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PRESENTER: JERRY ZION

Jerry Zion, Global Training Manager at Fluke Biomedical, is a renowned veteran in
the medical device industry, and has more than 35 years of experience working in
many capacities for hospitals and various medical device manufacturers. Jerry has
spent the last decade at Fluke Biomedical as marketing manager, product manager,
and pioneering the global training program. Jerry is an AAMI certified biomedical
equipment technician, and holds a Bachelor of Science degree in Electrical
Engineering Technology from Purdue University. Jerry also obtained a Master’s in
Management in Science and Technology from the Oregon Graduate Institute.

WEBINAR AGENDA: During this 60-minute presentation join Jerry Zion, Global Training Manager at Fluke
Biomedical, as he discusses applying the Hypocratic Oath: "first, do no harm", Reducing patient risk using an
effective quality management program; Sources of patient risk; Ensuring the clinical staff know how to get the
most from their medical devices; Maintaining the medical device history record and compliance to GMP
(repairs, inspections, etc.) as well as Keeping instrumentation current with Innovations in medical devices.

At the end of the session, participants will:
1) Understand the sources of patient risk.
2) Understand that human error is not managed using instrumentation or technology alone.

3) Understand how learning about the ways others have managed patient risk sources instructs/improves our
own plans.

4) Understand the importance of maintaining the medical device history record is a responsibility the hospital

Biomedical/Clinical Engineering Department cannot avoid under the USA FDA GMP 21 CFR requirements,
even when repair, calibration services are outsourced.

5) Understand how establishing meaningful key performance indicators (kpis) and keeping daily visual

management up to date helps us and visitors understand our role better, and our value in patient risk
reduction.

Webinar Wednesday would like to thank our sponsor Fluke Biomedical!

FLUKE -

_—  Biomedical

Fluke Biomedical is the premier, global provider of test and measurement equipment and services
to the healthcare industry. We serve biomedical engineers, quality-assurance technicians, medical
physicists, oncologists, radiation-safety professionals and are continually expanding our range of
solutions to a broader range of health and safety professionals.

Learn more at www.flukebiomedical.com



http://www.flukebiomedical.com/

DON'T MISS THE WEBINAR WEDNESDAY'S Q&A

Our presenters will end today’s webinar with a Q&A session. If you
have a question, please submit it early by emailing
webinar@mdpublishing.com.

All questions will be addressed at the end of today’s presentation or
the presenter will follow up with you offline.

SMILE — SNAP — AND SHARE!

We love seeing photos of the Healthcare Community! Send a photo of you or your
department participating in  this week’s Webinar Wednesday to
webinar@mdpublishing.com. Submissions will be used for the magazine, website
and social media so smile, snap a photo and share with us!

Use our hashtag

on Facebook and Twitter
“I find Webinar Wednesday’s
highly educating and informative;
[ simply love it. [t makes me a

smarter BioMed!”
-Alero O.

“Webinar Wednesday’s are an excellent
resource for continuing education credits.
We have found them to answer some of the
questions we have had for specific
equipment management, and the
discussions on regulations and latest rules
have been useful as well. Keep up the good

work!”
- LeroyS.
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Medical device quality
assurance

Best practices for patient risk
reduction
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Presenter
Presentation Notes
Welcome to Advantage Training.  Our topic for this session is Medical device quality assurance: best practices for patient risk reduction


The Hypocratic Oath

©2017 Fluke Biomedical.

----first, do no harm----

The simple act of connecting a patient
to a medical device exposes that

patient to potential harm if the medical
device fails. This is arisk that must be

managed

How do we do that?




Quality management program

——— Biomedical

Ensure the ongoing quality,
safety and effectiveness of
medical devices

Avoid medical device failures
during critical medical
procedures

Improve clinical
effectiveness

Reduce total cost of device
ownership

Uphold staff morale and
professionalism through
positive patient experience

Reduce patient risk and
improve patient confidence

Comply with regulations and
OEM recommendations
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Presentation Notes
The purpose of a quality management program has several purposes.  We have listed 7 here. 

