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This project explores how integrating Internet of 
Things (IoT) and Artificial Intelligence (AI) into 
Central Sterile Supply Departments (CSSDs) can 
improve efficiency and safety.
A smart network was simulated, linking 
sterilizers, sealers, washers, and incubators with 
hospital systems such as EHR and surgery 
scheduling.
AI modules analyzed real-time data to predict 
failures, identify repeated sterilization cycles, 
and correlate infection cases with sterilization 
records.
Results showed significant improvements in 
efficiency, cost reduction, and infection control, 
indicating that digital transformation in CSSD is 
not only feasible but essential.

Abstract

➢ Energy use reduced: 15–20%
➢ Water & packaging material use reduced: ~15%
➢ Staffing needs lowered: 10–15%
➢ Instrument turnaround time improved: ~20%
➢ Infection-related complications decreased: ~25%

➢ ssssssssssssssssssssssssssssssssssssssssssssssssss
ssssssssssssssssssssssssssssssssssssssssssssssssss
ssssssssdddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddddddddddddddd
dddddddddddddddddddddddddddddddddddddd
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Introduction

A virtual model was created simulating a 
hospital performing around 50 surgeries per day.
All key CSSD devices (autoclaves, sealers, 
ultrasonic washers, incubators) were connected 
to a smart IoT network.
The system exchanged data with EHR and OR 
scheduling modules.
AI algorithms were designed to:

• Detect anomalies in temperature, pressure, 
and cycle duration

• Correlate infection reports with specific 
sterilization cycles

• Recommend maintenance or process 
adjustments before failures occur

Methods

The results suggest that IoT and AI can transform 
CSSD operations into predictive, data-driven 
systems.
Human workload and resource waste decrease 
while process control improves.
Challenges include interoperability between device 
brands, data privacy, and staff training — all of 
which need to be addressed before real-world 
implementation’s. out to 100% to preview what this 
will look like on your printed poster.

Discussion

Integrating IoT and AI into CSSD operations 
provides:
• Higher operational efficiency
• Lower costs and energy consumption
• Improved infection control
• Better traceability and process validation

This approach could redefine the future of 
hospital sterilization management, aligning 
with Industry 4.0 principles.

Conclusions

Modern CSSDs face increasing demands for 
safety, traceability, and productivity.
However, most operate with limited digital 
connectivity between devices and hospital 
information systems.
Integrating IoT enables data collection from all 
sterilization equipment, while AI can analyze 
these data to detect trends, predict 
malfunctions, and optimize energy and material 
usage.
This study simulates an intelligent CSSD 
environment to assess the potential impact of 
IoT-AI synergy on daily workflow.
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