Team Inspire: Flow & Steady
PROBLEM STATEMENT
For patients recovering from thoracic, cardiac, upper or
lower abdominal surgery, deep breathing and coughing
are vital to expel mucus from the lungs and prevent
postoperative pulmonary complications (PPCs) such as
pneumonia. The National Surgical Quality Improvement
Program (NSQIP) reported that more than 1 million
patients experienced a PPC in the US in 2008. These
cases resulted in $11.9 billion in additional costs [1].
Doctors have expressed to IMED that patients lack
motivation to follow through with the rehab process and
use the uninspiring incentive spirometer (IS). Also, with
no data recording possibilities, the efficacy of the IS
remains inconclusive [2,3].
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OBJECTIVES
The goal is to create a motivational, interactive, and costeffective program to help postsurgical patients avoid
contracting pneumonia as described below:
● Motivates the patient to use the device 9-10 times/hour
● Restore the patient’s regular breathing rate and volume
prior to surgery
● Easy to learn
● An interactive device which reaches a 1:1 ratio use of
the app
● Recordable Results: Measurements will be saved onto
an SD card
● Adaptable to patients of different ages and interests
● Cost less than or equal to $80

Orifices
● Rotating lid adjusts amount of air
inhalation needed for full balloon
inflation.
● Increasing the number of open
holes increases the amount of air
needed.
● Example: To inhale 122 mL of
air, 8 holes are opened

● Thermoformed cylinder using
PETG.
● Acrylic Disk separates cylinder into
top and bottom chambers.
Top Chamber
Constant pressure closed system.
Lung-shaped Balloons.
● Connects to the atmosphere via
polyethylene tube through the top
of the jar.
● Patient inhalation creates negative
pressure. To equalize pressure,
balloons take in outside air and
inflate within the chamber.
● Serves as model to show what’s
going on inside of patient’s body
Bottom Chamber
Houses all electronic components
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Mouthpiece
● Latex Free
● Comfortable
● Washable
Bobble Head Attachment
Adds character to the Flow & Steady
Picture Sleeve
Need more incentive? Insert a photo
of a loved one or other form of
motivation here

PHONE APP
Rep Counter
Indicates what
number breath
the patient is on
Interactive
Entertainment
Quiz synchronized
with breaths
entertains patient

0.8 L/s
Slow Down!

0.8 L

Treatment
Reminder
Alarm sounds to
start the patient’s
hourly treatment

DATA LOGGING
●
●

CONCLUSION
After much research, creativity, and problem-solving, the
Flow & Steady was born to serve the main objectives of
this project. The Mylar balloon lungs, variable difficulty
levels, picture slot, smartphone app, and customizable
bobble head allows for increased motivation and
interaction. Also, the data logging will help those in the
white coats and black ties keep track of patients’ usage.
Most importantly, this device has the potential to do
what every IMED student wanted to do with their senior
design project - save lives.
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G ½” flow sensor/Arduino Uno
Data is sent to phone and
displayed on mobile app
Separate data file stored on SD
card
The recorded data include time,
volumetric flow rate, and total
inhalation volume.
[1] Grooms, David MSHS, RRT. Postoperative Pulmonary Complications. Clinical
Foundations, Volume 13, pp.1-11. Available at:
http://www.clinicalfoundations.org/assets/foundations13.pdf
[2] Hassanzadeh H, Jain A, Tan E, Stein B, Van Hoy M, Stewart N, Lemma M. Postoperative
Incentive Spirometry Use. ORTHOPEDICS. 2012; 35: e927-e931. doi:
10.3928/01477447-20120525-37 [http://www.healio.com/orthopedics/journals]
[3] Hristara-Papadopoulou A, Tsanakas J, Diomou G, Papadopoulou O. Current devices of
respiratory physiotherapy. Hippokratia 2008; 12(4): 211-220.
[background photo] http://www.natureworldnews.com/articles/5149/20131202/
lung-cells-grown-first-time-human-stem.htm

Bluetooth
Allows wireless
connection and
data sharing to
the device

Slow Down!

Feedback
Displays volume
inhalation and
real-time
instructions to
correct patient’s
breathing rate.