Let’s review them:
Ensure the ongoing quality, safety and effectiveness of medical devices
Avoid the need for replacement of faulty devices during critical medical procedures
Ensure clinical effectiveness
Reduce total cost of device ownership
Uphold staff morale and professionalism through positive patient experience
Reduce patient risk and improve patient confidence
Comply with regulations and OEM recommendations

Bottom line: your quality management program affects everybody. 


Medical device management plan: clinical factors S ———

* What function does the equipment
perform in a clinical environment?

— Highest risk - life-support devices

— Lower risk = with non-invasive,
diagnostic devices

* What are the possible consequences to the patient of a
device malfunction or misapplication?

- Range from “no significant risk” to death

* What is the impact on overall hospital patient care or patient flow
when the medical device in question is not available?

— Critical, important, non-critical

©2017 Fluke Biomedical. 4
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Presentation Notes
In the USA it is the Biomedical Engineering or Clinical Engineering department who is responsible for the Medical Device Management Plan, and should at least assist in the decisions about what medical devices (makes and models) best fit the clinical and economic needs of the medical facility.
Not every make/model in a medical device category (e.g., patient monitors) is easy to use, has features that reduce misuse, exhibits high reliability/low failure rates, and is inexpensive enough to allow additional units to be purchased when down-time would prevent the medical facility from keeping up with patient-flow. We call this mission criticality.

Clinical Factors
Device function 
- What function does the equipment perform in a clinical environment?  The highest risks are with life-support devices, lower risks with non-invasive, diagnostic devices
Risk of misuse or failure  
- What are the possible consequences to the patient of a device malfunction or misapplication?  The range is from “no significant risk” to death
Mission criticality (the medical device is required for patient care to happen)  
- What is the impact on overall hospital patient care or patient flow? Critical, important, non-critical. 
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Presentation Notes
Ensuring the safety and effectiveness for clinical use of medical devices must begin with the patient.
Medical device technology should:
improve the environment and quality of care provided to each patient
make it easier and quicker to diagnose diseases and chronic conditions
Safely be used to treat and resolve diseases and chronic conditions, or at least make them easier (less painful, troublesome) to live with
Be as safe to use effectively from the first day until the last day of the useful life of the medical device
How do we make this happen in an understandable, teachable and repeatable way to obtain the desired result of safety and effectiveness for clinical use?



Quality assurance: maintenance factors E———

« Recommendations based on
device type, design, and the
components inside

« Compliance with standards

 How prone to failure is this device
or group of devices?

* Maintenance sensitivity: device
failures more likely in the absence
of scheduled maintenance and
testing

©2017 Fluke Biomedical.
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Presentation Notes
The maintenance of the selected medical devices is important to good economic decision-making:
Manufacturer Maintenance Requirements 
This is a function of manufacturer’s recommendations and the nature of the device, its design, and the types of components used in it
Compliance with standards
Equipment Maintenance History
How prone to failure is this particular device, or group of devices?  For devices that fail more often, we may wish to increase the number of preventive, or scheduled, services, to reduce the overall failure rate. 
High Maintenance Sensitivity: device failures are more likely in the absence of scheduled maintenance and testing



Organization and keeping track E——

« Computerized maintenance Wi BB
management systems (CMMS) e
— Many providers worldwide h'n\wm T—

— Some in-house-designed (Microsoft -

Access, etc.)

