Preliminary Statement of Work for Point of Care Diagnostics in support of Flight Research on ISS

January 24, 2012

Description
With the retirement of the Space Shuttle, biological sample return from the International Space Station (ISS) will be challenging due to volume limitations on Soyuz. Rather than relying on sample return and ground-based analysis, in-flight analysis will provide ‘point of care’ assessment of analytes of interest to the NASA biomedical research community. This Statement of Work identifies requirements for potential in-flight lab analysis technologies and specifies a set of four (4) high priority analytes targeted to demonstrate the technology (for the current solicitation), and an expanded set of high priority analytes targeted to assess extensibility of the technology (for potential future solicitations). Within the scope of any funded effort, the four (4) research analytes are to be measured and validated against a laboratory gold standard (i.e. ELISA, other comparable assay detection methods) by the proposer within the scope of the effort. 
Device physical characteristics (device mass, power requirements, device volume) are to be specified in the proposal in a table format (Table 1, template provided herein). 
This Statement of Work identifies tasks to support these development efforts for a Period of Performance to be twelve (12) months from effective date of contract. Extension of this work shall be contingent upon contractor performance and NASA funding.
Scope

The goal of this effort is to provide assay development and validation for a panel of four (4) analytes: (25-OH) Vitamin-D, N-Telopeptide (NTx), IFN- (interferon gamma), and TNF- (tumor necrosis factor alpha).  Anticipated goals during the 12-month contract include (for all four assays) assay feasibility, assay validation against a recognized laboratory standard, a multiplexed demonstration of all four assays, and an on-site demonstration (at NASA JSC, Houston, TX).  A Final Report that captures the contract’s accomplishments and relevant data is also required. 

Task Description
Providers will describe their detection strategy and technological maturity in terms of hardware and assay development. Providers will outline a logical work plan to obtain quantitative measurements and provide comparisons against a recognized medical standard as required for the assay types defined in this statement of work.  At the end of the performance period, the PI will perform an in-person demonstration (at NASA JSC, Houston TX), and provide the results of this testing in a Final Report for evaluation and further consideration by NASA. 
The company shall outline in detail the steps necessary to develop and validate each assay to a level at which its performance can be considered validated.  Minimum validation will include simultaneous testing of no less than n=6 human serum samples. Though it is not required, the proposer is encouraged to develop the analytes in whole human blood, whereby no less than n=6 test subjects provide whole blood samples in the laboratory. Institutional Review Board requirements will apply. Where serum is used as a sample, the proposal shall delineate the necessary steps to preprocess whole human blood to an acceptable sample that is ready for testing, while being mindful that the in-flight operational concept is to minimize and simplify procedural steps from crewmember blood draw (finger prick) to analysis. 
Providers shall describe the manner in which accuracy and repeatability are to be evaluated, and provide expected Coefficient of Variation (CV) for each of the 4 required analytes (listed below).  In addition, the company shall obtain their Institutional Review Board (IRB) approval for human subject testing as required, and submit the IRB protocol to the NASA JSC Committee for the Protection of Human Subjects for approval prior to commencement of testing. 

Lab analysis device platforms shall; 

· Perform a multiplexed analysis of whole human blood (demonstrated using serum is acceptable) of the following four analytes: 
· (25 OH) Vitamin-D, 

· N-terminal telopeptide (NTx), 

· IFN- (interferon gamma), and 

· TNF- (tumor necrosis factor alpha). 

· Be not precluded from operating in zero-gravity – proposal should provide rationale why the device would be able to be operable in zero-gravity. Note that while test demonstration e.g., parabolic flight demonstration, is beyond scope of proposal, Sufficient rationale must be provided to provide confidence in the device’s ability to operate in the space environment.

· Have minimal mass, volume, and power – proposal shall identify device characteristics in the provided Table 1 template. Volume is not to exceed ½ Mid Deck Locker Equivalent (1 cu. ft.)  

· Require minimal consumables, reagents and require minimal sample volumes – proposal shall identify device characteristics in the provided Table 1 template.     

· Require minimal training and be easy to operate and operable by a single crewmember – proposal shall outline a brief operational concept, what are the procedural steps required to operate

· Be readily expandable through software, reagents, dipsticks and/or microfluidic cartridges

· Provide an indication at the completion of analysis

· Be self-calibrating

· Be battery powered or not preclude the eventual use of battery power

Internal validation reporting shall be to a recognized laboratory standard (i.e., ELISA, other comparable assay detection methods).   A final validation (beyond the contract scope) will be done with the analyzer and laboratory analysis equipment at NASA.
In addition to providing the above capability for demonstration, providers are requested to provide information on the feasibility, development time and future potential for expanding the platform for the analyte table listed in Appendix A. An average ROM cost for assay development is also requested. 
In some normal individuals, both cytokines TNF-alpha and IFN-gamma can be at “undetectable levels” for most commercial assays.  If that is indeed the case (as assessed by the gold standard ELISA), the PI may need to supplement the 6 clinical samples with these proteins for the test to a level sufficient to demonstrate that the device meets LOD requirements. Typically, IFN-gamma will be elevated when there is a pathological stimulation of the immune system, e.g., radiation, leukemia, infection. 

At the conclusion of this task, the assay will have been tested on serum or whole blood samples of no less than 6 human subjects in the platform sensor and will have been validated against a recognized gold standard. Results shall be captured in Monthly and Final Reporting.

