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BMEN:491(HONORS) and demonstrates the FDA design 
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I. INTRODUCTION 

A. Clinical Need & Problem Statement 

Injuries to the spinal cord can cause major mobility 
deficits, paralysis, and even death. Our client is an adult male 
who has suffered fractures to the C4 and C5 vertebrae 
resulting in partial nerve damage and loss of mobility in the 
lower extremities, primarily on the left side. In his 30s and 
40s, the client was very active, enjoying activities such as 
running, hiking, and biking. Now, at 58 years old, he 
complains of significant loss of function and frequent falls due 
to an inability to fully pick-up his left foot and hold his hip in 
flexion during the swing phase of gait. He describes his 
walking as a “stuttered walk” and frequently complains that 
his left foot drags and drops during steps. The client’s physical 
therapist has also discussed the issues with his gait being due 
to the cross-over of his left foot during walking and lack of 
control in his hip, knee, and ankle. The client currently uses a 
cane to walk; however, is finding this an insufficient solution 
as it does not improve his gait. 

The purpose of this project is to design and demonstrate a 
solution that will provide smooth walking and better 
positioning of the left leg and foot during the swing phase of 
his gait to eliminate the early foot contact with the ground that 
is causing his frequent stumbling. 

B. Spinal Cord Anatomy and Physiology 

The spinal cord is made up of a band of tissues that 

connects the brain to the rest of the spine. The spinal cord 

tissue contains nerve bundles and messenger cells that 

provide communication pathways between the brain and the 

rest of the body. It is split into three divisions: cervical, 

thoracic, and lumbar [1]. The spinal cord functions as a 

communication platform for the body. It signals from the 

brain to the body to initiate movement and from the body to 

the brain to provide a corresponding response [3]. The spinal 

cord supports involuntary functions such as breathing, 

heartbeat, and bladder function. This is one of the reasons 

spinal cord injuries can be so severe and even life threatening. 

Even acute injuries to the spinal cord typically result in 

permanent disabilities [4].  

C. Current Solutions and Patents 

Current solutions for spinal cord injuries vary depending 
on the severity of the injury and what functions the patient is 
seeking to regain. Devices fall into two general categories: 
powered and unpowered. One example of an unpowered 
device is the Stance and Swing Control KAFO (knee, ankle, 
foot orthotic); It is a full-leg orthotic which guides the path of 
the leg through flexion and extension [5]. Powered orthotics, 
such as the ReWalk Exoskeleton, are less common because 
they are expensive and bulky and can be hard for the user to 
adjust to [6]. Combinations of these devices exist as well, such 
as a brace and cane configuration. 

After a patent search, types of mobility aids can be broken 
down into three main categories: electrical, mechanical, and 
orthotic devices. Electrical devices primarily use sensors and 
preprogrammed functions to read and assist in gait. These 
devices can be bulky and very few prototypes are able to be 
manufactured and tested on patients [7]. Mechanical devices, 
such as advanced canes and walkers, focus on support rather 
than gait assistance. Like electronic devices, they can be heavy 
and are usually not best hands-free [8]. Orthotic devices 
provide joint support and can make up for muscle weakness 
and lack of joint control. Orthotic devices do not involve 
power and hence cannot add any energy into gait [9]. 

II. USER NEEDS 

A. Client Interviews 

 The client describes a regression in physical capabilities 
over the last five years, with the biggest issue being gait and 
gait-related falls. The client describes his walking as a 
“stuttered walk” and frequently complains of left leg 
weakness and dragging of the left foot. The client uses a cane 
to walk and regularly attends physical therapy where he 
receives electroacupuncture treatment. The client has no 
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major inputs on the design of the device, but his priority is 
fixing gait and reducing falls. 

The client’s physical therapist noted that the client’s injury 
has significantly affected his muscle control, which impacts 
gait. He observed a specific weakness in the client’s hip 
flexors, prohibiting flexion during gait. In addition, cross-over 
of the left leg during walking also contributes to falls. From 
the information provided by the physical therapist, a medical 
device developed for the client should be focused on the 
improvement of the client’s gait and muscle control. The 
device should also be lightweight due to the client’s tendency 
to fatigue faster than a normal patient.  