» Keep track of medical device inventory
» Help schedule and assign inspection work

» Keep medical device history (repairs,
inspections, etc.)

e Risk management databases
— ECRI Institute Health Devices Alerts

— ASHE Inspection system

©2017 Fluke Biomedical. 7
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Presentation Notes
How can we best organize and keep track of the medical devices in a medical facility (hospital, clinic, etc.) and the on-going schedule of inspections, repairs and parts spares inventory? 
There are quality assurance systems available so that it is not necessary to create test procedures, documentation processes, or naming systems---they are already done, and can be adopted for use. 
Creating custom systems can alternatively be done.
Now that we have understood the regulations, obtained the manufacturer’s inspection procedures, and are ready to maintain the device history record of each device in the inventory, we need a place to keep track of everything. Paper in file cabinets tends to not be reviewed for important trends. Electronic recordkeeping makes review and anlaysis easier.  
 CMMS (computerized maintenance management systems) 
Many providers worldwide
Self-designed versions (MS Access, etc.)
Keep track of medical devices  inventory
Help schedule and assign inspection work
Keeps medical device history (repairs, inspections, etc)
Risk management databases
ECRI Institute Health Devices Alerts
ASHE Inspection system
All USA hospitals have Clinical Engineering services and most have CMMS (computerized maintenance management systems—i.e., databases) to keep track of the evidence that quality assurance is happening—and to what extent




Accuracy vs Precision

ACCURATE PRECISE ACCURATE
[Correct) [Consistent) & PRECISE


Presenter
Presentation Notes
This is a great graphic to demonstrate the relationship between accuracy and precision.
Correct measurement results can be likened to the landings in the dartboard on the left - our landings are all touching the bullseye – these are accurate throws, or measurements in a metrology sense.
Measurements can be precise and not accurate as demonstrated by the landings on the center dartboard – note there is a nice tight grouping, but far off from the intended bullseye. Throws, or measurements, are repeatable; however, they are not necessarily thrown with accuracy.
The throws on the dartboard on the right show a tight grouping all in the bullseye – representing measurements that are both accurate and precise – having good repeatability and relatively small measurement error.



What i1s Measurement Error?
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Presenter
Presentation Notes
We can see in the example error-vs-temperature plot that measurement error can take on both positive and negative values.
All of the points plotted here fall within the upper and lower specification limits as shown by the red lines.
We know from the definition of measurement that no measurement result is complete without an associated statement of uncertainty…


What i1s Measurement Error?
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Presenter
Presentation Notes
When the uncertainty bars are added to the points, it is obvious that there are a few points where the measurements possibly exceed the limits when uncertainty is taken into account. Recall that the uncertainty is the dispersion of values that can be attributed to the measurand.  

Laboratories usually employ a guardbanding technique to ensure that measurements do indeed fall within the specified limits. 
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What Is Uncertainty?

A number that characterizes
the dispersion of values
attributed to a measurand, iy 4 Val
Easgd on the information at casured vValue

an

* An interval about the
measured value that we are
reasonably confident that the
true value lies within

* How confident? Depends on
what level you need

— For most Calibration Labs, it
is expressed at about 95%

Measurement Uncertainty

True Value


Presenter
Presentation Notes
How Confident?  That depends on the level that you need, for most calibration laboratories, it is expressed at 95%


Measurement Quality

Lower Limit Nominal Upper Limit

e Measurement Decision Risk

o If your uncertainty is large compared to the
specified requirement, how confident are
you in your declaration of In Tolerance or
Out of Tolerance?



Presenter
Presentation Notes
This can describe the difference between using an on-site calibration service and using an authorized calibration laboratory service (and managing the downtime of test instruments in some other way). The on-site calibration service has a large uncertainty because they are not authorized and therefore not updated on hardware or firmware revisions, if for no other reason. How would bouncing the transfer standards around in a vehicle affect uncertainty? Be thoughtful about what is being traded off in order to save money. Calculate YOUR uncertainty for every calibration made to your test instruments, because these affect the uncertainty when you use those same test instruments to calibrate the medical devices in your inventory. Are you adding to the patient’s risk or are you helping to reduce the patient’s risk?


What is Traceability? i

Traceability noun | taceability | \ira-se-bi-le-ta\

Property of a measurement result whereby the
result can be related to a reference through a
documented unbroken chain of calibrations, each
contributing to the measurement uncertainty.

_ International vocabulary of metrology — Basic and general concepts
JCGM 200'2012aeslociated terms (VIM) 3RP edition
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Presentation Notes
Traceability is the property of a measurement result whereby the result can be related to a reference through a documented unbroken chain of calibrations, each contributing to the measurement uncertainty.