Government-Furnished Equipment (GFE)

There is no GFE anticipated for this contract. 

Period of Performance

The Period of Performance is twelve (12) months from initiation of contract. The Final Report will be due one month later (at 13 months). 

Providers are to include a completed Table of Device Specifications and Reagent Summary provided template is below (Table 1).

Table 1. Device Specifications and Reagent Summary Table Template– Proposals shall include completed table using this format;
	Specification
	 Value
	Description / Justification

	 
	
	

	Device Mass
	Xx (lbs.)
	Provide device mass, break out the mass of the consumables by unit mass separately if applicable

	Device Volume
	Xx (cu. in.) and/or physical dimensions (length, width, height)
	Provide device physical dimensions / volume, break out consumables by unit volume separately if applicable

	Device Power Requirements
	
	Specify device power required, battery life, internal/external switching available

	Sample Volume Required
	Xx (L)
	Specify the sample volume of serum or whole blood required per measurement. For multiplexed measurements, provide total sample volume required

	Consumables
	
	Provide description of consumables and/or reagents, how much mass, volume for each sample run, what needs to be provided, what gets disposed of

	Sample Preparation
	Moderate/Minimal/None
	External mixing of reagents with biological sample, off-device reagent preparation, sample acquisition integrated into disposable, etc.

	Analyte Specifications

NTx
      LOD

     Reagent

TNFα
      LOD

      Reagent 

IFN gamma
      LOD

     Reagent

Vit D

     LOD

     Reagent
	(nM)

(pg/mL)

(pg/mL)

(pg/mL)
	Provide Limit of Detection (LOD), detailed description of reagents that will be required for each analyte – type (e.g., monoclonal, polyclonal antibody, single or matched pair), expected CV, is reagent COTS or custom, volume of reagents required, provide backup material (e.g., quotes) as appropriate

	Technology Readiness Level (TRL)
	
	Indicate current TRL level of technology


Reference Ranges in serum
:

NTx:  Adult Male: 5.4-24.2 nM BCE; Premenopausal, Adult Female: 6.2-19.0 nM BCE

TNFalpha: 0-22 pg/mL 
IFNgamma: 0-5.0 pg/mL
Vitamin D: 20-150 ng/mL at a minimum
Any user code if required would be developed on standard personal computers under a Windows, MacOS or Linux development environment and easily ported to the flight analyzer system’s computer host. Platform-independence for user code development is a significant benefit to the Government.

The In-Flight Laboratory Analysis Vendor would fully disclose the technical details of the analyzer hardware and software to the flight hardware Contractor to ensure that the NASA technical requirements are met. This might include proprietary information, in which case the flight hardware Contractor would sign a non-disclosure agreement with the Vendor regarding any proprietary information.

Appendix A

Summary of High Priority Research Measurements. 
	ANALYTE
	FULL NAME
	Available?(Y/N)
	Feasible with Assay Development ? (Y/N) Include Development Time
	Comments 

	BONE
	
	
	
	

	NTx
	N-terminal telopeptide
	
	
	

	CTx
	C-terminal telopeptide
	
	
	

	OC
	Osteocalcin
	
	
	

	GPx
	Glutathione Peroxidase
	
	
	

	BSAP
	Bone Specific Alkaline Phosphatase
	
	
	

	OPG
	Osteoprotegerin
	
	
	

	RANK
	Receptor Activator of NF-B Ligand (free)
	
	
	

	sRANKL
	Soluble RANKL
	
	
	

	OP
	Osteopontin
	
	
	

	cTnI
	Cardiac Troponin-I
	
	
	

	CK-MB
	Creatine Kinase
	
	
	

	CRP
	C Reactive Protein
	
	
	

	BNP
	B-type Natriuretic Peptide
	
	
	

	SGOT
	Serum Glutamic Oxaloacetic Transaminase
	
	
	

	SGPT
	Serum Glutamate Pyruvate Transaminase
	
	
	

	B2M
	Beta-2-Microglobulin
	
	
	

	Angiotensin II
	
	
	
	

	Helical Peptide
	
	
	
	

	Vit D
	25 OH Vitamin D
	
	
	

	IMMUNE
	
	
	
	

	TNFα
	Tumor Necrosis Factor
	
	
	

	IL1β
	Interleukin 1
	
	
	

	ILK-4
	Immune Lymphokine 4
	
	
	

	IL-6
	Interleukin 6
	
	
	

	IL-8
	Interleukin 8
	
	
	

	IL-10
	Interleukin 10
	
	
	

	TGFb
	Transforming Growth Factor beta
	
	
	

	NF-kB
	Nuclear Factor kappa B
	
	
	

	IFN gamma
	Interferon gamma
	
	
	

	Neopterin
	
	
	
	

	OXIDATIVE STRESS
	
	
	

	NOS
	Nitric Oxide Synthase
	
	
	

	SOD
	Super Oxide Dismutase
	
	
	

	TRX
	Thioredoxin
	
	
	

	GPx
	Glutathione Peroxidase
	
	
	

	HORMONES
	
	
	
	

	Norepinephrine
	
	
	
	

	Epinephrine
	
	
	
	

	Cortisol
	
	
	
	

	Testosterone
	
	
	
	

	Estradiol
	
	
	
	

	PTH
	Parathyroid Hormone (intact)
	
	
	

	PGF2A
	Prostaglandin F2a
	
	
	

	Aldosterone
	
	
	
	

	Renin
	
	
	
	

	Total Plasma Proteins
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