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REQUEST FOR PILOT GRANT PROPOSALS IN NINE POTENTIAL AREAS OF 

ORTHOTIC AND PROSTHETIC (O&P) RESEARCH  
(This form should be used as the first page of your application.) 

 

The Center has identified nine areas for potential submission of proposals. 

 

Areas for submission are:  

 
a. Microprocessor Knee – Stumble Recovery Benefit for Non-Variable Cadence Ambulators, and 

Does   Restricted Access for K-1 and K-2 to Hydraulic Controls Adversely Impact Patient 

Safety? 

b. TLSO/LSO: Utilization and comparative effectiveness of TLSO/LSO. Pre and post operative use. 

Efficacy of custom vs OTS relating to clinical outcome, analyses of providers credential. 

c. Socket Interface: Methods for Measuring Proper Socket Fit and Alignment. 

d. Vacuum-Assisted Socket Suspension Systems 

e. AFO/KAFO: Utilization and comparative effectiveness of custom vs OTS AFOs and KAFOs. 

Investigation and analyses of patients who receive custom orthosis subsequent to OTS AFO 

fitting. 

f. L0631 bracing—Performance and Outcomes Data That Differentiate Patient Results from What 

Could be Achieved with an OTS Orthosis that is Provided without any Fitting, Trimming or 

Clinical Care? 

g. Quality of Life, Wellness, Patient Satisfaction and/or Outcomes Studies of Patients Who Have 

Received O&P Care vs. Those Who Have Not. 

h. Outcomes Measures, Evaluation and Quality of Life Metrics Related to Orthotic Management 

(Note: Submissions Should be Pathology and/or Condition Related,.e.g. Stroke, Cerebral Palsy, 

Multiple Sclerosis, Polio, OA) 

i. Open Topics – Beyond the Above Priorities, Top Quality Clinical O&P Research Topics 

Considered 

 

AOPA reserves the right not to select for funding any of the proposals received.  While funding 

is available, decisions will be made on the merits of the proposals. 

  

TITLE OF PROJECT: ___________________________________________________________  

 

______________________________________________________________________________  

 

INVESTIGATORS: 

Name(s): (list Principal investigator on line 1) 

1. 

2. 

3. 

4. 

 

FUNDS REQUESTED: __________________________________________________________  
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NAME OF RESPONSIBLE INVESTIGATOR: _______________________________________  

(to be completed if Principal Investigator is a trainee) 

 

IRB STATUS: 

Approved Pending Approval Not Required 

   

 

CONFLICT OF INTEREST: 

None Potential Yes 

   

 
As the principal (or responsible investigator, if applicable), I agree that if this grant proposal is funded, I 

will acknowledge the AOPA’s support in all publications that arise from the research. I also will submit 

to AOPA a final report within 12 months after the date of the award. 

 

Signature of Principal Investigator: _________________________________________________  

 

Signature of Responsible Investigator (required if Principal Investigator is a trainee): 

__________________________________________________________________ 

 

Institution: ____________________________________________________________________  

Address: _____________________________________________________________________  

Address: _____________________________________________________________________  
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B. Abstract: 

There are currently two million people living with limb loss in the United States, a number that is 

projected to double by the year 2050. Upper limb amputation in particular is extremely devastating.  

Upper limb loss can be treated with myoelectric prostheses, but such devices require intensive training 

to effectively operate. The need to concentrate and continuously react during training often takes 

amputees many months, with the result that many patients abandon use of the prosthesis. Design 

Interactive, Inc. developed ADAPT-MP, an interactive, game-based, manufacturer-agnostic training tool, 

which consists of a mobile practitioner portal to support multiple-patient monitoring, a mobile, game-

based patient tool with wireless EMG sensors to support training, and a secure server for data 

communication between the practitioner and patient systems.  In the proposed 12 month effort, with 

partner Hanger Prosthetics, we plan to perform pilot clinical trials to determine the effectiveness of the 

novel training tool.  The evaluation will assess prosthesis use compliance, skillfulness of use, quality of 

life and return to work/duty in two upper limb amputees using objective measures.  

