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Augmentation cystoplasty (AC) enlarges the

bladder using intestinal tissue, which produces mucus.

Documented low adherence to lifelong,
daily bladder irrigation leads to
complications: iy
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| R# |__Requirements

Kﬂ Y o
Constraints: @ @‘j

&

Internal pressure
<40 cmH20 ;5

Closed System
Integration

Quantified

1. Controller

Arduino-based control system
2. Linear Actuator Generates push-pull motion
3. 3D-Printed Coupler Connects actuator to syringe plunger

| 4. Syringe Mechanism Delivers irrigation fluid

01 User-Triggered Irrigation  Full irrigation procedure initiation
300/0 3'400/0 02 Irrigation Volume 60 mL - 240 mL, + 10%
Additional Surgeries Bladder Stones 03 Irrigation Flow Rate 1.5 mL/s - 5ml/s, + 10%
o o 04 Barbotage AV = +8.3% of Total V, + 10%
13 /0 25 /0 Full Irrigation Procedure (240mL, 3mL/s)
Graft Perforation Mortallty Rate 250 - R02: | ‘ ‘ ‘10% Tole‘rance for I‘naccuracy J
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Create a semi-automatic, user-friendly E
bladder irrigation system that can effectively | = 4 RO o)
clear mucus for patients recovering from 2 Q=155mLfs T
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Flow Rate Testing (s,
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RO2 (60mL,240mL):
100% PASS

RO4 (AV = %8.3% of V):

Mixed Results
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R04: Average Barbotage Volume (60mL)

Volume Testing,; > R02, R04
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Barbotage Volume (240mL)

Conclusion

This user-friendly device successfully semi-
automates the bladder irrigation procedure for
patients recovering from AC.
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mpact: Prioritizes

patient comfort
and reduces

caregiver burden

Future: Enclosed housing,
upgraded actuator, & integrated
feedback mechanisms for improved
displacement accuracy
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