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Mechanical Drinking Cup for the Elderly and Disabled

Contact Information
1. “Myofascial Pain Syndrome.” Mayo Clinic, Mayo Foundation for Medical Education and Research, 1 Feb. 2018.. 
2.  “Dysarthria.” American Speech-Language-Hearing Association, ASHA.

3.  Mascia, Luciana, et al. “Pro/Con Clinical Debate: Tracheostomy Is Ideal for Withdrawal of Mechanical Ventilation in Severe Neurological Impairment.” Critical Care, BioMed Central, 2004.

4.  “UNITED STATES DEPARTMENT OF LABOR.” Occupational Safety and Health Administration.

5.  Steiner, N., and E. Bruera. “Methods of Hydration in Palliative Care Patients.S.” PubMed.

References

Abstract

Design Prototype

Acknowledgements text goes here.

Acknowledgements

The final prototype was fully functional, held back only by a weak motor. However, it was hard to hold, especially with most 
of the things on the outside of the cup (including the handle) being kept there by cable ties. The final product, since it was 
split up into so many parts, was difficult to line up perfectly while putting them all together. However, this proved to be 
inconsequential, as we were able to connect the straw to the pump and wire the switch through the handle exactly as intended. 
As far as the design, 5-inches in diameter made the cup quite bulky visually, though it maintained it’s lightness physically. 
The handle without a top was surprisingly easy to hold due to its curved design, and also made the push button more 
accessible. Should the innovation ever require electronic repairs, the bottom chamber with an open bottom proved to be a 
useful way to access said electronics without risking liquid damage. 

Results
This project is a canister fitted with a straw that has the 
ability to pump liquid up into the mouth of the subject 
without the requirement of the subject's effor. There is 
an attachment at the bottom of this cup containing the 
following electronics: a motor-run pump with a small 
opening through which it will transfer liquid from inside 
the cup to inside the straw, a battery pack, and wires 
going through the hollow handle up to the push button 
switch that will activate the motor. This will be used to 
assist those who cannot use their tongue or mouth 
muscles to suck up liquid on their own, such as those 
with cancer in the mouth whose cancer has eaten away 
at those muscles. Often, even if someone with weakened 
mouth muscles can still swallow liquid despite not being 
able to get it in their mouth, they will still have to get a 
straw implanted into their throats – and this cut-free, 
spill-free alternative can prevent that.

In the future, I would like to incorporate a 
water-level sensor into this design using Arduino. 
This sensor would beep or flash a small light to warn 
the user when water levels are low. I would also like 
to make the cup thinner and less wide, either through 
a new 3D design or a total change in material, 
without sacrificing sufficient liquid capacity. 
Another useful modification would be to make the 
cap twist-lock, for the sake of both security and 
efficiency. I’d also like to attach the cover for the 
open bottom by a hinge. 

Future Modifications

Conclusion
This design concept was able to be brought into 
reality smoothly and successfully. There is plenty of 
room for both design improvement and add-ons. The 
cup  was easy to use and effective, accomplishing 
what it was set out to. Hopefully this will become 
useful to those who do not have full control over 
their mouth muscles, either due to absence, disease, 
or condition. 

Materials & Methods
● 3D Printed 10.75-inch canister with handle
● 9V battery
● 1 Motor-Run Suction Pump
● Push-button switch
● Straw

Using the online program TinkerCAD, I designed 
two parts: a 7.75-inch tall cup, and a 3-inch cup with 
a closed top and an open bottom. Both of these parts 
were 5 inches in diameter and had a connecting 
hollow handle. The top was split into two parts as 
well, and all three parts were hot-glued together. 
These parts were then spray-painted. Two holes were 
drilled through the closure between the bottom part 
and the cup, and the plastic tubes attached to the 
suction pump were pulled through. The battery pump 
was placed in the bottom portion of the cup as well, 
and then both were wired to the push-button switch 
using black and red ledes (which were soldered onto 
each part). The bottom part was closed using a 
silicone seal. We then found a straw that could fit the 
plastic tubes coming out of the pump, and a cover 
for the cup.


