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NIH Vascular Research Support task

Background

Vascular remodeling is critical for normal and pathological tissue remodeling processes that include adverse fluid shifts experienced by astronauts in the microgravity environment, wound-healing, cancer, diabetes, heart disease, embryonic development and reproductive biology. Our new Research & Technology program in Vascular Remodeling focuses on development of novel technology for quantifying microvascular remodeling and angiogenesis. Current projects include biomedical research for non-NASA entities such as NIH-supported research on adverse neovascularization in diabetic retinopathy that ultimately results in blindness, the developing vascular trees and networks of embryonic coronary vessels in collaboration with University Hospitals, and evaluation of new angiogenesis and antiangiogenesis molecular regulators and therapeutics with several regional biomedical research institutions. We are developing innovative vascular quantification technology that is useful for earth-based medical research and applications and in the future, for understanding and improving astronaut health during long-duration space exploration.

Tasks Objectives/Functions  
Researchers will work on vascular cell biology and biological fluid physics in areas including but not limited to vascular cell culture, avian and rodent (mouse/rat) studies, and effects of various chemical factors such as endogenous vascular regulators, pharmacological agents, and fluid flow on vascular morphology and function. Research may be conducted from the molecular to cell and system (whole organ and organism) levels. It is envisioned that the education and experience relevant to research on vascular remodeling will include a mix of full-time postdoctoral research scientists, research associates, and part-time undergraduate engineering students. Postdoctoral research scientists will generally be expert in a specific area of expertise such as vascular aspects of wound-healing and immunology, cancer, or retinal disease. Research associates will have a bachelor’s or master’s degree in relevant concentrations such as chemistry or biology. Undergraduate students will be majoring in areas such as computer science, chemical or biomedical engineering, or signal processing.

Scope of Work

Emphasis is on experiments, imaging, quantification and continuous protocol improvements of specific biomedical applications of vascular remodeling to specific physiological contexts such as retinal disease, immunology and cancer. Research is performed according to overall project guidelines and agreement with the Principal and or/Co-Investigator.  Work includes the design and performance of laboratory experiments, protocols, imaging and quantitative analysis, and management of laboratory resources. Research by all team members will be documented as appropriate by experimental and computer-supported data analysis reports, scientific papers, conference abstracts and oral presentations. All researchers will work in a laboratory team environment interacting with the Principal and or/Co-Investigator, postdoctoral research scientists, research associates and students. Research will generally be performed at NASA Glenn, with occasional travel to universities, medical centers, other NASA Centers and conference sites as needed. Researchers have access to the Microvascular Remodeling Research Laboratory in Building 110, a fully equipped cell and avian embryonic culture facility containing all equipment required for sterile cell and avian embryonic culture and microscope analysis.

Deliverables & Milestones

Completion of assigned experiments, vascular imaging, analysis and quantification, with protocol updates and innovations as required.  Assistance in preparation of research presentations and reports.  Improvements in protocol procedures and computer analysis.  Management of laboratory resources including equipment and supplies maintenance, upgrading, and purchasing; required safety procedures, inspections and reporting, and research interactions with laboratory team as assigned. 

Criteria to Be Used for Evaluation

Criteria for task evaluation include: 
· quality of technical performance, 
· schedule performance,

· cost performance, 
· management (skill mix, teamwork, and communication with NASA). 
Government-Furnished Property
Researchers have access to the Microvascular Remodeling Research Laboratory in Building 110, a fully equipped cell and avian embryonic culture facility containing all equipment required for sterile cell and avian embryonic culture and microscope analysis. Microscopy capabilities include state-of-the-art cell culture, computer-supported stereo and brightfield/fluorescence microscopes, and access to the NASA Glenn Biophotonics Laboratory housing a two-photon microscope. Further analytical resources of the Microvascular Remodeling Research Laboratory that support vascular imaging analysis and quantification deliverables include 2 Dell workstations, 2 PC’s, and Power Mac Pro workstation; 4 Apple Cinema monitors in addition to standard flat-top monitors, interactive graphical tablets, and two recent laptops. The laboratory also contains up-to-date nucleic acid/protein electrophoresis separation equipment. Full-time researchers are provided with a telephone, office space, and computer seat.