B. User Needs 

The client requires a mobility aid that improves gait and 

provides pelvic support and left leg control. More 

specifically, the mobility aid should increase the users’ 

walking speed while preventing pelvic drop. The device 

should also assist in controlling the left hip, knee, ankle, and 

foot to limit leg cross-over and reduce falls. In addition, the 

mobility aid should not inhibit other activities such as sitting, 

walking on uneven ground, going up and down stairs, or 

hiking. 

C. Validation Plan 

The user needs that have been identified will be validated 
using the gait lab to measure the fulfillment of each 
requirement. To validate that the device increases walking 
speed, a baseline measurement of walking speed will be taken 
and compared to the walking speed after the implementation 
of the device. Utilizing the gait motion capture system and 
passive markers, while walking on the treadmill, the position 
of markers on the right and left sides will be compared, 
especially the drop angles on the left side of the pelvis, before 
and after the implementation of the device. These comparisons 
will validate that the device supports the control of the hip, 
knee, ankle, and foot while walking. Lastly, the user will 
complete a combination of inclines and steps to demonstrate 
that the device does not inhibit non-walking activities. 

D. User Needs Stage Accomplishments 

During the user needs stage, a better understanding of 

spinal cord injuries and their standard of care was gained 

through a series of research questions and patent searches. 

Issues with the client’s gait and specific deficiencies were 

discussed and documented in various interviews with the 

client and his physical therapist. Accomplishments in this 

stage include the generation of user needs as well as a 

validation plan. 

III. DESIGN INPUTS 

A. Engineering Requirements 

The engineering requirements were derived from the 

user needs to establish target values with verifiable results 

and evaluate these in our product and other competitors. The 

customer voiced that the primary goal was to walk, to 

accomplish this, the control of the left leg will be an 

important factor. Following this, the device needed to be 

comfortable and adjustable. The user needs were ranked by 

importance based on the goals of the customer. The 

engineering requirements include weight, range of motion 

for the hip, knee, and ankle, moment reduction for the hip, 

knee, and ankle, points of contact, comfort, adjustability, 

ease of use, and constraints for the hip and knee. The full list 

of engineering requirements and their target values can be 

found in Table D.2 of the Appendix. 

B. QFD Phase 1 

When creating the QFD, the first proposition is to 

compare how each requirement can possibly benefit or hinder 

the overall device quality. When comparing these 

requirements, three main takeaways were presented. The first 

was that the assurance a of weight limit to our device would 

ensure its comfortability and ease of use. Also note that the 

correct moment reductions will also increase the comfort 

during walking. The second was that the design will have to 

balance the number of contact points to allow for adjustability 

while not compromising comfort. The third takeaway from 

the QFD roof was that the joint constraints had to work with 

the contact points to ensure proper alignment and function. 

The full QFD for phase 1 can be found in Appendix B. 

C. Verification Plan 

The verification plan was drafted to ensure that the design 

outputs will meet the design inputs. The plan outlines many 

different methods of inspection and analysis utilizing tools 

such as SolidWorks and OpenSim to demonstrate the 

engineering requirements before the device is prototyped and 

can be validated. The detailed verification plan can be found 

in Appendix D.  

D. Preliminary Risk Assessment 

The FMEA matrix was created to identify and mitigate any 
risk proposed in the design inputs; it can be found in Appendix 
C. To identify the failure modes and mechanisms, the ideal 
functions were identified as the engineering requirements. 
These inputs inherently dispose the device to aspects of risk, 
most notably, instability or increased risk of falling. Another 
large risk identified is related to the comfort of the device and 
could lead to skin abrasions or soft tissue injury. More 
acceptable risks are listed in the FMEA matrix. There was 
minimal discussion regarding industry standards as the device 
we hope to create is entirely custom and specific to our client. 

