
  

Fig. 2 Multiple iterations of Amy’s arm 
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THE HELPING HAND PROJECT 

The Helping Hand Project1 (HHP) is a non-profit organiza-

tion that supports children with upper limb-differences. The 

project primarily gives support by providing 3D printed rec-

reational prosthetic devices to kids free of charge, but it is 

also active in the limb-difference community by building a 

support system for families and maintaining relationships 

with each recipient. 

The non-profit organization was founded in 2015 by Jeff 

Powell when he was an undergraduate student at UNC Chapel 

Hill. There are now four chapters; UNC Chapel Hill, UNC 

Charlotte, NC State, and Durham Tech. The University of 

North Carolina at Charlotte (UNCC) chapter of HHP was 

established in the Spring semester of 2017.  

The 3D printed devices made by HHP typically draw upon 

open source files made available through the global 

e-NABLE community2, as well as related efforts. HHP is part 

of the e-NABLE community, and each device is customized 

for the recipient’s needs and personal interests. These recre-

ational prosthetics are more than just functional; they also aim 

to serve a social purpose by giving kids a conversation starter 

and a way to bring up their limb difference in a positive light 

when meeting new people.    

3D printed prosthetics provide an alternative to traditional 

prosthetic devices, which may be desirable for many reasons. 

One consideration is cost; these devices can be printed with 

low material cost (typically less than $40). This is an ad-

vantage over a traditional device, which can be very costly 

(along with considerations for insurance coverage), espe-

cially considering how quickly children may outgrow the 

device. The 3D printed devices are also lightweight and can 

easily be customized for each recipient. It should be noted 

that such devices are intended as a complement to regular 

consultation with the recipient’s medical professionals. 

CCI MAKERSPACE 

Most of the Helping Hand Project’s prosthetic devices are 3D 

printed and assembled in UNC Charlotte’s Makerspace in the 

College of Computing and Informatics (CCI). The CCI 

Makerspace is open to all students, faculty, and staff. Usage 

of the space is free during open hours, and the space is very 

open-ended as usage is not prioritized for specific courses or 

course work. The Helping Hand Project mainly uses the 3D 

printers in the Makerspace, but this space also includes a laser 

cutter, sewing machines, electronics for programming, and 

resources for a variety of other projects.  

 
1 http://helpinghandproject.org 
2 http://enablingthefuture.org/ 

This poster highlights recent experiences in the form of cases 

from the UNC Charlotte chapter of HHP that involved col-

laboration with the CCI Makerspace to improve and/or per-

sonalize a 3D printed prosthetic device.   

RECENT CASES 

Every case that HHP takes on is unique, but four recent re-

cipients that stood out were Joel, Amy, Landon, and Kaitlyn. 

These four people each received a 3D printed device that was 

customized in a unique way.  

A. CREATING A PANTHERS ARM WITH JOEL  

Joel is a big fan of the Carolina Panthers, so his prosthetic arm 

was Panthers themed. The club received approval from the 

Carolina Panthers organization and made two arms for Joel; 

one for him to use and one that was signed by players from 

the Panthers team. Fig. 1 shows Joel in the CCI Makerspace 

with his new recreational prosthetic devices.  

Fig. 1 Joel wearing his new prosthetic device (A) The autographed arm on 

a Panthers jersey (B) 

B. DESIGNING A SUPERHERO ARM WITH AMY 

Amy’s most recent arm was superhero themed and featured a 

fidget spinner on the back of the palm (Fig. 2A and 2D). 

Multiple other devices were made for Amy, including one 

purple device (Fig. 2B) and one with her name embroidered 

on the armband (Fig. 2C Inset).  



  

C. MAKING MUSIC WITH LANDON  

Landon’s arm was used to test a prototype of a graduate 

student project at UNC Charlotte. The project was part of an 

Interaction Design Studio class where students used the CCI 

Makerspace to prototype interactive devices that address real 

world challenges. One group’s goal was to design a device 

that could attach to a prosthetic and allow the wearer to par-

ticipate in making music. Their prototype used a color sensor 

and a speaker (Fig. 3), which allowed the wearer to make 

music by waving their hand over objects of color. The group 

also demonstrated this device at a social event for HHP re-

cipients and their families.  

Fig. 3 Color-sensing prototype demonstrated with Landon’s device 

D. MAKING A STATEMENT WITH KAITLYN 

The CCI Makerspace supports a digital fabrication fashion 

show called Statement Making [1]. Statement Making invites 

students and community members to create statement pieces 

to be worn as part of a runway show. One of the pieces for this 

year’s show was led by a fine arts alum with the help of an 

HHP community member and incorporated a 3D printed 

prosthetic for Kaitlyn. The group worked with Kaitlyn to 

discuss not only the functionality of the device, but also the 

aesthetic and impact of a head to toe look that would ac-

company the device. Kaitlyn was part of the design process 

all along and wore the resulting look on the runway as part of 

the Statement Making fashion show (Fig 4). 

Fig. 4 Kaitlyn shows off her statement piece for the fashion show 

DISCUSSION 

In this paper, we have presented a recent experience report 

that involves partnership between a chapter of the Helping 

Hand Project and a university Makerspace. These projects all 

involve 3D printed prosthetics for individuals but incorporate 

a variety of different goals, skills, and techniques. They range 

from personalizing everyday devices to creating an empow-

ering head to toe look to exploring fun and novel interaction 

technologies to augment prosthetics. We discuss here how the 

projects are in line with Makerspace values.  

In the spirit of the democratization of making technologies, 

all these projects involve designing with people, not for them. 

They involve working directly with device recipients, so 

while the students working on each of these projects have 

different goals, they are all grounded in the experiences of 

people who have limb differences and enable them to build a 

relationship with the people they are designing with. Students 

are drawn to these projects by an internal innate desire to use 

their existing skills to help people [2] and this desire drives 

them to approach the making tasks with integrity.   

These projects also build upon the Makerspace goal of radical 

inclusion and open access. One of the difficult parts of be-

coming involved in a making-related community is over-

coming the hurdle of knowing what to make. In reflecting on 

reasons for a lack of broad participation in Makerspaces, 

Toombs comments on the need for spaces to not only provide 

skill-based support, but also be conscious of the sociological 

barriers to participation and the need to consider the mindset 

of potential community members [3]. These projects address 

this by providing points of entry that appeal to students with 

different interests, giving them a place to start as well as room 

to grow.  

Lastly, these projects contribute to the Makerspace goal of 

fostering community. It is easy to accidentally create a 

community that is closed and exclusive [4], but because there 

are so many groups of people involved in different ways, we 

see evidence of a growing multifaceted community that spans 

the Helping Hand Project club, the Makerspace, and people 

from the broader campus community. 
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