What is Traceability?

o Step-by-step transfer process
« Multiple steps extending to the SI

e Each transfer increases the uncertainty

©2014 Fluke Biomedical www.flukebiomedical.com 14
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Presentation Notes
Traceability is a step-by-step transfer process. Each step in the process or link in the chain relies on the steps above it for traceability – all the way back to the SI.  Break a link, and you’ve lost traceability in subsequent transfers.
Another way to look at this is traceability at a given step is disseminated to the steps or transfers that follow.
Metrological traceability requires an established calibration hierarchy.
Let’s take a close look at this hierarchy…


Traceability — Unbroken Chain L o
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Presenter
Presentation Notes
Here is an example of the traceability chain for DC voltage for a Fluke Biomedical ESA615 Electrical Safety Analyzer. 

The top of the chain begins with the JJ Array in Fluke’s Primary Laboratory in Everett, Washington.  The JJ Array realizes the volt using constants of nature: elementary electrical charge and the Planck constant. Fluke’s JJ Array participates in regular intercomparisons with the NMIs. We see that the Fluke Primary Lab’s Direct Voltage Maintenance Program (DVMP) references are calibrated with an uncertainty of about 20 ppb.  

From here, DC voltage working standards are calibrated in the DVMP on the order of approximately 0.1 ppm.  This level of calibration service is available to the public through Fluke.

At this point, the DC voltage working standard is used to calibrate a Fluke 5522A calibrator with about a half-ppm uncertainty.

The 5522A is then used to calibrate a Fluke 8846A multimeter with an uncertainty of 8 ppm.

Finally, the 8846A is used in the ESA 615 Production Cell to calibrate a Fluke Biomedical ESA 615.

This chain would be extended beyond the ESA615 to the medical device whose electrical safety test included this test instrument.




Summary

Metrology underpins our technology and affects patient
risk
Maintain traceabillity

— Measurements not traceable? They are not VALID!
Measurements matter

Don’t know where to start?
— See bipm.org
— See FlukeBiomedical.com

©2014 Fluke Biomedical www.flukebiomedical.com 16
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Presentation Notes
Metrology is ubiquitous – we experience it everywhere and often take it for granted.

Traceability is the foundation of our metrology system – break the traceability chain and subsequent measurements are not valid.

Measurements Matter! And sound metrology practices matter to enable sound measurements.
It matters to the medical device manufacturer.
It matters to the regulatory auditor.
Most importantly, it matters to the patient.  It matters when your instruments could potentially be used to save your own life or that of someone you love.

Don’t know where to start?  Go to bipm.org and flukebiomedical.com for a wealth of resources.


Keeping up with the pace of change E——

* |Innovations in medical devices
change the way independent
evidence of safety and effectiveness
for clinical use is assessed

— Example: CT scanners with increasing
number of “slices” to improve RN\~ : — |
resolution of images and accuracy of B\ N T =
diagnosis §

» Test instruments and systems
change to accommodate innovation
and new functionality, streamline
data collection and analysis

— Example: Defibrillator testing

* Innovation: Impedance sensing
functionality to ensure the energy
selected is the energy delivered

» Required change: Use of multiple test
loads during testing, including the
IEC/AAMI/ANSI 50 ohm test load

©2017 Fluke Biomedical. 17
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Innovations in medical devices change the way independent evidence of safety and effectiveness for clinical use is assessed
Example: CT scanners with increasing number of “slices” to improve resolution of images and accuracy of diagnosis
Test instruments and systems change to accommodate innovation and new functionality, streamline data collection and analysis
Example: Defibrillator testing
Innovation: Impedance sensing functionality to ensure the energy selected is the energy delivered
Required change: Use of multiple test loads during testing, including the IEC/AAMI/ANSI 50 ohm test load



».