E. Design Input Stage Accomplishments 

During the design input stage, a focus on the customer’s 

wants helped to elicit engineering requirements and a 

comparison of various products. The QFD clarified how user 

needs and engineering requirements relate and impact each 

other. Weight and importance were also easy to visualize via 

the QFD. The FMEA analysis allowed for an understanding 

of risk levels for future use. Accomplishments in the stage 
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include generation of engineering requirements, target 

values, QFD, preliminary risk assessment, and verification 

plan. 

IV. DESIGN PROCESS 

A. Brainstorming & Down Selection 

A modified 635 was used as a method of brainstorming. 

Each member brainstormed seven different solutions, 

following the individual portion, we discussed as a group and 

modified, combined, and elaborated on ideas. The final 

solutions were incorporated into a concept map and then in a 

down selection table and evaluated against the user needs, 

engineering requirements, and other additional qualities such 

as cost, complexity, etc. The results were as follows: primary 

solution—passive exoskeleton, secondary solution—

powered exoskeleton. 

B. Bench Testing 

A literature bench test was done to assess the feasibility 

of creating certain features for the device. These tests 

assessed their practicality and ability to reach the design 

team’s main goals. The testing evaluated the potential of 

features such as motor, actuator, exotendons, cushioning, and 

hinge placement for a brace-like medical device. The 

conclusion was that while all options were feasible, there 

were pros and cons for each joint type. For example, although 

a motor would significantly reduce joint moments, its 

heaviness and complexity provide barriers for its use in our 

design. All components analyzed were used in the same 

applications as the intended use for the mobility aid. 

C. Concept Generation 

A sketch of our primary solution, a passive exoskeleton, 

is shown below in Figure 1. At this point, the specific parts 

can vary, however, the design of a passive exoskeleton should 

include a support structure, shell structure, and a passive 

element (exotendon, spring, damper, etc.). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D. Evaluation of Methods 

Various methods and techniques were evaluated in the 

following categories: hip joint type, knee joint type, ankle 

joint type, support material, shell material, and infrastructure. 

For example, the hip joint could consist of a hinge, motor, 

actuator, or exotendon. Each method was evaluated and 

ranked to determine which were feasible to incorporate into 

our engineering design. The results indicated a passive single 

leg (and waist attachment) exoskeleton consisting of an 

exotendon hip-knee-ankle system, a resistance hinge ankle 

orthotic, and 3D printed supports and shells as the best 

engineering approach. 

E. Parts Design Matrix & Design Specifications 

Once the specific parts were identified by the down 

selection process, four different parts’ matrices were 

constructed: exotendon, ankle orthotic, supports, and shells. 

Different aspects of each component were evaluated by the 

correlation to the engineering requirements, and the critical 

design specifications were deduced via the conclusions. The 

critical design specifications identified were elasticity, slack 

length, and pulley diameter of the exotendon; the resistance 

hinge of the ankle orthotic; the hinge components, weight, 

and size of the supports; and the size and padding thickness 

of the shells. The full matrices and design specifications can 

be found in Table 2 of Appendix B. 

F. dFMEA 

After identifying the parts which will be used to assemble 

the device, a dFMEA was created to gauge the potential 

failure points of each component. The components were 

placed under potential scrutiny using the data gathered in 

earlier sections of the design process. For example, 

exotendon failure could include snapping or deterioration. 

Through this process the components were found to have no 

significant flaws which would jeopardize the development of 

the device and prevent its feasibility. Mitigations for medium 

level risks included providing an information/care manual 

and ensuring quality materials. Following the justifications 

and mitigations, all RPN levels were at the low lowest level. 

The full dFMEA can be found in Table 2 of appendix C. 

G. Design Process Stage Accomplishments 

During the design process stage the initial brainstorming 

sessions were key in the success of the following 

deliverables. Having many solution ideas and then pairing 

down using decision making techniques helped to weed out 

solutions that were not feasible or did not meet the user or 

engineering requirements. The product of down-selection, 

evaluations, and the parts design matrix revealed a cohesive 

list of components and design specifications. A design FMEA 

also aided in evaluating the safety of the design choices and 

provided justifications or suggested mitigations. 

