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(00-19) VISUAL VESTIBULAR SPHERE DEVICE (VVSD)
The VVSD at the Naval Aerospace Medical Research Laboratory (NAMRL) will be used to accurately test the difference between virtual and real visual environments in an acceleration environment (e.g. high-performance aircraft or spacecraft).  The sphere will permit studying visual-vestibular interactions in subjects who are placed in the middle of a 12-foot diameter sphere that can be rotated at 30 rpm to provide compelling motion illusions. (The VVSD will also be used to study other sensory interactions including: visual-haptic; auditory-haptic; vestibular-haptic; visual-vestibular-haptic-auditory interactions).  Visual stimuli are applied to the sphere’s inner surface.  Data will be used to evaluate virtual reality displays. The sphere was designed and built during 1995-1999 with the help of NAMRL scientists and engineers.    Functional Specifications: Sphere’s Degrees of Freedom: The axis of rotation of the sphere will be adjustable from minus 10 degrees to 100 degrees – that is 10 degrees above the horizon to 10 degrees past vertical.  The angular sweep range will be continuous or fixed at angular displacements.  Human Subject’s Degrees of Freedom: A human subject placed inside the sphere with his head xyz frame of reference located in the center of the sphere will rotate about his z, y, or x axis, one axis at a time.  The subject can be rotated independently of the sphere’s rotation.  Drive System: Two electromechanical-mechanical drive systems will be used, one to drive the sphere and another to drive the subject’s chair. 

(00-20) TELEMEDICINE – Clinical, Business and Cost Impact

Advances in telemedicine communication technologies have substantial value to the Navy’s efforts to deliver health care to patients in non-traditional ways.  Researchers at the Naval Health Research Center (NHRC) are evaluating the Navy’s telemedicine practices and equipment used in austere environments ashore and afloat and in support of specialty care to TRICARE beneficiaries receiving primary care at remote locations.  These studies will determine the clinical, business and cost impact of telemedicine on the delivery of healthcare.  In collaboration with the Federal Health Council, Tricare Region I TeleMental Health Initiative, the Naval Medical Information Management Center, and the St. Francis College’s Center for Excellence for Remote and Medically UnderServed Areas (CERMUSA), these scientists are conducting a telemedicine evaluation project at the Joint Reserve Naval Air Station at Willow Grove, a remote Navy primary care medical treatment facility in Pennsylvania.  Patients at the Willow Grove clinic will receive several types of specialty care through direct telemedicine links to specialists at the National Naval Medical Center, Bethesda, MD.  Scientists will evaluate the clinical protocols, outcomes, business rules, and return on investment to determine if and where telemedicine makes good business and clinical sense for Navy Medicine.  The collaborative effort was launched following the signing of a Cooperative Research and Development Agreement (CRADA) between NHRC and CERMUSA.  Implementation of the CRADA will allow the civilian community to draw on the Navy’s experiences and best practices with telemedicine use in austere environments. 

(00-21) JOINT STUDY ON JP-8 FUEL EXPOSURE

Staff members from the Neurobehavioral Effects Laboratory (NEL) and the Laboratory of Environmental and Molecular Toxicology (LEMT) at the Toxicology Detachment of the Naval Health Research Center have joined with a team of researchers led by Brooks Air Force Base personnel to study the acute effects of exposure to jet fuel vapors.  The team will collect data for a variety of physiological parameters from airmen responsible for aircraft fuel tank cleaning and maintenance.  The NEL staff is focusing on detecting subtle changes in brain function and neural integrity using the conditioned eye-blink response test, while personnel from the LEMT are evaluating changes in gene expression in blood and cheek swab samples from exposed fuel handlers.  This data, along with that from several other measures, are expected to help identify possible adverse effects of acute JP-8 exposure.

(00-22) LASER GLARE STUDIES – Protecting a Pilot’s Vision

Laser glare, insufficient to cause burns or photochemical tissue damage to eyes, can compromise a pilot’s ability to maintain spatial orientation, control flight, and visual perception in general.  A team of scientists at NHRC Det (Brooks) is conducting research to evaluate decrements in visual performance resulting from a pilot’s operational exposure to laser weapons systems.  Studies, using a laboratory-designed visual simulator, will evaluate performance ranging from basic psychophysical indices to actual aviation tasks requiring psychomotor control and visual spatial orientation.  The simulator is a fiber-optic system that can deliver continuous wave (CW) and chopped-CW laser glare at variable intensities within the visible portion of the electromagnetic spectrum. Field studies using fixed-and rotor-wing aircraft will validate the predictive models generated in the laboratory. The findings will determine the relative threat from various kinds of laser exposure to the different components of visual performance in the cockpit. The statistical models derived from the experiments will be integrated into the Navy’s laser threat modeling system, Laser Threat Analysis and Mission Planning System, (LTAMPS). 

