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Appendix H: HELP Hand Business Plan 

Executive Summary

This business plan aims to provide a holistic view of a potential venture / investment 

opportunity centered around the HELP Hand, a human-centered electric prosthetic hand 

for developing world contexts. Securing funding from investors will allow this project to 

begin immediately, and ensure that the engineering team can work over the course of 

the following year to create a market-ready product and manufacturing process and 

work towards two overarching goals: profit for investors and improved quality of life for 

amputees in the developing world.

Introduction/Background

Access to quality prosthetics in the developing world is highly limited.  HELP Hand fills a 

gap in the prosthetics market by producing an affordable electrically powered prosthetic 

hand for the developing world. In the developing world, preventable (accident-based) 

amputation is far more common, leading to high quantities of amputees in need (See 

Fig H-1). This is due to higher rates of infections (due to lack of sanitation) and less 

stringent workplace safety standards [H-10]. 

Fig. H-1: Breakdown Of Amputation Cause, Developed World vs. Developing World [H-

10]
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Due to the financial limitations of these developing populations, currently accessed 

prosthetic technologies are often uncomfortable and lack both intuitiveness and 

functionality [H-2]. Electrically powered prosthetic hands allow for a user-friendly 

biointerface that can create a natural and inviting feel for users. However, existing 

myoelectric technologies that are commercially available are generally far too expensive 

for customers in the developing world [H-3]. 

HELP Hand aims to simplify and reduce the price of this technology such that it can be 

brought to developing markets. The initial target market will be urban India, with the 

ability to expand to similar markets in the future. Tackling this problem presents large 

market opportunity while simultaneously contributing to the social good by enabling 

amputees to perform their activities of daily living with ease and comfort. 

The general plan, which will be outlined in more detailed, is to assemble a team of 

engineers and project managers to work on improving upon the initial HELP Hand 

prototype for an entire year. At the end of the first year, we hope to have partnered with 

an existing network of distribution centers, most likely BMVSS who has been a project 

partner so far, in order to have our commercial venture launched. This distribution 

network greatly limits the scope and required investment for the project, and it is 

mutually beneficial to all parties involved. 

Goals/Objectives

Our objective is to bring a low cost electrically powered prosthetic hand that will serve 

unilateral, transradial amputees through a biointerface to market. The design 

emphasizes versatility, simplicity, functionality, and manufacturability in India, all while 

achieving a dramatic cost reduction from the current competition. We seek to obtain 2.5 

million dollars of investment to launch a one-year project centered around finalizing a 

market-ready engineering design and implementing a manufacturing process in India to 

make this business a reality. 
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Description of Product

HELP Hand is a mechanical device that fits inside of a prosthetic glove. The product 

comes with a wearable biointerface, where the user can place sensors into different 

locations on a shirt and then use different flexures and movements on their body in 

order to trigger actuation of the mechanical hand. From the outside, HELP Hand is only 

visible as a prosthetic glove that can open and close. 

Potential Markets

As discussed, the initial target market for this product will be urban Indian environments. 

Electrically powered prosthetics are better suited for white-collar applications (since the 

grip strength is lower compared to alternative options) [H-5]. As of 2016, India has an 

estimated population of over 1.32 billion people. 41 Indian cities have over 1,000,000 

people, which indicates a high level of urban concentration [H-8]. It is estimated that 

nearly 0.062% of the population suffers from some type of amputation, resulting in 

about 800,000 amputees [H-10]. As this product would be targeted at upper-body 

amputees, it’s estimated that we would have a potential customer base of 400,000 

individuals. The high regional concentration of people is important as prosthetics must 

be fitted in fitting centers by prosthetists. Thus, less fitting centers are needed to serve 

large contingencies of people which gives this product a higher chance of success. 

Similarly, a large number of people close together, especially with a product like this, 

allows for a regional expansion model. Currently, there is limited access to prosthetics 

in India (5-15% of the amputated population has a prosthetic), and the functionality of 

such prosthetics is unsatisfactory [H-2]. 

