HSR&D/RR&D Center of Excellence: Maximizing Rehabilitation Outcomes
Laboratory Facilities
Physical Facilities and Program Equipment
[image: EngLab-3]In the past 10 years, we have obtained more than $3 million in funding to develop a comprehensive network of rehabilitation safety research labs. These labs currently occupy 3000 square feet of contiguous space. In January 2009 our facilities were relocated to a new building, in which 4,500 sq ft has been allocated for the laboratories. These labs greatly increase the scientific rigor of our studies and serve as a magnet to attract researchers, students, fellows, and faculty from our affiliate University as well as other federal and non-federal research facilities and national and international universities.

Rehabilitation Engineering Lab
This laboratory occupies 1,100 square feet and was established to examine technological defenses to prevent mobility-related adverse events. The laboratory is outfitted with engineering tools needed to assess the engineering merit of various healthcare devices as well as to design and construct prototypes of new technologies. The laboratory includes an impact test instrument, milling machine, lathe, grinder, drill press, welder, compressor, band saw, compound saw, scroll saw, a wide assortment of metalworking and woodworking hand tools, as well as computer engineering capabilities. The lab has recently added a floor based twin column Universal Testing Machine capable of conducting a wide array of compressive and tensile force tests. This lab is staffed with two mechanical engineers and graduate students, with additional access to USF faculty in electrical, computer and biomedical engineering.

Dynamic Human Motion Analysis Lab
This lab occupies 1,184 square feet and is equipped with a 13-camera Vicon MX motion capture system, a 16-channel Delsys EMG system, three AMTI force plates, eight AMTI load cells, and a custom-built apparatus to calibrate EMG amplitude to muscle force. We have designed a modular obstacle course with sections suitable for a range of healthy and impaired subjects. These obstacles include ramps, stairs, stumbling obstacles, surface height changes, uneven/irregular surfaces, and particulate/compliant surfaces. This lab is directed by an ergonomist and staffed with a biomedical engineer, a biomechanist and graduate students. This laboratory is integral to several projects within our COE, and is designed to allow us to collaborate on projects with the Gainesville COE (body weight supported treadmill training), Pittsburgh COE (wheelchair skills training to prevent falls), and Seattle COE (testing safety of orthotic/prosthetic devices for veterans with Polytrauma). 

Treadmill Lab
This lab occupies 170 square feet and has a standard research-grade treadmill that is equipped with a portable ergospirometry system to assess the metabolic cost of gait, a hand ergometer for use by wheelchair subjects, and an ActiveStep treadmill, which trains the recovery of falls after slips and trips by repeatedly slipping and tripping patients in a safe environment (in a safety harness). 

[image: BiomechLab2]3-D Gait and Balance Lab
This lab occupies 1,309 square feet and is used to conduct complex clinical evaluations of gait patterns, balance reactions, and postural control in veterans at high risk for injuries due to falls. The capabilities of this lab include a 6-camera Vicon 460 motion capture system with three in-floor force plates for dynamic assessment of gait, a NeuroCom SMART Balance Master with an additional long force plate to train and quantify balance, as well as therapy equipment.  This lab is staffed with two PTs, a biomedical engineer and graduate students. 
[image: ]Locomotor Training Lab
Th[image: LocomatLab-2]is lab is equipped with a Lokomat, a robotic gait orthosis to retrain gait in neurologically-impaired subjects. This devic[image: LocomatLab-2]e enables manual training as well as robotic if that is optimal for the specific patient or research study.

Product Evaluation Lab
 This laboratory, which occupies 285 square feet, provides testing and evaluation of safety technologies designed to prevent, detect, or mitigate injuries associated with adverse events. The purpose is to develop a VA-wide center for testing and evaluation of safety technologies with the goal of standardization to determine optimal devices. This lab is staffed with a nurse scientist, mechanical engineer, physician research fellow, and graduate students. Core investigators have recently conducted an innovative evaluation of needle stick devices. Access to larger space will allow us to test a larger variety of products, e.g., support surfaces to prevent pressure ulcers and bed alarms. 

Non-Invasive Skin Perfusion & Ischemia Detection Lab
This new lab will uses new and emerging technologies for pressure ulcer assessment/prevention, as well as to monitor pressure ulcer healing. Currently, the lab possesses the capability for skin blood flow measurement by laser Doppler velocimetetry, and several pressure mapping devices. We also have access to high-frequency ultrasound and Moisture Meter, and locally-developed microwave spectroscopy and impedance plethysmography. The lab will evaluate detection of edema using MicroElectronic Mechanical Systems (MEMS) technology developed by collaborating investigators at USF to monitor a wide variety of physiological parameters. The lab is staffed with a physician, and graduate students. We will be adding another physician scientist and a biomedical engineer. We have a vibrant cooperation with USF, which has received an NSF center grant on using skin as a bioengineering interface.  To the best of our knowledge, there are no other such labs in the VHA.
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