(00-23) NHRC Staff Participated in the Battlefield Performance, Casualty Sustainment & Medical Planning Working Group 

Members of NHRC’s Modeling and Simulation group participated in the Battlefield Performance, Casualty Sustainment & Medical Planning Working Group (WG-23) session at the 68th Military Operations Research Society Symposium (MORS) held at the Air Force Academy at Colorado Springs. The MORS conference is one of the biggest operations research conferences held each year where the DOD community shares information on recent research efforts.  The NHRC group conducts analyses and develops models to provide medical decision support to operational commanders, medical logisticians, and field medical personnel who determine the resources required to support combat and peacetime deployments.  Empirical data are analyzed and statistical forecasting techniques applied to project the expected rates of illnesses and injuries, and then to assess the impact of those medical conditions on the management of health care resources.  Results are used to develop improved strategies for the allocation and optimization of medical resource deployment.  Specific areas of investigation include disease and nonbattle injury (DNBI) incidences, casualty sustainment, operational considerations affecting casualty and illness incidence, resource management, simulation techniques, and incorporation of needed alogrithms into software environments. 

(00-24) NHRC’s  Estimating Supply Program Presented at a Conference Sponsored by the Marine Corps System Command 

NHRC’s Medical Modeling and Simulation Group presented the Estimating Supply Program (ESP) at  a Marine Corps Systems Command conference.  The group designed the computer application which estimates medical supply requirements based on patient stream and level of care.  ESP is a user-friendly computer program designed to calculate the amount of supplies required by an operational scenario.  Under the sponsorship of the Marine Corps System Command, NHRC developed the program for medical providers, trainers and planners.  The user selects a medical mission scenario by entering casualty flow data into ESP or by importing a patient stream from a casualty estimation program, such as FORECAD.  ESP uses casualty estimates, level of care, and functional area to generate the supplies and equipment necessary to treat the given patient distributions. 

(00-25) Human Dendritic Cells are Highly Permissive to Infection with Dengue Virus

Scientists from the Naval Medical Research Center (NMRC), along with their Army collaborators, reported for the first time that human dendritic cells are highly permissive to infection with Dengue virus (Nature Medicine, Vol. 6, No. 7, July 2000).   This discovery opens up new avenues of research to understand the pathogenesis of dengue fever and dengue hemorrhagic fever, to develop better approaches toward targeted vaccine delivery, and for the development of new anti-viral compounds to treat dengue infections.  Developing a vaccine to protect deployed forces against dengue virus infections is a high priority in the military.  Dengue fever was a significant cause of morbidity during WWII and the Vietnam War, and more recently was a leading cause of illness during Operation Restore Hope in Somalia and Operation Uphold Democracy in Haiti.   The worldwide distribution and continuing rapid emergence in many geographical areas, the occurrence in urban and rural environments, and the explosive epidemic potential means that dengue fever will continue to be a significant health threat until an effective vaccine is discovered.  The dengue viruses comprise a group of four distinct closely related viruses, and the main vector is the Aedes aegypti mosquito.  These viruses are estimated to cause about 100 million infections a year, and are distributed throughout the tropical and subtropical areas of the world.   Illness ranges from a mild flu-like fever to severe hemorrhagic fever. 

(00-26) The Naval Health Research Center Respiratory Disease Laboratory 

Concern about emerging and reemerging respiratory pathogens prompted the development of a respiratory disease reference laboratory at NHRC.  The work performed at the laboratory includes cutting-edge technology coupled with a strong epidemiological focus.  Researchers conduct population-based surveillance studies for pathogens that affect military trainees and respond to threats of increased respiratory disease among high-risk military groups. The laboratory’s unique capabilities include adenovirus testing by viral shell culture and microneutralization serotyping, influenza culture and hemagglutination inhibition serotyping, and other special testing for Streptococcus pneumoniae, Streptococcus pyogenes, Mycoplasma pneumoniae, and Chlamydia pneumoniae.  Projected capabilities include more advanced testing for these pathogens and testing for other emerging pathogens, including Bordetella pertussis, Legionella pneumoniae, and Haemophilus influenzae type B.  