Figure 1 Concept sketch for a passive exoskeleton. 
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V. INTRODUCTION OF NEW DATA 

A. Gait Lab Data 

After analyzing the motion capture, force plate, and video 

data from our gait lab session, it became apparent that the 

results did not support the previous notions regarding the 

client’s condition. The video footage showed that the client 

walks with an abnormal gait pattern which may contribute to 

his frequent falls. More specifically, the client’s knee does 

not reach full extension prior to heel strike and experiences 

foot drop upon initial contact, a comparison is shown in 

Figure 2.  

During testing, we gathered data from both the left and 

right leg to compare the forces generated—we expected to 

see a large difference (given the information from the 

physical therapist) but were surprised to see that there was no 

explicit dominance between the left and right sides. Figure 3 

shows the maximum forces generated by each leg and Table 

1 gives the specific values for each trial. A statistical t-test 

was performed to compare the average maximum forces 

generated by the left and right leg. The test yielded a p-value 

of 0.304115982 which is greater than 0.05 and concludes that 

the two groups of data are not significantly different from 

each other. 

B. How the Data Impacts our Project 

Following the data analysis, our team and mentor decided 

that the data did not warrant a custom exoskeleton as 

previously implied. We concluded that recommending a 

premade orthotic would best meet the user’s needs and solve 

the problem. We went back and updated all previous 

deliverables to reflect the change in plans, these can be found 

in Appendix F. In addition, we also kept our original work as 

it provided a good understanding of the FDA design process 

and ultimately showed that the process is not linear but 

requires revisions as new information surfaces. From this, we 

also learned the importance of knowing precisely what the 

problem is before proposing solutions (which proved 

challenging as we only met our client once for testing). 

C. Product Comparison 

We examined five orthotic devices with a range of 

complexities to determine which would be the best fit for our 

client. We understand that cost and insurance coverage play 

a large role in the patient’s selection of a device; however, we 

chose to recommend primarily based on function, while also 

providing a secondary (less expensive) option. In addition to 

researching and comparing the products, we also conducted a 

product evaluation which assessed the products based on user 

needs and engineering requirements. We recommend the 

client trial an Ottobock C-Brace [10], with the secondary 

option being a knee-ankle-foot-orthotic (KAFO) with a 

Fillauer Knee Extension Assist Joint [11]. The C-Brace 

provides powered gait assist using a microprocessor knee and 

hydraulic resistance, while the Knee Extension Assist Joint 

uses a simple spring mechanism to assist the knee extensor 

muscles. For the remainder of the FDA design process, we 

will analyze the C-Brace as function-wise it is our number 

one choice. 

VI. DESIGN OUTPUTS 

Our component list (Table G.1) is quite succinct due to 

the nature of our revised solution rollout. The accompanying 

assembly plan is sourced from the Ottobock C-Brace 

instructions for use (IFU) [10]. The IFU includes restrictions, 

constraints, and intended uses for the device that will guide a 

user in how to best incorporate the device into their daily life.  

 

 

 

 

 

 

 

 

 

 

Figure 2 Initial contact during walking  

(client: J. Venman) vs. a normal heel strike. 

Table 1 Maximum superior force during gait. Figure 4 The C-Brace by Ottobock. 

Figure 3 Superior force during gait (z-direction). 
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VII. DESIGN VERFICATION 

Our verification plan (Table F.2) was revised to 

accommodate a non-custom mobility aid. Our initial scope 

only included custom solutions, and most of the verification 

was based on information that could only be gathered by 

designers or inventors during early phases of design. The plan 

was revised to verify information commonly provided by 

manufacturers. Our verification procedure (Table G.2) 

outlines where to find product specifications for the Ottobock 

C-Brace to verify the specific device. The verification report 

(Table G.2) reports whether the Ottobock C-Brace passes the 

verification tests and meets the design criteria that the 

problem statement poses. The Ottobock C-Brace did pass the 

verification tests, so we are confident that the device will be 

a candidate as a solution for the client’s problem.  

