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Al-Powered Performance
v Optimization of Medical Devices

@ Al Integration for Enhanced Device

Reliability

@ Best Practices
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Maintenance in Healthcare

* Medical equipment plays a critical role in providing quality D
healthcare to patients.

* Maintaining optimal performance levels of the many
machines, tools, devices, and medical equipment takes a
dedicated effort.

e This is crucial to healthcare providers, as downtime in any
single component within an operation can lead to costly
complications.




Reliability: OEE and uptime
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Benefits

Challenges

Reactive

Planned

Proactive

Maximum utilization of tooling or
machine components

Less likelihood of broken machinery
Less unplanned downtime
More cost-effective than reactive

Longer lifespan of equipment

Decreased downtime, planned and
unplanned

More cost-effective than run-to-failure
or planned maintenance

Lower spare parts inventory

Potentially greater damage to machine
beyond failed part

Unplanned downtime
Higher maintenance costs

Increased replacement costs over time

Need for additional spare parts
inventory

Increased planned downtime

Ongoing maintenance and monitoring
Need for organizational changes
Increased training

Source: Deloitte analysis.

Deloitte University Press | dupress.deloitte.com
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Smart Maintenance

* Smart Maintenance is a type of predictive maintenance that uses advanced
technologies such as artificial intelligence (Al), machine learning (ML), and the
Internet of Things (loT) to monitor and analyze the performance of equipment
and assets.

* Allows deeper analysis of data from the physical world and drive further
intelligent action.

* Depends on accurate data and continuous monitoring.
e Data gathered from connected, smart machines and equipment can be used to

predict when and where failures could occur, potentially maximizing parts'
efficiency and minimizing unnecessary downtime.

* The most efficient maintenance strategies available—a gold standard for which
to aim.
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CONNECTED

MACHINES

Jim is a factory floor supervisor in a manufacturing plant in charge of monitoring

and maintaining numerous machines.

Jim installs sensors on machines and

‘ connects them to the loT platform.
RQ‘ f Sensors stream data about
f machine vital stats in real time.

REMOTE
MONITORING

Jim monitors
the data
remotely and
ensures the
machines are in
healthy
condition.

®

The module proactively alerts Jim

of future maintenance needs.

@

Machine learning
module builds models
using historical data
to predict failure.

Source: Deloitte analysis.

6 Maintenance tickets are
automatically generated,
production schedules
altered, maintenance a
tasks scheduled, A
and technicians
assigned. \\
Jim only has

to approve

the tickets.

w

Deloitte University Press | dupress.deloitte.com
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CONNECTED
MACHINES

Built-in sensors Connectivity

* Existing machine * Bluetooth
sensors « Wi-Fi
External sensors " LoRa
* RFID

* Temperature
* Vibration
* Amperage

REMOTE
MONITORING

B

IRIOW smart Maintenance Technologies

AUTOMATED
MAINTENANCE
ORDERS

Augmented
behavior
Applications/ ‘

visualizations
» Desktop/mobile

PREDICTIVE
ANALYSIS

Augmented

Integration intelligence

Management
* loT middleware

Processing
» Event processing

Accumulation Analytics user apps
» Data management [ « Predictive algorithms | . pashboards/
Existing dat « Failure detection displays

xisting data : :
«PLC & » Machine learning - Integration with
« CMMS » Stream analytics legacy software
. ERP (data in motion) « Business process

» Batch analytics
(data at rest)

management
* Reports

+» Data historian

* Industry standards

+ Original equipment
manufacturer
parameters

Field services

platform

« Automated
maintenance tickets

Edge computing

» Point-of-use
processing and
visualization

STANDARDS, SECURITY, AND SERVICES

Source: Deloitte analysis.

Deloitte University Press | dupress.deloitte.com
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Al-Powered Performance Optimization of
Medical Devices
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Streamlined Workflows Data-Driven Decision-Making
Al-enabled maintenance strategies streamline Al algorithms provide data-driven insights
maintenance processes, optimizing resource for efficient resource management and

allocation and reducing downtime. maintenance planning in healthcare facilities.



Proactive Equipment Health Management
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Dynamic Maintenance
Schedules
Al can dynamically adjust
maintenance schedules
based on real-time device
performance data,
optimizing device uptime.

Dynamic Performance
Adjustments
Al facilitates adaptive
performance optimization,
adjusting device
parameters based on real-
time operational data.

~ 7

Continuous Improvement
Al ensures continuous
improvement in device

performance and
reliability.

Adaptive Maintenance & Performance Optimization

Customized Configurations
Al allows for customized
device configurations to
meet specific operational

requirements.




Al for Enhanced Medical Device Reliability



Fault Diagnosis
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Anomaly Detection & Early Failure Root Cause Analysis Automated Alerts and
Prediction . i i
Al facilitates the identification of underlying Notifications
Al algorithms identify abnormal patterns in device . . cqe . .
behavior. sienali . . causes of equipment issues, aiding in Al systems generate real-time alerts for
chavior, signaling potential faults or malfunctions. . . .
targeted maintenance and repairs. maintenance personnel, enabling swift responses

to emerging equipment issues.



Reliability Monitoring, Testing, and Reporting

NNl I

Continuous
Monitoring

Al enables continuous
monitoring of device

reliability, providing
real-time insights
into performance and
potential issues.

Comprehensive
Reporting

Al generates
comprehensive

reports on device
reliability, highlighting
areas for improvement
and proactive

- maintenance.

il

Virtual Testing
Environments

Al facilitates virtual
reliability testing,
simulating various
scenarios to assess
device performance
and reliability.
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Continuous Improvement and Adaptation

Feedback Mechanisms

Establishing feedback loops to gather insights from maintenance personnel and

stakeholders for refining AI-driven maintenance processes.

Adaptive Maintenance Models

Developing adaptive maintenance models that evolve based on changing equipment

needs and operational dynamics.

Collaborative Innovation

Fostering collaboration between healthcare institutions, technology providers, and

regulatory bodies to drive continuous improvement in Al-driven maintenance.



Empowering Healthcare Professionals
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Training and Education

Providing comprehensive training programs to equip
healthcare professionals with the skills and knowledge
to leverage Al-driven maintenance effectively.

XAk

Recognition of Expertise

Acknowledging the expertise of maintenance
professionals and integrating their insights into

Al-driven maintenance frameworks.
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Al-driven maintenance strategies improve equipment reliability and operational efficiency in healthcare facilities.

02

Al has the potential to revolutionize healthcare maintenance practices, leading to improved patient outcomes and cost

savings.

03

Resistance to Al adoption, initial investment, and integration complexities may pose challenges in implementing Al-enabled

maintenance solutions.

04

As technology continues to advance, the role of Al in this field is only expected to grow, revolutionizing the way
healthcare providers maintain their essential equipment.
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