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MULTIECHELON DIAGNOSTICS (MEDx) TECHNOLOGY 
DEVELOPMENT AND TIERED EVALUATION 

Recent advances in diagnostic technologies are blurring the standard definitions of 
Echelons of Care [see Appendix A for definitions]. As smaller, faster, more sensitive, 
and easier to perform become superlatives of emerging technologies, those 
technologies may now be applicable to more than one Echelon of Care. For example, 
complex genomic analysis for alleles, SNPs, or other unique genomic markers may 
have started out as an Echelon 4 activity, but can now be performed on a portable 
thermocycler device that has the operational characteristics to be successfully deployed 
at Echelons 1 or 2. Therefore, the community has never been more empowered to 
introduce new technologies across the battlespace, specifically the same technology 
with multiple concepts of operation.   

The Naval Research Laboratory (NRL) is seeking Research & Development partners 
to advance technology developed for in vitro diagnostic devices that are amenable to 
military hardening and integration with communication capabilities to support the 
medical diagnostic and epidemiological detection and biosurveillance needs of the US 
military across multiple Echelons of Care and specifically for field deployment at 
Echelons 1 or 2. 

 
Desired Design and Performance Capabilities 

The Government is interested in proposals offering innovative, high functioning 
approaches for in vitro diagnostic devices that can operate at Echelon 1; however, 
superlative diagnostic technologies that operate at Echelon 2 will be considered. 
Offered technologies must be mature enough to enter into the Tiered Evaluation Model 
described in a later section of this call. 

Proposals for both genomic and immuno-analysis technologies are sought. Desired 
performance capabilities for the two use cases are: 
  
Genomic Analysis Platforms:  Devices capable of detecting specific nucleic acid 
targets and/or examining molecular sequences at clinically relevant concentrations in 
complex clinical sample matrices, to include whole blood, serum/plasma, urine, and 
nasal swabs. An integrated or very simple method to nucleic acid sample 
preparation/purification is needed to operate without any complex external sample 
manipulation. Specifically DNA and/or RNA pathogen genomic signatures and/or host 
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response biomarker targets must be measured, to provide positive identification of the 
causative agent of illness on a hand-held or man portable diagnostics system.  Analysis 
should be multiplexed (minimum of four; preferred more than 5, including internal 
positive controls. Sample adequacy/processing controls and negative template controls 
are also encouraged) to provide a syndromic approach to disease identification; 
including sub-typing for diseases as appropriate (e.g., dengue virus serotypes 1, 2, 3, 
and 4, phylogenetic differentiation of Ebola strains, et cetera).   
 
High Performance Non-Nucleic Acid Analysis Platforms: Devices capable of 
identification of affinity ligand binding antigen capture (e.g., immunoassay target 
platforms that promote identification of the causative agent of illness.  Analysis should 
be multiplexed (minimum of three, preferred more than 4) to provide a syndromic 
approach to disease identification; including sub-classification for diseases as 
appropriate.  Assays for immunological targets that indicate acute infections are 
preferred, particularly for deployment in endemic areas.   
 
In either use case, the Device and Assay must have the following characteristics: 
The device must be a low-complexity diagnostic device usable by personnel following 
minimal training.   A total sample to answer timeframe of one hour or less is preferred.  
The final technology package should be for use in field forward, often austere 
environments with limited resources.  Important assumptions for these environments 
include that they have no surgical and limited patient holding capability, are manned by 
a Physician, Physician Assistant (PA), or Medic, with the mission of providing triage, 
and treatment to return military personnel to duty, or stabilizing them for evacuation to 
the next level care facility. The device must have communications ability or can be 
easily integrated with a communication capability. The base requirement is that the 
communication of the resulting analytical data is possible via electronic means (e.g., 
text message, email, image, PDF, et cetera).  The device should have battery capability 
that assures no disruption in assay completion should field conditions change abruptly.  
Full battery operation with periodic battery charging is preferred.  It is not required that 
the device is handheld, but the physical parameters of weight and footprint will be 
evaluated.  