 

 

 

  



C. Specific Aims: 

Upper limb amputation is devastating to the amputee; in addition to physical/functional movements, 

the role of the hand in human life is critical for psychosocial roles including gestures, communication, 

and sensation.  Upper limb function and appearance can be treated using myoelectric prostheses, but 

many amputees abandon prosthesis use prior to functional mastery.  Difficulty in myoelectric prosthesis 

training has been identified as a primary reason for low user acceptance/compliance. 

The objective of the current study is to evaluate the Auto-Diagnostic Adaptive Precision Trainer for 

Myoelectric Prosthesis users (ADAPT-MP), a novel tool designed for pre-prosthesis myoelectric training.  

ADAPT-MP includes low-cost wireless EMG sensors worn on the residual limb, which are used to control 

mobile training games.  The evaluation will be performed using 2 upper limb amputees, with functional 

assessments compared prior to and following one month of training with the system.  Metrics will 

include compliance with myoelectric prosthesis use following training, functional capabilities with the 

device, quality of life and work/social reintegration. The following specific aims will meet this objective: 

1.   Analyze and report objective training metrics for 2 upper limb amputees 

2. Analyze prosthesis compliance, functional use, quality of life, and work/social reintegration 

improvements following training  

Background/Significance 

More than 1,500 Americans have lost a limb due to traumatic injury in combat during the recent 

conflicts in Iraq and Afghanistan (1). In the civilian population, major causes of amputation include 

trauma, peripheral vascular disease, and diabetes (2).  In total, there are nearly two million people living 

with limb loss in the United States, a number that is projected to double by the year 2050 (3). Upper 

limb amputation in particular is extremely devastating. In addition to physical/functional movements, 

the role of the hand in human life is critical for psychosocial roles including gestures, communication, 

and sensation (4, 5). 

Myoelectric prostheses provide upper limb movement control using electromyography (EMG) 

electrodes on the residual muscles to control arm and hand movements (6). Control mechanisms can 

vary from a two-state amplitude modulation controller, where EMG signals from a single muscle group 

control the velocity of a single actuator of the prosthesis (7), to multi-site activation controls using 

pattern recognition techniques to classify features extracted from raw EMG signals into desired 

movements (6). 

Myoelectric prosthetic limbs can aide in regaining lost capabilities, but require intensive training to 

effectively operate (8). Learning to use a myoelectric prosthesis involves significant motor cortex 

plasticity and learning how to consciously control muscle contraction, level of activation, and isolation 

through repetitive exercises (8). The need to concentrate and continuously react during training is 

expected to decrease with use, but often takes amputees many months, with the result being that many 



users abandon the prosthesis before mastery is achieved (9).  Difficult training has been identified as a 

primary reason for low user acceptance (10). 

Given the complexity in learning to activate muscles as required to operate myoelectric prostheses, 

there is a need for tailored, engaging training that encourages continued use in order to become 

proficient at the various movement components and coordination to achieve success in controlling the 

prosthetic limb in a predictable manner.  Such training should begin early in recovery following 

amputation, prior to muscle atrophy that is common before the prosthesis is available. 

In order to develop engaging, mobile, intuitive training for upper limb amputees, we have developed a 

prototype mobile training tool called ADAPT-MP, that consists of three components: a mobile patient 

support tool with integrated physiological sensor suite and adaptive game manager; a mobile provider 

portal with training metrics and patient characteristics, muscle activation sites, prosthesis mapping 

parameters, and specific training goals to customize training modules; and a remote, secure server for 

data storage and communication between the practitioner and patient systems. The figure below 

demonstrates how each component interacts to support the prosthesis learning process both during 

and between therapy sessions.   

 
Research Plan 

A pilot clinical evaluation lead by providers from Hanger Prosthetics will allow for direct comparison of 

traditional therapy to therapy enhanced with ADAPT-MP training.  Prior to starting the clinical 

evaluation, an IRB protocol will be drafted and reviewed by Copernicus Group Independent Review 

Board.  The IRB for the proposed effort has been drafted and is expected within 2 weeks following grant 

approval.  Once IRB approval has been received, a pilot clinical evaluation will be performed. Therapy 

outcomes will be compared between baseline and 1 month following training in 2 patients and their 

providers.  Upper limb amputees that meet criteria for use of a myoelectric prosthesis will be recruited 

for the study.  Additional inclusion criteria will include age (>18 years), and ability to use a mobile 

device. Using previously published research to approximate an effect size for the group and run a full 



power analysis is difficult, due to the small, uncontrolled cohorts described in previous reports (11-13). 