VIII. VALIDATION 

Our validation plan (Table F.1) was developed in the user 

needs stage. Our validation procedure (Table H.1) outlines 

what tests we would run. These tests are now hypothetical 

due to the updated nature of the project. Because there is no 

physical device to test alongside the client in the allowed 

period, the validation procedure is delayed until the orthotic 

device can be fitted and ordered by the client. The validation 

report will then be generated based on the results of the tests 

outlined in the validation procedure. This report will verify 

that the medical device meets the user needs initially 

identified at the onset of this project.   

IX. RISK MITIGATION PROCESS 

The risk management portion of the medical device 

utilized a revised version of the FMEA table (Table F.3). This 

table demonstrated that overall, the medical device’s residual 

risk remains acceptable for the user. Following mitigations, 

all RPNs maintained an acceptable value of six or lower. 

Since our device is already on the market, recalls and 

complaints that have been issued for the device were also 

analyzed and compiled in Table F.3. Over the lifetime usage 

of the orthotic device, there have been a total of three 

significant MAUDE Reports. These reports demonstrated the 

potential areas of risk for the user; however, the company has 

already implemented mitigations and completed their own 

risk analysis (per FDA approval guidelines). 

X. SUMMARY FEASIBILITY DISCUSSION 

The feasibility of this solution ultimately depends of the 
client’s willingness to follow through with an evaluation by a 
licensed orthotist. Insurance coverage and cost may also 
contribute to the client’s decision. Aside from that, since the 
device is already on the market and FDA approved, this 
solution is feasible. 

XI. DISCUSSION, LESSONS, & CONCLUSION 

This project has allowed us to review the FDA design 
process, and associated activities. Due to timing/location 

constraints, our team learned the hard way that it is important 
to know the problem upfront! We were able to adapt to the 
new information and ended up with a simpler project, but just 
as important. Our challenges reflect the non-linear process of 
designing a medical device. By recommending a premade 
orthotic, we were able to meet the user’s needs—as the saying 
goes, we don’t need to “reinvent the wheel”. 

XII. FUTURE WORK 

Future work includes following up with the client 
regarding a professional evaluation. Upon the delivery of an 
orthotic device, conducting the validation procedure would be 
the last step in the FDA design process. Tracking the success 
of the C-Brace through a gait lab analysis would also be 
beneficial in the evaluation of orthotic devices for spinal cord 
injuries. 

XIII. INDIVIDUAL ROLES & RESPONSIBILITIES 

For the user needs stage, Mackenzie was the project 
manager, and was responsible for the client interview 
questions and user needs. Perry was responsible for current 
solutions research. Jenna was responsible for the anatomy and 
physiology research, client interview questions, user needs, 
and validation plan. Joseph was responsible for the patent 
search. All members helped with the clinical problem 
statement, gate review presentation, and final report draft. 

For the design inputs stage, Jenna was the project 
manager, and was responsible for the engineering 
requirements, verification plan, severity levels, and RPNs. 
Perry was responsible for the customer competitive 
evaluations, and failure effects. Joseph was responsible for the 
QFD co-relationship matrix. Mackenzie was responsible for 
the engineering requirements, target values, ideal functions, 
and occurrence and detection levels. All members helped with 
the gate review presentation and the final report draft. 

For the design process stage, Perry was the project 
manager, and was responsible for gait lab patient 
communications, bench testing, and portions of the dFMEA 
assessment. Jenna was responsible for the gait lab agenda and 
data analysis, down-selection, concept generation, and the 
parts design matrix. Joseph was responsible for bench testing 
and portions of the dFMEA. Mackenzie was responsible for 
running the gait lab software, down-selection, concept 
mapping and generation, evaluations, and the parts design 
matrix. All members helped with brainstorming, gait lab data 
collection, gate review presentation, and the final report draft. 

For the design outputs stage, Joseph was the project 
manager and was responsible for the risk management report. 
Perry was also responsible for the risk management report. 
Mackenzie was responsible for the gait data analysis, product 
comparisons, major component list, and verification efforts. 
Jenna was responsible for 3D models, assembly plans, and 
verification efforts. All members helped with updating 
previous deliverables, gate review presentation, and the final 
report draft. 
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For the medical device stage, Mackenzie was the project 
manager and was responsible for helping with the validation 
plan. Jenna was also responsible for helping with the 
validation plan. All members were responsible for 
contributing to the final report, gate review presentation, and 
project poster. 