As of 2018, India’s GDP is the 116th largest in the world, and at just 7,147 USD, their 

GDP per Capita is 8 times smaller than in the United States [H-8]. Understanding their 

economic limitations is critical in finding an appropriate price point and selling strategy 

for our electric prosthetic hand. The Indian government subsidizes $150 per limb on an 

amputee to help Non-Government Organizations (NGOs) provide prosthetics to 

amputees [H-6].  As a result, our product can be sold directly to NGOs in India who 
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already have the resources in place to fund and distribute prosthetic hands. 

Accessibility, both in a sense of cost and fitting centers, are critical to the success of our 

product. Thus, we aim to develop a product and manufacturing process that can be 

easily implemented into an already existing NGO infrastructure. 

One example of an organization like this is Baghwan Mahaveer Viklang Sahayata 

Samiti, or BMVSS. BMVSS has been a partner in the development of the HELP Hand 

as a senior design project. Fig. 2-1 illustrates their fitting centers across India, in relation 

to the population distribution of India. 

 
Fig. H-2: BMVSS Fitting Centers [H-7] vs. Indian Population Density [H-7]

With a successful product launch in India, the product could use profits to expand within 

India or to develop fitting centers and sell directly to customers. Alternatively, the 

product could be expanded to other developing nations. 

Competition

The electrically powered prosthetics market is mostly saturated at two ends of a 

spectrum: high-end and extremely expensive devices and cheap 3D printed hands that 
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were created for a design-it-yourself (DIY) purpose. Table H-1 provides an overview of 

some representative myoelectric hand options.

Table H-1: Summary benchmark data on existing prostheses [H-6]

Prosthesis Commercially 
Available?

Cost 
(USD)

No. 
Joints

No. 
Actuators

Weight 
(lbs)

Grip Force 
(lbs)

iLimb Quantum Yes 80,000 11 6 1.10 28.3

Ottobock 
Michelangelo

Yes 60,000 6 2 0.93 15.7

Taska Yes 35,000 9 6 Unknow
n

Unknown

Ottobock 
SensorHand

Yes 4,700 3 1 1.01 22.5

Openbionics 
Hero Arm

No 2,000 11 5 2.00 Unknown

Dextrus No 1,100 14 6 1.00 Unknown

Tact No 250 11 6 0.77 3.6

Exii Hackberry No 200 14 3 1.43 Unknown

As illustrated by the table, most myoelectric prosthetic options have many joints and 

actuators. The quantity and quality of actuators generally drives the high cost of these 

prosthetic devices. The simplest commercially available options that NGOs are currently 

providing to limited amputees are priced at over $4000 (the Ottobock Sensor Hand). 

The NGOs are not able to provide the lower-cost options as they are not of high enough 

quality or well-designed for manufacturing. 3D printed plastics,  which make up many of 

the lower cost options, are generally characterized by low quality and poor durability 

and are not suitable for mass manufacturability.

Without affordable, accessible and durable myoelectric technology, urban, white-collar 

Indians are stuck with a choice between budget breaking myoelectric devices and bulky 

body powered prosthetics designed for a different set of users. 
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Sales/Marketing

Sales and marketing would not be particularly important given the business plan of the 

HELP Hand. Since our goal would be to reach customers through an existing network of 

prosthetics distributor, the team only needs to market and sell to the distributors 

themself rather than reaching individual consumers. 

In order to best market to these existing distributors, HELP Hand must improve 

substantially upon their existing options as outlined in the “Competition” section. The 

main marketing strategy will be to emphasize how the HELP Hand has achieved a 

dramatic cost reduction from the current competition with initial prototypes, while it still 

has a wide range of functionality and versatility. 

Manufacturing

Hiring of a manufacturing engineering to implement a manufacturing process over the 

following year will be an important step to bringing the HELP Hand to market. 