Rather, we plan to use this pilot data as a base for our power analysis as we develop plans for a full 

clinical evaluation.  Patients will commence training during their initial fitting with the provider, and will 

be requested to continue training until the arrival of the prosthesis.  One month following prosthesis 

arrival, patients will be assessed, as shown in the figure below and the following paragraph. 

 

The primary metric we will assess is compliance with prosthetic device use following training.  This will 

be assessed via self-reported frequency of use of the prosthesis. A secondary metric will be based on the 

recently developed Activities Measure for Upper Limb Amputees (AM-ULA) assessment (14). The AM-

ULA is administered by trained orthotists/prosthetists, and assesses the skillfulness with which 

amputees perform 18 day to day tasks using their prosthesis, including: 1) brushing hair; 2) putting on a 

t-shirt; 3) removing a t-shirt; 4) buttoning shirt; 5) zipping jacket; 6) putting on socks; 7) tying shoes; 8) 

using a cup; 9) using a fork; 10) using a spoon; 11) pouring soda; 12) writing words; 13) using scissors; 

14) opening a door with a knob; 15) using a phone; 16) using a hammer; 17) folding a towel; and 18) 

reaching overhead.  The AM-ULA is scored based on the following criteria: 1) completion of activity 

subtasks; 2) speed of completion; 3) movement quality; 4) skillfulness of prosthesis use and control; and 

5) independence.  We anticipate a 30 – 50% increase in ability to perform activities skillfully between the 

control and experimental groups, which represents the approximate change in score between a 

transradial and transhumoral amputee.  A tertiary metric is quality of life measurements, which will be 

assessed using the Medical Outcomes Study (MOS) short-form health survey, the SF-36 (15).  This survey 

has been used previously to assess quality of life following amputation, and consists of 36 questions, and 

assesses quality of life in 8 dimensions: 1) physical functioning; 2) physical health problems; 3) bodily 

pain; 4) general health perceptions; 5) vitality, energy, and fatigue; 6) social functioning; 7) emotional 

problems; and 8) general mental health.  A final metric is return to work/social reintegration, which will 

be assessed via questionnaires developed to evaluate return to work/duty after amputation (16). 

ADAPT-MP is the first interactive game-based training tool for myoelectric prosthesis users that adapts 

and tailors training to individual patient needs.  The pilot data gathered and analyzed in the proposed 

work will serve as statistical inputs to a power analysis for an expanded clinical evaluation.  This full 

evaluation will be conducted under a proposed expansion to an existing Defense Health Program (DHP) 

research and development contract. It is expected that the results of this evaluation will demonstrate a 

significant improvement in training for the only portable, game-based manufacturer agnostic training 

solution for myoelectric prostheses users. 
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Budget 

The proposed pilot study will require direct labor for Dr. Brent Winslow (156 hours over 12 months) for 

a total of $7,487.24 to finalize the study protocol and support study preparation and data analysis.  Mr. 

Alistair Gibson (consultant, Hanger Prosthetics) will be awarded a subcontract of $7,500 to support 

study planning and collect all patient data.  His estimated time commitment is 40 hours over 12 months.  

The total direct labor for Dr. Brent Winslow and Mr. Alistair Gibson is $14,997.24.  No other costs are 

requested (including indirect costs, travel, equipment, IRB fees, etc). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



D. Other Support 

Investigator: Brent Winslow, Ph.D. 
 
Project/Proposal Title: Auto Diagnostic Adaptive Precision Trainer for Myoelectric Prosthesis users 
(ADAPT-MP) Phase II SBIR 
Source of Support: Defense Health Program (DHP) 
Status: proposal submitted and pending review 
Award Amount:   $1,000,000   Dates: award announcement expected July 2015 
Percentage Time Committed to Research:  30% 
Scientific or Budgetary Overlap:  Dr. Brent Winslow will serve as the PI on the ADAPT-MP Phase II effort.  
His tasking will involve overseeing system expansions and the full clinical evaluation.  The proposed pilot 
evaluation will directly benefit the ADAPT-MP phase II effort by providing a base for a power analysis 
and adjustments to data collection procedures. 
 