Assessing effectiveness

e Quantifiable outcomes:

— Benchmarked schedule of preventive maintenance results in completion of X% of the plan (e.qg.,
96% PMs completed)

— Medical device up-time/availability for use improves by X% (e.g., 25% improvement in up-time)
— Cost of repair decreased by X% (e.g., 30% reduction in cost of repair)

— “Spare” inventory of medical devices reduced by X% because main-line medical device
iInventory is more available (e.g., 30% reduction in medical device “spares” due to improvement
In up-time)

» Key performance indicators (KPI's) of performance/benefit of the medical device
maintenance team

« CMMS database helps capture/analyze these metrics and helps to report quantified
measures of success against plan and/or benchmark

©2017 Fluke Biomedical. 18
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Presentation Notes
Effectiveness: how do we assess the effectiveness of the medical device management plan—including QA?
It would be great if there was a way to measure the reduction of risk to the patient from QA testing alone, but the effect of testing alone on risk is beyond what we can reasonably do. So, we use other means to assess effectiveness. For example:
We set KPIs and review actual performance against our plan
Here are some possible desired outcomes about effectiveness of the medical device QA/management plan:
Benchmarked schedule of preventive maintenance results in completion of x % of the plan
Medical device up-time/availability for use improves by n%
Cost of repair decreased by y%
“Spare” inventory of medical devices reduced by m % because main-line medical device inventory is more available
These are the kind of metrics that indicate the key performance of the Biomed Department
The CMMS (computerized maintenance management system)/database helps us capture these metrics and should help us analyze them to report out our KPIs (key performance indicators) to measure our success against our plan and benchmark


Benchmarking

——— Biomedical

©2017 Fluke Biomedical.

Growing pressures to reduce cost
through efficiency and effectiveness

Medical device quality assurance can
quantify, measure and drive efficiency
and effectiveness

Benchmarking helps determine
progress

*Prove efficiency and effectiveness while still
allowing for and evidence-based approach

*Show the value delivered by investment in
these efforts

19
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Presentation Notes
It is important to benchmark our quality assurance system and we do so in 2 important ways:
Internal benchmarking actual performance against our plan.
Setting and reviewing KPIs (key performance indicators)
External benchmarking against other quality assurance systems

Business pressure to reduce cost through efficiency and effectiveness
Healthcare is a business; running a hospital or clinic as a business requires that we more than cover the cost of providing patient care so that the business survives
Healthcare administrators (hospital CEO, CFO) want evidence of how safety and effectiveness for clinical use and cost savings and improved up-time will be achieved—before investing further
Medical device quality assurance must measure and drive for efficiency and effectiveness even though the 2 values may seem at odds
Benchmarking against a multi-parameter management plan standard will help us measure our progress against the best 
Prove both efficiency and effectiveness while still allowing for and evidence-based approach
Show the value investment in such efforts delivers



AAMI Benchmarking resources S——

AAMI’s Benchmarking Solution

Developed by clinical engineering experts,
ABS provides detailed benchmarking
information on all the important topics:

* Budgeting levels for maintenance, office
expense, training, computers/software, and
more

» Staffing levels allocated to management,
repair, and other responsibilities

e Cost of maintenance contracts

* Hours spent on maintenance and repair

» Personnel qualifications and responsibilities

* Reporting structures

* Number of devices maintained by a CE
program

» Percentage of scheduled inspections that
identify a need for corrective maintenance

©2017 Fluke Biomedical. 20
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Once we have internally benchmarked our quality assurance work, it is  important that we also benchmark our quality system externally.

One very new example is the AAMI Benchmarking Solution which is an online system into which answers to a list of questions are entered and out of which a benchmark index is delivered. AAMI is, as of this week, providing webinars to introduce this new system. We believe it is worth considering.