Manufacturing will take place in India, in partnership with an existing distribution 

network. When expansion becomes appropriate, there will be the potential to contract 

with external factories in India to ramp up production. Inventory necessary should be 

reasonably minimal, but will be dependent on the process. 

Product Cost

Completion of this venture requires support from investors. A one time investment of 2.5 

million dollars is required for personnel and material over the first two years. By the 

second year, we intend to be turning a profit and begin paying off this debt. Table 3-2 

overviews the personnel needed to ensure the production of a market-ready product in 

one year. 
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Table H-2: Recurring annual labor costs

Personnel Role Annual 
Loaded 
Salary 

Mechanical Engineer Mechanism design $240,000.00

Electrical Engineer Sensor calibration and integration, signal 
processing, circuitry, motor selection, battery 
selection

$240,000.00

Manufacturing 
Engineer

Design manufacturing process, work with 
mechanical and electrical engineer on part 
selection

$200,000.00

FDA Approval 
Consultant

Achieve FDA Approval for Class Medical 
Device 

$240,000.00

Project Manager Oversee project, interface with outside 
NGOs, manage business aspects

$200,000.00

Total $1.12M

Table 3-3 overviews the cost of material and manufacturing (For prototyping) that will be 

needed in the first year. This cost accounts for many iterations and prototypes leading 

up to a final product in the end of the year. Product development will continue year-to-

year, and even as it slows down, other variable costs will be incorporated into the 

project. Therefore this figure will be repeated in the annual budget.

Table H-3: Material / Prototyping Costs (Annual But Variable)

Expense Description Annual 
Projected 
Cost

Actuation Mechanism Motors, raw material (metal, plastics), 
fasteners, other mechanical parts

$10,000.00

Electrical Hardware Batteries, microcontrollers, basic 
components, EMGs, other sensors

$10,000.00

Hand Body Raw material (metal, plastics) $5,000.00
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Machining Outsource machining to prototyping shops to 
increased speed and iteration of prototyping

$20,000.00

Travel & Lodging Test Prototypes in India and Work on 
Manufacturing Prototypes

$60,000

Total $105,000.00

Altogether, the project aims to sell 2,500 hands annually at an $800 profit per hand for a 

$2.1M annual income in order to pay back investors in a timely fashion. This would put 

the price point of the hand around $1,400 assuming a $300 parts cost and $300 

manufacturing cost associated with each hand. With a customer base of nearly 

400,000 individuals, only 0.6% of potential customers would be reached per year. This 

indicates that there would be lots of opportunity for growth and expansion without the 

need to worry about market saturation. It is our hope that this product would yield a 

returning customer base such that market potential would never be an issue. 

In addition to the initial investment, we have use for investors with resources and 

connections in India who can help create relationships with NGOs and infrastructure to 

distribute and fit prosthetic hands.

Service or Warranties

HELP Hand is rated to last for over one million cycles (3 years of product life in the 

prosthetic hand space). The existing distribution networks that we will partner with as a 

part of this business launch will help in the area of service. HELP Hand will be 

incorporated into their existing service systems. 

Return on Investment

Based on expected profits from hand sales each year, an investment of $2.5M will be 

paid back in the 6th year after it is made. The 2.5M in full investment comes with 10% 

stake in the company, and the investor will begin to make profits accordingly (see Table 
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3-4). The investors for this venture will benefit from both fiscal profit and being 

responsible for a vast humanitarian effort. 

Table H-4: Financial forecast in millions USD 

Year Profit From 
Hand Sales 
($M)

Expenses ($M) Annual Net ($M) Overall Net ($M)

1 0 1.23 -1.23 -1.23

2 2 1.23 0.77 -0.46

3 2 1.23 0.77 0.31

4 2 1.23 0.77 1.00

5 2 1.23 0.77 1.85

6 2 1.23 0.77 2.62*
(*Investors paid back in full during year 6)
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Appendix I: Undergraduate Programs Funding 