Project/Proposal Title: Skill Degradation Evaluation Toolkit for Eliminating Competency Loss Trends 
(Skill DETECT) 
Source of Support: United States Army Reserve Medical Corps (USARMC) 
Status: active contract 
Award Amount:   $1,000,000   Dates: 11/15/2014 – 12/15/2017 
Percentage Time Committed to Research:  25% 
Scientific or Budgetary Overlap:  None 
 
Project/Proposal Title: Small Unit Training for Adaptability and Resilience in Decision Making (STAR-DM) 
Source of Support:   Office of Naval Research (ONR) 
Status: active contract 
Award Amount:        $1,300,000                   Dates: 1/20/2013 – 12/31/2015 
Percentage Time Committed to Research:  25% 
Scientific or Budgetary Overlap:  None 
 
Project/Proposal Title: Portable Biosensing Suite (PBSS) 
Source of Support:   AFRL 
Status: proposal submitted and pending review 
Award Amount:        $1,100,000                   Dates: 12/20/2015 – 12/20/2017 
Percentage Time Committed to Research:  25% 
Scientific or Budgetary Overlap:  None 
 

Investigator: Mr. Alistair Gibson, Hanger Prosthetics  
 
Project/Proposal Title: Auto Diagnostic Adaptive Precision Trainer for Myoelectric Prosthesis users 
(ADAPT-MP) Phase II SBIR 
Source of Support: Defense Health Program (DHP) 
Status: proposal submitted and pending review 
Award Amount:   $1,000,000   Dates: award announcement expected July 2015 
Percentage Time Committed to Research:  25% 
Scientific or Budgetary Overlap:  Mr. Alistair Gibson will serve as a subcontractor on the ADAPT-MP 
Phase II effort.  His tasking will involve providing expert guidance during system expansions and 



conducting the full clinical evaluation.  The proposed pilot evaluation will directly benefit the ADAPT-MP 
phase II effort by providing a base for a power analysis and adjustments to data collection procedures. 
 

E. IRB Approval Letter 

The proposed research will involve human subjects recruited from Hanger Prosthetics clinics in central 

Florida.  Upon selection for award, Design Interactive will work with Mr. Alistair Gibson (consultant, 

Hanger Prosthetics) to finalize the existing draft IRB protocol and submit all required IRB documents for 

approval, which is expected two weeks following submission.  Design Interactive has extensive 

experience conducting human subject research and successfully navigating through complex, multi-level 

IRB approval processes for clinical trials.  For the proposed effort, Copernicus Independent Review Board 

will be contracted to approve the protocol upon award selection.  

F. Conflict of Interest Statement 

The proposers, including Design Interactive, Inc., Hanger Inc. and the investigators do not stand to profit 

from a direct result of this effort or the completion of a full clinical trial.  Our interests are solely in the 

validation of our adaptive approach to training which was developed on behalf of the US government, 

namely the Defense Health Program (DHP).  The proposed evaluation sets the stage for potential future 

NIH research to extend the clinical evaluation as well as provide past performance that will secure 

future research efforts within the Department of Defense and improve the quality of life for upper limb 

amputees. 
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BIOGRAPHICAL SKETCH 

 

NAME 

Brent D. Winslow 
POSITION TITLE 

Chief Scientist 

eRA COMMONS USER NAME 

BWINSLOW1 

 
EDUCATION/TRAINING  

INSTITUTION AND LOCATION DEGREE YEAR(s) FIELD OF STUDY 

University of Utah, Salt Lake City, UT PhD 2010 Bioengineering; Neuroscience 

University of Utah, Salt Lake City, UT BS 2006 Bioengineering 

 
Personal Statement  

As Chief Scientist at Design Interactive, my role is to provide technical and scientific guidance for 

company-wide endeavors, including physiological and neurobiological monitoring of human cognitive, 

affective and physical states.  I have served as technical lead and PI on DARPA and DHP-funded work in 

development of non-invasive electrophysiological devices and modeling user state.  At Design 



Interactive, I have developed methods to quantify the human stress response, stress inoculation, 

development of resilience and expertise, non-invasive electrophysiology, and light-based methods for 

monitoring brain state, and communicated this work in multiple primary literature publications, 

textbook chapters, and patent applications. 

