testing.

• Evidence, such as DNA, that is in queue to be 

tested is defined as the backlog.

• Forensic laboratory resource and staffing 

levels have not increased with increase in DNA 

testing requests



What are the alternatives?

1. Continue status quo (unacceptable)

2. Increase resources and staffing levels to be 

able to handle case-load in a timely manner

3. Find new ways to streamline and automate 

testing protocols so more samples can be 

processed with the same staffing and modest 

increases in resources 
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