Request
Undergraduate Program Funding - Project Proposal

HELP Hand - Human-centered Electric Prosthetic Hand

Table I-1: Team Members and Roles

Team Member Department Role 

Prashanth Asuri BIOE Faculty Advisor

Chris Kitts MECH Faculty Advisor 

Jamie Ferris MECH Undergraduate Student 

Shiyin Lim BIOE Undergraduate Student

Michael Mehta MECH Undergraduate Student (Primary Student 
Contact)

Evan Misuraca MECH Undergraduate Student

Many amputees lack access to prostheses and are therefore unable to sustain 

employment. Additionally, the amputation presents them with a social stigma that leads 

to discrimination and even ostracization. Through iterative design and prototyping and 

interdisciplinary collaboration, our team will build an anthropomorphic electrically 

powered, accessible prosthetic hand. This solution aims to empower, enable and 

encourage amputees in India to carry out the activities of daily life needed to live their 

lives with minimal impairment. 

This project was brought to Santa Clara University by Baghwan Mahaveer Viklang 

Sahayata Samiti (BMVSS), a Jaipur-based non-profit organization that provides free 

prosthetics to people across the developing world (primarily India). They have had 

enormous success with their lower body prosthetic, the Jaipur Foot, and to build off this 

success they are looking to provide a frugal, functional, durable and manufacturable 
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prosthetic hand. We will be working directly towards this goal for our senior design 

project. BMVSS provides the infrastructure and support that our team needs to make an 

impact in the region. Over the course of the project, we will focus on selecting the right 

materials, mechanisms, actuators, electrical components, bio-interface and aesthetics 

necessary to produce a human-centered product in-line with BMVSS’s vision and the 

needs of their users. 

University Funding Sources

This team has not applied to any other internal university funding sources. 

External Project Sponsors / Partners

This project is sponsored by BMVSS. BMVSS is the creator and provider of the Jaipur 

Foot, a frugal prosthetic foot, and has fitted over 1.75 million people (mostly in India) 

with a lower limb prosthesis.  BMVSS possess a strong customer empathy that will help 

guide our design decisions. Our team, under the guidance of Dr. Kitts, Director of the 

Robotic Systems Laboratory, and Dr. Asuri, Director of BioInnovation and Design Lab, 

will interface with BMVSS once a month over the course of the next year. Our main 

point of contact will be Dr. Pooja Mukul, Rehabilitation Physician and Clinical Director of 

Jaipur Foot Rehabilitation Center. BMVSS has allocated significant funds for the larger 

prosthetic hand project. However, the overall project scope has multiple deliverables, 

including multiple graduate student capstone projects. As a result, just $1,500.00 of 

BMVSS’s total funding will be allocated to our senior design team for a functional 

prototype. 

Budget

We would like to request Undergraduate Programs funding for the following project 

material costs. We are expecting to use many of each component as we construct 

numerous prototypes and iterate on our mechanism design concepts. All cost estimates 

are rough (since specific part requirements are not yet known) but are based off on 

listed prices of general items within the category. 
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Table I-2: Funding Request Breakdown

Component Justification Cost

Actuation / Mechanism 

Motors We plan to iterate through multiple sizes, types and power 
ratings of motors throughout our design process.

$500.00

Raw Material - 
Metal 

Machine linkages and other small components to help build 
mechanisms to actuate hand and differentiate motor force. 

$300.00

Fasteners May include nuts, bolts, screws, rivets, etc. May be used 
within hand actuation mechanism.

$200.00

Mechanical 
Parts Misc.

May include springs, pulleys, cord and other mechanical 
parts used to build hand actuation mechanism

$300.00

Hand Body

Hand Body Construction of the exterior body of the hand. We expect to 
make many iterations with many different material concepts.

$600.00

Glove Anthropomorphic & covers prosthesis to hide mechanisms. $200.00

Electric Components

Batteries Different batteries may be needed for different iterations. 
Cost will vary greatly based on requirements for voltage, 
battery life and rechargeability.

