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ABSTRACT
Of all weapons of mass destruction, biological weapons (BW) today present the greatest danger. A belief that state sponsored armies or terrorist organizations, groups or individuals will use this type of weapon has never been greater which demands a capability for rapid medical response and early intervention. The specter of potential BA is well known and includes: anti-human, anti-plant and anti-animal agents. Unusual outbreaks of illnesses might be essential suspicion in recognizing of deliberate releasing of biological agents. Rapid response to BW attack depends on rapid detection and identification of BA that includes different methods such as: immunofluorescence assay, enzyme-linked immunoassay, immune-chromatographic assay and Nucleic acid detection. Molecular diagnostic methods, based on DNA amplification known as PCR (Polymerase Chain Reaction) are promising tools in fast and specific detection and identification of biological agent. 
The R.A.P.I.D.TM-PCR (Ruggedized Advanced Pathogen Identification Device) is a 32 sample capacity, automated instrument integrating Idaho Technology's LightCycler® technology into a portable, impact, resistant package. This allows field identification of pathogens quickly. 

Monitoring the fluorescence from the double-stranded DNA dye (SYBR® Green) followed by differentiation of products by melting curves or from TaqMan® probes (6-FAM-oligo-TAMRA,), allows quantification of  low initial template copy number. At the beginning of amplification, the reaction mixture contains the denatured DNA, the primers and the dye. DNA binding results in a dramatic increase of the dye molecules to emit light upon excitation. Cycle sequencing reactions done in the R.A.P.I.D. system are faster, cleaner and more readable than parallel reactions done in a conventional heat block cycler. The use of air as the cycling medium ensures temperature uniformity and rapid heat exchange with the sample loaded in thin micro-capillary tubes which are ideally suited to temperature cycling, because of their extremely high surface area to volume ratio. A conventional PCR protocol takes up-to 3 hours to do 30 three temperature cycles. The R.A.P.I.D. system can complete a 40 cycle reaction in less than 20 minutes (6 to 30 min.). The most important benefit of rapid cycling is cleaner product. The R.A.P.I.D.  uses micro-capillary tubes or thin walled micro-centrifuge tubes, which are ideally suited to temperature cycling since they have very thin walls and extremely high surface area to volume ratio. The use of air as the cycling medium allows the R.A.P.I.D. to spend less than one second at the high and low temperatures and each sample reaches the target temperature. 

Over 50 assays for infectious agents on the R.A.P.I.D. system have been developed for isolation of bacterial and viral DNA (or RNA) for clinical specimens, air samples and water samples.  Protocols for food samples are being developed now. Assays in use for: Bacillus anthracis, Yersinia pestis, botulinum toxin, Staphylococcal enterotoxins, Francisella tularensis, Salmonella, Shigella, Vibrio cholerae, E. coli, Campylobacter, VEE, West Nile, Yellow Fever, Brucella spp., and many others. 
The RAZOR instrument is a hand-portable was designed to operate for pathogen detection in the most extreme environments, closer to the crisis.  Simple sample preparation makes it the ideal instrument for pathogen detection for military and homeland defense personnel. Analyze up to twelve 100 µl samples in less than 30 min. RAZOR™  use pouch technology. Each pouch is target specific and contains all of the probes, primers, buffers, etc. necessary for real-time fluorescent detection. Reaction set-up does not need centrifugation and requires no pipetting. This instrument is capable of performing thermocycling, analysis and identification without an external power source or attached to a computer. 
The Bio-seeq PLUS is a semi-ruggedized, portable, hand-held biological agent identifier that can simultaneously identify viral and bacterial pathogens and provide results in approximately 60 minutes. The instrument can perform up to 6 biological samples, independently or simultaneously. The Bio-seeq PLUS employs Linear After The Exponential Polymerase Chain Reaction (LATE PCR) technology. The Bio-seeq PLUS has  six Thermocycler Modules. Each module operates independently of the others, enabling Bio-seeq PLUS to run up to six identification assays simultaneously for detection of  Bacillus anthracis, Francissela tularensis, Yersinia pestis and Variola virus.