Devices should demonstrate sufficient analytical sensitivity, specificity and total 
(positive and negative) predictive value for infectious disease diagnostic applications. 
The Devices and Assays should be designed to diagnosis diseases whose origin is an 
infectious agent, pathogen, or toxin (organized as panels by syndromic presentation or 
pathogen class), and/or biomarkers of exposure to said agents.  Analytes of interest 
include both pathogen and host-related exposure class-differential diagnostic markers.  
The ability to differentiate between pathogens that cause non-specific febrile systemic 
disease that needs to be differentially ruled in (and preferably ruled out) such as Malaria 
(specifically P. falciparum), Arboviral diseases (e.g. dengue, chikungunya, etc.), 
Typhoid, Arenaviral diseases, Rickettsial diseases, Viral hemorrhagic fevers 
(specifically Lassa fever and Ebola), Plague, Tularemia (Francisella tularensis), and 
melioidosis (Burkholderia pseudomallei) is desirable. The government is also highly 
interested in capabilities for the rapid analysis of Antimicrobial/Multi-drug resistance 
(AMR/MDR) sensitivity. Detection should be possible out of the appropriate sample 
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matrix (e.g., whole blood, serum, urine, saliva) with sample collection occurring at 
similar environmental conditions to the device operation. Sample preparation should be 
minimal or preferably automated. It is not a requirement that the device technology 
fulfilling the requirements outlined above be specifically designed for these 
pathogens/diseases, but the technology must be easily adaptable to such 
pathogens/diseases. A full use scenario from sample collection, through sample 
preparation, to answer must be offered with preference given to fully automated and 
user-friendly solutions. 

NRL will work cooperatively with the Offeror to test and verify performance of the 
devices and to assist in the integration of the diagnostic devices with communication 
and device hardening for Echelon 1 application.  The offeror must demonstrate 
manufacturing capability, or partnerships for manufacturing, that assure prototype 
Devices and Assays will be available for field deployment and testing at the end of the 
performance period.  

Any potential International Traffic in Arms Regulations (ITAR) restrictions, including 
any anticipated restrictions likely to be generated by the proposed work plan, must be 
listed.   
 
Tiered evaluation model 

It is anticipated that the MEDx program will provide up to two years of funding for 
research and development through competitive prototyping. The timeline will be divided 
into three Tiers.  The first Tier will be no more than 5 months and include time for NRL 
to independently benchmark the performance of the offerors technology with the current 
assay that best matches the stated diagnostic needs; note that not every need must be 
met by the technology at the time of proposal, but a clear path towards meeting those 
needs within the overall span of the program options must be described. Technologies 
of sufficient merit will be advanced to an optional second Tier that engages the offeror in 
research and development of the technology to meet all needs outlined with a 
performance period up to 12 months.  Following the performance period, the developed 
technology will be again be independently benchmarked by NRL.  Finally, an optional 
third Tier of 3-9 months can be activated for the field deployment of the developed 
technology. The offeror will need to manufacture enough devices to supply the field 
study.  Exact number of devices will depend on the offered technology, but anticipated 
requirements are for 500-5000 devices.  These three Tiers include device development, 
testing and demonstration, evaluation, reporting, and selection activities. Selection of 
device candidates to be advanced into Tier 2 and Tier 3 will be based on specific 
parameters and metrics being successfully met in demonstration exercises. The 
government shall provide technical data and support for demonstrations, as well as 
facilitate interaction with relevant DoD and Interagency stakeholders.  
 
Address White Papers (WP) to medx@nrl.navy.mil .  Allow one month before requesting 
confirmation of receipt of WP, if confirmation is desired.  Substantive contact should not 
take place prior to evaluation of a White Paper by NRL.  If necessary, NRL will initiate 
substantive contact.  
 
Appendix A: Echelons of Care Definitions.  Information taken from: 

mailto:medx@nrl.navy.mil
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Cubano, M.A,; Lenhart, M.K. Emergency War Surgery; US Army, Office of the Surgeon 
General; eBook; 2014; pp 410; ISBN: 016092197X. 
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