$300.00

Microcontrollers Physically small microcontroller. Processing power TBD 
based on required inputs. Specific model to be determined 
once more mechanism design has been completed. We will 
begin prototyping with accessible arduinos and then transfer 
to the final control schema.

$300.00

Basic Electronic 
Components

Resistors, capacitors, inductors, wires, op-amps, etc. $200.00

Sensors Force sensitive resistors, accelerometers, thermistors $200.00

Myoelectric 
Components

Used for biointerface. Wet electrodes, dry electrodes, 
conductive fabric, textile EMGs, Myoware control boards.

$500.00

Total $3,600.00



 

223

A grant from BMVSS has allocated $1,500 of funding towards a functional prototype for 

our project. However, we wish to explore advanced sensing options that will improve the 

interface of our hand. The budget constructed below is based off the full scope we wish 

to pursue, beyond the baseline requirements BMVSS has asked us to meet. Subtracting 

the BMVSS funding allocation, the total requested amount is $2,100.00

Xilinx

Additional funding (beyond the amount requested above) will allow our team to explore 

more design options through increased prototype materials and faster prototype 

production. In order to ensure the best possible outcome in the final design, we intend 

to explore as many design options as possible. This requires both more materials and 

more time. By outsourcing prototype manufacturing to machine shops we can reduce 

the time used to manufacture prototypes, thereby giving us the ability to produce more 

prototypes within our given time frame. Additionally, the complex geometries needed in 

order to machine a prosthetic hand would be very difficult to create in the SCU Machine 

Shop. Funding to support outsourcing some of the machining work will greatly broaden 

our ability to make the hand as human-like as possible.

With limited funding, we may pursue only one or two designs with a couple of different 

materials. However, with additional funding we can work to simultaneously design and 

prototype various actuation mechanisms and biointerfaces such that we ensure the best 

possible outcome in the final design. Specifically, additional funding will allow us to 

purchase and prototype with more motors, sensors, electrical systems, and bio-

interfaces in order to find the best combination. Ultimately, greater funding upfront can 

help us deliver a product with lower end cost and higher functionality for the user.

Our team recognizes that acceptance of any funds from Undergraduate Programs 

commits us to presenting our project in a poster session at Family Weekend in 

February, Preview Weekend in April and the Spring Engineering Education Days 

(SEEDs) program, also in April.
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Our faculty advisors acknowledge that they have reviewed and support the team’s 

proposal for Engineering Undergraduate Programs Senior Design funding. 
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Appendix J: Safety Report

HELP Hand

Jamie Ferris, Michael Mehta, Evan Misuraca

This document serves to outline and detail any potential safety concerns that this 

project may encounter. Safety is paramount in any engineering discipline, however it is 

even more important when considering our use case and intention for human-centered 

design. The following safety review will be comprehensive and ensure that the project 

meets all requirements and guidelines. All team members and faculty advisors will be 

made aware of the Safety Review and be required to sign off on it.

This safety review concerns the scope of the senior design project and will not be wholly 

inclusive of the long term goals associated with this project and the University’s 

partnership with BMVSS. We will still, of course, keep the big picture in mind and will be 

aware of how current design and manufacturing processes associated with our project 

will influence safety later on when this overall project is implemented. 

Six categories have been designated for this safety review, and while some safety 

concerns will overlap, we aim to highlight the particular concerns associated with each 

category. The project and its scope will continue to be fluid throughout the next 8 

months, and thus any additional safety concerns that may arise will need to be noted 

and then further documented. 

Manufacturing

Manufacturing the HELP Hand includes both short term and long term safety concerns. 