Positions and Honors 

Chief Scientist: Design Interactive, Aug 2012 to present.  Providing technical and scientific guidance for 

company-wide endeavors, including physiological and neurobiological monitoring of human cognitive, 

affective and physical states.  Development of methods to quantify the human stress response, stress 

inoculation, development of resilience and expertise, non-invasive electrophysiology, and light-based 

methods for monitoring affective state.  

Scientist: Allen Institute for Brain Science, Sept 2010 to Aug 2012.  Developed novel fully implantable 

wireless sensing systems, including novel techniques for implantation of such devices, and tested the 

biocompatibility in auditory cortex of transgenic mouse models.  Developed new imaging modalities to 

track neural connectivity, including automated full organ multiphoton imaging with physical sectioning.  

Provided support for other Institute projects as Co-Investigator.   

Graduate Research Assistant: University of Utah, June 2006 to Sept 2010.  Work focused on the 

quantification of the brain tissue reaction to implanted stimulating and recording microelectrodes and 

microelectrode arrays.  Device specifications, risks, design, and in vitro / in vivo testing implemented for 

next generation recording arrays, along with analysis of safety and efficacy data.  Extracellular neuronal 

recordings processing and analysis used to define device biocompatibility.  Advisor: Dr. Patrick A. Tresco, 

Chair, Department of Bioengineering. 

Research Assistant: Keck Center for Tissue Engineering, Salt Lake City, Utah.  January 2003 to Sept 2010.  

Research in the fields of biomaterials and tissue engineering.  Experience in the design, and building of 

biomaterials implanted into the brain.  Experience in describing brain tissue response to implanted 

microelectrodes, using qualitative and quantitative techniques. 

National Hemophilia Foundation’s Medical and Scientific Advisory Council, Membership May 2006-
present. 
 
Institutional Animal Care and Use Committee, Allen Institute for Brain Science, Sept 2011-present 
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April 23, 2015 

 

Design Interactive Inc. 

3504 Lake Lynda Drive 

Orlando, FL 32817 

 

Attn: Dr. Brent Winslow, Chief Scientist, Design Interactive Inc. 

Re: SBIR proposal submission to the American Orthotic and Prosthetic Association (AOPA)  

 

 

Dear Brent, 

 

Thank you for considering Hanger as a research partner for your proposed pilot training effectiveness evaluation.  I 

believe that your mobile training approach represents significant potential to improve quality of life for myoelectric 

prosthesis users. There is currently a gap between the time an amputee is evaluated for a prosthetic device and the final 

fitting.  This period of time represents a significant opportunity to engage the amputee in pre-fitting training. I believe the 

solution presented by Design Interactive will not only accelerate an amputee’s acquisition of competence use of their new 

prosthetic leading to improved patient outcomes, but do so in an engaging way.  This may lead to a more positive outlook 

by these individuals which can’t be underestimated.  Specifically, the use of portable EMG technology streaming to a 

mobile application which engages the user in muscle activation through a series of games is expected to improve 

prosthesis use following fitting. As a National Clinical Upper Extremity Specialist and certified prosthetist and orthotist 

for Hanger Prosthetics, I will be of great value to the proposed pilot evaluation.  Please consider this letter as my 

commitment to serve as a collaborator on the IRB protocol development and lead the data collection during the proposed 

pilot evaluation for two patients.  I am excited about the opportunity to collaborate and the potential of collecting 

objective training effectiveness data.  I believe together we can truly improve patient outcomes. 

 

Sincerely, 

 

 
 

Mr. Alistair Gibson 

 

National Clinical Upper Extremity Specialist 

Hanger Prosthetics 

1928 Lake Roberts Landing Drive, Winter Park, FL 34787 

Phone: 321-231-5414 

Email: aqgibson@yahoo.com, agibson@hanger.com  
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