
BACKGROUND
● Access to assistive devices is challenging due to high 

costs and limited insurance coverage, especially for 
pediatric patients who require frequent adjustments and 
resizing.

● Prosthetics are costly, ranging from $5,000 for a 
cosmetic arm to around $100,000 for the latest electric 
model.

● e-NABLE was founded by 3D printing enthusiasts who 
share open prosthetic designs for anyone interested.

● Those in need of a prosthetic can submit requests to a 
national database, free of charge, to connect with 
someone who will make their prosthetic.

● Printing and constructing the initial prosthetic takes 
approximately 60 hours, with minor adjustments varying 
per individual.

METHODS

● Identify patients in the Philadelphia/SE Pennsylvania area 
in need of an arm prosthetic using the e-NABLE national 
database.

● Contact the potential patient and establish a rough 
timeline for project completion.

● Spend approximately 60 hours printing and constructing 
the prosthetic.

● Either bring the patient in or send them the model to try.

● Instruct the patient to use the prosthetic for at least 1 hour 
per day to ensure accurate feedback for 
micro-adjustments.

● Collect patient feedback and make necessary adjustments.

● The patient must be present in person for 
micro-adjustments to ensure proper fit.

● Follow up with the patient 1 week after the 
micro-adjustment and again after 1 month to confirm the 
prosthetic is functioning correctly.

FINE ADJUSTMENTS REQUIRED FOR FINAL PROTOTYPE

● Initial prototypes are printed using the Phoenix model. 

● The design requires measurements of the client’s elbow to wrist, wrist to the tip of the middle finger, and bicep 
on the affected arm to ensure proper prosthetic attachment.

● Fishing line is used in the prototype to enable the appendages to snap back after use.

● The patient is advised to use the hand for at least one hour a day to get used to it and provide proper feedback 
for adjustments in later models.

● The patient assesses their initial prosthetic to identify necessary modifications.

● Assessments are conducted on a scale of 1 to 10 across four key categories critical to prosthetic functionality.

● Higher tensile strength fishing line was used in the final model to improve force transfer when the patient flexed.

● The final model provided greater comfort compared to the initial prototype.

● We believe the improved scores were partially due to the patient becoming more accustomed to the prosthetic.

 COST ANALYSIS OF DIFFERENT MATERIALS

● Repairs on the Phoenix prosthetic can be frequent, so we assessed product cost and durability to determine 
which rubber bands would offer the best value for the patient.

● The durability of the rubber bands was tested by folding them into the same configuration as in the prosthetic 
and stretching them to their absolute limit. While they are not stretched to their limit in the prosthetic, this was 
done during testing to maintain a consistent baseline.

● Orthotic rubber bands are slightly less durable than regular rubber bands, but they are generally cheaper and 
more affordable.

● Rubber bands are typically expected to be replaced every 2-3 weeks, though this may vary depending on usage.

FILAMENT ADJUSTMENT ON PROTOTYPES
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SUMMARY & FUTURE PROSPECTS

● The prosthetic development is progressing smoothly, but more 
clients are needed to determine if the current prototype settings 
are appropriate.

● Reach out to local primary care physicians and community based 
organizations to explore setting up a referral program.

● Potential Case: A senior client with a mid-forearm amputation 
requires a prosthetic capable of withstanding high temperatures 
and electrical surges.

HYPOTHESIS

We hypothesize that modifying existing 3D-printed 
prosthetic prototypes will provide high-quality, 
cost-effective assistive devices to low-income individuals in 
the Greater Philadelphia area, helping improve  community 
health by reducing barriers to needed medical care.

IMPLICATIONS & COMMUNITY HEALTH 
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● Infill determines the 
density of a 
prosthetic during 
printing.

● Reducing infill 
decreases the 
amount of filament 
used per print.

● Reducing  infill from 
60% to 55% did not 
significantly affect 
print quality.

● These prosthetics save 
patients a minimum of 
$5,000 in initial costs.

● Repair costs for traditional 
prosthetics average 
$2,000 per year, while 
Phoenix prosthetic repairs 
cost only $20.

● Repairs take just minutes, 
compared to days or 
weeks for other 
prosthetics.

● By reducing financial and 
accessibility barriers, 
these prosthetics help 
address social 
determinants of health, 
improving overall 
community health and 
quality of life for 
individuals with limb loss. SOCIAL DETERMINANTS OF HEALTH