For this particular document, we will focus on the safety concerns relevant to the 

manufacturing that will occur over the duration of the senior design year. This 
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manufacturing will include subassembly builds, the prototype builds, and also the final 

project build. As for any case of manufacturing, we will have to ensure that our 

manufacturing process is safe. Safety concerns related to our project include, but are 

not limited to, proper machine use / material use, and following relevant guidelines. This 

means that in the early stages of this project (which is currently happening), we will 

have to design for manufacturability. The following subcategories will provide for a 

better overall evaluation of safety related to manufacturing our product:

● Machining: The manufacturing process for different prototypes and different 

subassemblies will vary drastically, but for metal and other solid body parts that 

can be machined using Santa Clara University’s machine shop, appropriate 

protocols will need to be followed carefully. The MECH 101L safety procedures 

will be implemented and used and Don MacCubbin will be our main point of 

contact for subtractive manufacturing using the lathes, mills, and various other 

tools. 

● 3D Printing: The 3D printers available for use in the MakerLab will be a vital 

asset to the prototyping portion of our project and ideas can be quickly designed 

and tested. All MakerLab protocol will need to be followed and relevant 

MakerLab training will need to be conducted. Anne Mahacek will be the main 

point of contact for any work done in the MakerLab.

● Basic components: It is our hope that most of the parts involved in our project 

can be purchased and pre-manufactured. Part of this is due to the fact that we 

want this product to be as easily manufacturable as possible and the other part is 

safety. Sourcing parts takes the safety concern for manufacturing out of our 

hands, but means that we will need to be aware of the components’ capabilities 

and limits. 

Assembly

Safe assembly of the HELP Hand and all related subcomponents and prototypes will be 

an undertaking. Once all components have either been sourced or manufactured, they 

will need to be brought together in a safe and responsible manner. Assembly will largely 
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take place in the Robotic Systems Laboratory at Santa Clara University. For the RSL, 

Santa Clara School of Engineering Safety Code will be followed. Should any other area 

be used for assembly, proper respective safety protocol will be followed.  In general, 

overall guidelines should remain the same and will include the following areas of 

concern: 

● Soldering: Safety protection should be worn and hands should be washed 

immediately after to protect against led ingestion. Proper protocol will protect 

against burns, fume inhalation, and ingestion. 

● Fasteners: The ratings of all related fasteners will need to be noted and checked 

against their use / application. This will ensure that no fastener is being used out 

of spec and will eliminate the concern for fastener failure. Ideally, all fasteners 

will be sourced from the same place such that we have an idea as the the 

consistency of quality and 

● Adhesives: Safety protection against fumes and damaging chemicals will need to 

be used. Adhesives are not to be used unless in a well ventilated area with 

proper fume mitigation techniques (i.e. fume hood, large open space, fan, 

masks). SuperGlue and epoxy are the only likely adhesives that will be needed. 

Both of these glues undergo a chemical reaction when being used and thus the 

safety and materials of the bonding surfaces must be taken into account.

● Lubricants: As our product will involve repetitive movement and actuation, 

lubrication will be needed. Depending on what lubricant is used, different 

precautionary measures may need to be taken. As this device will be worn on a 

daily basis by the consumer, we aim to make the wholistic device as safe as 

possible and will try to ensure that only topically safe lubricants are used. 

Test / Operation

Testing and operating this hand will comprise a large portion of this project, and thus it 

is our goal to make this stage as safe as possible.  Throughout the design and handling 

process, team members should be concerned with eliminating any sharp edges, 

checking for pinch points, insuring that the maximum grip strength of the prosthesis is 
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not of a concerning level, and allowing for easy removal in case of anything going 

wrong. The following subcategories have been defined to make for a more 

comprehensive analysis:

● Battery/ Power: The primary area of safety concern for this project will be the 

power supply. We have yet to determine the voltage of the battery we will use; 

however, our initial product specifications require that our hand be able to pick up 

5 lbs. This warrants a strong motor, and we will need a battery that can supply 

the necessary current and voltage of our motor. The University mandates that 

projects which utilize > 50V will need to get prior approval and remain under 

direct supervision from faculty. We believe that out project will remain under 12V 

and thus do not anticipate having to get approval. While no current limits are 

stated, we will attempt to keep currents under 3 amps and will ensure that all 

high powered wires (to motor) are sheathed. The primary safety concern with the 

battery will involve short-circuits, water, overheating, and replacing / charging. 