XIV.  PROFESSIONAL & ETHICAL RESPONSIBILITIES 

Important experience and knowledge was gained by 
working  directly with a client. Responsibilities included 
maintaining open communication and ensuring the client's 
safety and satisfaction throughout the design process. Meeting 
the client's needs was the team's highest priority along with 
client safety. The team not only had to uphold the professional 
responsibilities of the design process, but also the ethical 
responsibilities to the client. 
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https://shop.ottobock.us/Orthotics/Custom-Orthotics/KAFO-KO---Knee-Ankle-Foot-Orthosis-Knee-Orthosis/C-Brace/c/4036
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APPENDIX A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Figure A.1 Project plan using GanttProject software, including task number, task name, start/end date, duration, % 

completion, predecessors, resources, and secondary resource. User Needs Stage. 
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Figure A.2 Project plan using GanttProject software, including task number, task name, start/end date, duration, % completion, predecessors, 

resources, and secondary resource. Design Inputs Stage. 
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Figure A.3 Project plan using GanttProject software, including task number, task name, start/end date, duration, % completion, predecessors, 

resources, and secondary resource. Design Process stage. 
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Figure A.4 Project plan using GanttProject software, including task number, task name, start/end date, duration, % completion, predecessors, 

resources, and secondary resource. Design Outputs stage. 
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Figure A.5 Project plan using GanttProject software, including task number, task name, start/end date, duration, % completion, predecessors, 

resources, and secondary resource. Medical Device stage. 
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APPENDIX B 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure B.1 QFD Phase 1 for a mobility aid following a SCI. 
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Figure B.2 QFD Phase 2, parts design matrices and design specifications for a mobility aid following a SCI. 
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APPENDIX C 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Table C.1 FMEA risk analysis, including ideal function, failure mode, failure effects, mechanisms of failure, severity, occurrence, detection, 

RPNs, and risk level. 
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Figure C.1 FMEA matrix, severity, occurrence, detection, and risk levels. 

Table C.2 dFMEA matrix (RPN rating scale is the same as above). 
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APPENDIX D 

Group 4_Customer Interview Answers.docx 

Group 4_PT Interview Answers.docx 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table D.1 Validation plan, including validation number, procedure, and method. 

Table D.2 Verification plan, including full list of engineering requirements, verification number, procedure, and method. 

https://uazips.sharepoint.com/:w:/t/course4625600-Group4-CustomExoskeleton-SpinalCordInjury/EbBzC2CNRgJPt6tOZ0ZsogEBIB1bx7DRhdzcgQlhVtt6Ag?e=62uUPJ
https://uazips.sharepoint.com/:w:/t/course4625600-Group4-CustomExoskeleton-SpinalCordInjury/ESDCOmvJqrdNr36Wpc3Dm9wBNR9ZtgqetuMRY4pZefKu_w?e=0poqMa
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APPENDIX E 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure E.1 Brainstorming using a modified 635 method, function tree, and concept map. 

Table E.1 Down selection table for possible solutions for a SCI mobility aid. 
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Table E.2 Evaluation tables for selected methods and technologies, Step 1 and Step 2. 
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APPENDIX F 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table F.1 UPDATED validation plan, including validation number, procedure, and method. 

Table F.2 UPDATED verification plan and procedure, including full list of engineering requirements, verification number, procedure, and 

method. 
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Table F.3 UPDATED FMEA risk analysis, including ideal function, failure mode, failure effects, mechanisms of failure, severity, 

occurrence, detection, RPNs, and risk level. Also includes recall and complaint data. 
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Table F.4 UPDATED evaluation tables for selected methods and technologies, Step 1 and Step 2. 
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APPENDIX G 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table G.1 Major component list for the C-Brace. 

Table G.2 Verification procedure including test number, name, and description. Report is listed below. 
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   APPENDIX H 

Table H.1 Validation procedure including test number, name, and description. 
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