(00-27) The Naval Health Research Center Detachment (Brooks) Establishes a Laser Threat Simulation Laboratory

NHRC Det (Brooks)  has established a Laser Threat Simulation Laboratory with the capability of taking National Imagery and Mapping Agency digital terrain elevation data, placing “simulated” portable laser marksmen on the terrain, and, given specific laser parameters, can provide (1) the probability of illumination of an aircraft during specific flight profiles and (2) the bioeffects (ocular casualties) anticipated from the system given real-time inter-visibility calculations, and then deriving recommended stand-off distances for a given mission profile.  The system can be used to generate alternate mission profiles for fixed and rotary-wing assets.  The system is enhanced by interconnectivity with a pre-existing US Army laser hazard model and will be augmented with the US Air Force’s eye-hazard component.

(00-28)
Hearing Test on Pre/Post Deployment Personnel

In November 1999 the otoacoustic-emmissions team from the Naval Submarine Medical Research Laboratory collected audiometric and evoked-otoacoustic-emission data from over 400 sailors prior to a six-month deployment in the Mediterranean.  Post deployment data collection is scheduled to take place during the August-October 2000 time frame.  The purpose of this research is to determine whether otoacoustic emissions are more sensitive in detecting noise-induced inner-ear damage than in traditional audiometric testing.  Another NSMRL Project:  Data collection (audiometric and evoked-otoacoustic-emission data before and after basic training) is ongoing through September 2000  at the Marine Corps Recruit Depot Center in San Diego, CA.  This project allows comparisons between otoacoustic emissions and hearing tests following impulse-noise (weapons) exposure.  What is particularly interesting about this project is a concomitant search for gene mutations that increase the risk of noise-induced hearing loss in collaboration with investigators from SUNY-Buffalo, and University of Nebraska Medical Center.  

(00-28) Mentoring the Next Generation of Scientist at the Naval Medical Research Center
High School students in the Washington DC/Baltimore, MD area have an opportunity to do bench research at the Naval Medical Research Center (NMRC)  each summer.  The students participate in the DoD’s Science and Engineering Apprentice Program (SEAP). (SEAP is a national program involving federal laboratories throughout the US.)  For eight weeks, between June and August of each year, NMRC scientists, acting as mentors, introduce high school juniors and seniors to the research laboratory and provide hands-on experience.  Each mentor trains the student in research procedures, discusses research results, supervises a student’s independent project and helps the student develop the required poster and paper for presentation at the end of the summer.  Students use start-of-the art equipment and work with scientists who are addressing important, real-world challenges for the military.   Students interested in the SEAP program should contact their high school science teacher, guidance department or contact the SEAP coordinator at George Washington University (application and deadline information:  http://www.gwu.edu/ - seap or call 202-994-2234). 

The Laboratories’ web sites

BUMED, Naval Medical Research and Development Division, MED 26 http://navymedicine.med.navy.mil/med26/
Office of Technology Transfer (Research Services): http://www.nmrc.navy.mil 

Naval Medical Research Center, Silver Spring, MD http://www.nmrc.navy.mil 

NMRC Detachment, Lima, Peru: http://www.nmrc.navy.mil 

Naval Medical Research Unit No. 2, Jakarta, Indonesia: http://www-namru2.med.navy.mil 

Naval Medical Research Unit No. 3, Cairo, Egypt: http://www.nmrc.navy.mil 
Naval Dental Research Institute, Great Lakes, IL: http://bumed.med.navy.mil/ndri/ 

Naval Health Research Center, San Diego, CA http://www.nhrc.navy.mil/
Naval Aerospace Medical Research Laboratory, Pensacola, FL http://www.namrl.navy.mil/
Naval Submarine Medical Research Laboratory, Groton, CT http://www.nhrc.navy.mil/nsmrl/
NHRC Detachment (Brooks), San Antonio, TX http://www.brooks.af.mil/NHRC/nhrc.mil 

NHRC Detachment (Toxicology), Dayton, OH http://www.navy.al.wpafb.af.mil 