The first two concerns can be addressed with careful planning and protection of 

circuitry. This portion of the design process will be triple checked to ensure that 

both the device and user remain safe. The second two concerns will be 

addressed with battery location and type of battery. Ideally, the battery 

compartment will be well ventilated and easily interchangeable. At this point in 

time, we will be attempting to use a replaceable type of battery (AA, 9V etc…) 

which pose very little safety concerns. 

● Human Interfacing: The bio-interface of this device will need to be not only safe, 

but also comfortable. Our primary concern with the bio-interface portion of this 

project is the way in which signals will be detected on the human arm. Electrodes 

of different types are commonly used and we will need to test / ensure that they 

are non-irritating and can repeatedly used on any type of customer. There are 

additional ethical and safety concerns in the use of human testing with the 

prosthesis. Human testing will provide us with direct feedback from prosthesis 

users here in the US who share use characteristics with our target clientele in 

India, but placing the prostheses on a human requires extra concern with the 

practical safety of the device. 
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In order to conduct human testing outside of the walls of the University, we have 

started the online application process for Santa Clara University Institutional 

Review Board approval. By starting the IRB approval process through the Office 

of Research Compliance and Integrity, it is our goal to ensure that research and 

testing is done to the highest standard. We believe that our project poses 

minimal risk and thus, believe that we will receive approval with little conflict. 

Should we encounter any issues with approval, we will seek guidance from the 

School of Engineering. In order to start the process of IRB approval, all members 

of the design team are going through CITI training. Further steps to be taken will 

be provided by the Office of Research Compliance and Integrity once CITI 

training is complete.  As soon as finalized approval paperwork is available, it will 

be compiled into our final safety briefing in our CDR. 

Display

As the components and overall product will be relatively sensitive, we would like to be 

careful with the amount of interaction that occurs during an opportunity for display. We 

would, however, like for individuals to be able to see how the device works such that 

they can experience the actuation mechanism and method of bio-interfacing and not 

just a static device. We have yet to figure out how to achieve both of these things, but 

as we continue to design and develop, we will simultaneously have a better idea of how 

to display our project safely. 

Display concerns closely align with test / operations concerns in the categories of power 

and human interfacing. We will need to have a protocol for when the device is to remain 

off and for how individuals will be able to interact with it. We do not anticipate any large 

concerns with regards to display, as a prosthetic device will innately be on display 

whenever a user is wearing it. 

Storage 
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The team will follow all protocol set out by the School of Engineering at Santa Clara 

University. Our primary concern with storage directly relates to the battery that will be 

used. If of the replaceable type, overnight battery storage will not be a problem as long 

as the circuitry involved is able to protect against overnight battery drain. We will need 

to include guidelines for allowable temperature ranges and other allowable storage 

conditions. 

Long term storage may result in other issues such as inadequate lubrication and misuse 

by the user. If stored long term, we will include instructions on how to safely bring the 

prosthetic back up to operating conditions. This may include proper lubrication and 

battery replacement techniques, and may also include a reminder on how to apply 

sensors and control the prosthetic. Our main goal for the safety concern of storage is to 

ensure that the device can essentially be used at any time. 

Disposal

Disposal is not a primary concern for our senior design team as our final product will be 

a part of a larger and longer term project. All prototypes, subassemblies, and end 

products will be handed off to the next design team or to others involved in order to 

maximize forward progress. 

Short term disposal of batteries is the only disposal concern that will be applicable to 

our project. We will follow all guidelines set out by the School of Engineering to ensure 

safe disposal / recycling of everything used. If the School of Engineering does not have 

specific guidelines in place for a particular item, we will defer to the City of Santa Clara 

regulations for disposal. 

Summary
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As mentioned earlier, other unpredicted safety concerns will likely arise over the course 

of the project as design decisions are made. Safety will be placed above all other 

factors throughout senior design, and help will be sought for any complex or concerning 

cases we might encounter.