Developed by clinical engineering experts, ABS provides detailed benchmarking information on all the important topics:

Budgeting levels for maintenance, office expense, training, computers/software, and more
Staffing levels allocated to management, repair, and other responsibilities
Cost of maintenance contracts
Hours spent on maintenance and repair
Personnel qualifications and responsibilities
Reporting structures
Number of devices maintained by a CE program
Percentage of scheduled inspections that identify a need for corrective maintenance


http://www.aami.org/abs/BIT_NovDec_2011.pdf
http://www.aami.org/abs/BIT_SepOct_2011.pdf
http://www.aami.org/abs/BIT_JulAug_2011.pdf
http://www.aami.org/abs/BIT_MayJun_2011.pdf
http://www.24x7mag.com/issues/articles/2011-04_02.asp
http://www.aami.org/abs/AN%20Sept%202010.pdf
http://www.aami.org/abs/BIT%20JulAug%202010.pdf

It’'s up to you---

 How well do you understand
the goals and objectives of
your MDQA program?

 How do you want the medical
device to work if you, or
someone you love is the next
patient to be connected to it?

e Evidence is still a preeminent
guide to determine test
frequency and scope (*where
allowed)

©2017 Fluke Biomedical.
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Has the best practice been achieved?
Not necessarily
Best practice is a journey---it evolves over time
Wherever our benchmarking shows that we are on that journey, there is always room for improvement
The journey is sometimes made longer by distractions along the way
Example: Electrical safety testing
Originated from deaths due to micro-shock at the advent of electro-medical devices entering the hospital
over 20 years of dense data (collected during countless tests)
Electro-medical device designs became safer during the period
Evidence-based assessment (analyzed data over time) allows a risk-based determination of testing frequency and what to test resulting in new conclusions
In 2012 the USA reduced its frequency of inspection requirement for electrical safety testing (NFPA 99 – 2012)
Evidence is still a preeminent guide to determination of testing frequency and what to test




Opportunity for global collaboration E——

The growing global dedication to medical device quality assurance
represents opportunity for global leadership through mentoring

Medical device safety and performance standards (regulation)
-+ Clinical Engineering departments and their medical device '

< r:igment plans and experiences _ ‘
. t and partnership in medical device quality assessment and\

reporting in other countries

©2017 Fluke Biomedical. 22
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We are happy to see the state of development of
Medical device safety and performance standards (regulation)
Clinical Engineering departments and their medical device management plans
Continuing interest in the state of medical device quality assessment and reporting in other countries (e.g., USA, Europe, etc)
We thank you for inviting us to speak to you on this subject


Questions?

For more information on radiant warmer or infant
Incubator testing, contact Fluke Biomedical today:

—Email: sales@flukebiomedical.com
—Toll free: (800) 850-4608

—Direct: (440) 248-9300

—Fax: (440) 349-2307

©2017 Fluke Biomedical. 23
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Fluke Biomedical is committed to providing education and training about medical device quality assurance and sharing best practices. You can find training on our website in local language, and we invite your to make use of it. We are happy to receive your comments and suggestions for how we can make this most useful to you.

Want to learn more?
Check out our training center for more helpful tutorials on this and other subjects.

mailto:sales@flukebiomedical.com

Want to learn more?

&

A=

Advantage Training: a courtesy
service from Fluke Biomedical

©2017 Fluke Biomedical.

Check out our on-demand
training in the Advantage
Training Center for more
helpful tutorials on this and
other subjects.
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Fluke Biomedical is committed to providing education and training about medical device quality assurance and sharing best practices. You can find training on our website in local language, and we invite your to make use of it. We are happy to receive your comments and suggestions for how we can make this most useful to you.

Want to learn more?
Check out our training center for more helpful tutorials on this and other subjects.
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AMDEXPO

Orlando, FL « October 5-7, 2017

REGISTER FOR FREE WITH PROMO CODE:
[177ZMDEGO1 ]

View schedule, classes and register online at
WWW.MDEXPOSHOW.COM/ORLANDO

“The MD Expo was excellent. The content was on point and

relevant for the attendees. The networking opportunities

were excellent.” - Christopher N., Corporate Director

ADVANCING THE BIOMEDICAL/HTM PROFESSIONAL

*ONLY valid to those individuals employed within a hospital, health care facility, or
who are active military or students. Proof of employment required.
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