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07-111-4390  Price Code E 
Industry: Healthcare 
Product: Patient Monitor 
Application: Battery Testing / 
Service 

07-110-1980  Price Code D 
Industry: Healthcare 
Product: Defibrillator 
Application: Battery Testing / 
Service 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

07-110-9771-00  Price Code F 
Industry: Healthcare 
Product: Patient Monitor Philips MRx 
Application: Battery Testing/Service 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

07-110-8740  Price Code E 
Industry: Healthcare 
Product: Surgical Tool 
Application: Battery Testing / 
Service 

07-111-1500  Price Code E 
Industry: Healthcare 
Product: Infusion pump 
Application: Battery Testing / 
Service 

 



 

 
 
 
 

07-111-1670  Price Code E 
Industry: Healthcare Product: 
Difibrillator Application:Battery 
Testing/Service 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

07-111-4930  Price Code E 
Industry: Healthcare 
Product: Patient Monitor 
Application: Battery Testing / 

07-111-5400  Price Code K 
Industry: Healthcare 
Product: Patient Monitor / Difibrillator 
Application: Battery Testing / 
Service Service  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

07-111-5160  Price Code E 
Industry: Healthcare 
Product: Patient Monitor 
Application: Battery Testing / 

07-111-5990  Price Code E 
Industry: Healthcare 
Product: Patient Monitor 
Application: Battery Testing / 

Service Service  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

07-111-5811  Price Code G 
Industry: Healthcare 
Product: Defibrillator 
Application: Battery Testing / Service 

 



 

 
 
 
 
 
 

07-210-4391  Price Code E 
Industry: Healthcare 
Product: Difibrillator 
Application: Battery Testing / 
Service 

07-111-6490 Price Code G 
Industry: Medical 
Product: Welch Allyn VSM 6000 Series 
Application: Battery Testing / 
Service 

 



 

 
 
 
 
 

07-111-4020  Price Code E 
Industry: Healthcare 
Product: Philips, N12040PH, Li-ion, 10.8V, 

6600 mAh for Philips PageWriter 
touch 

Application: Battery Testing / 
Service 

07-111-6330  Price Code E 
Industry: Healthcare 
Product: Battery Model 8713180 

NIMH 4,8V 2100mAh for 
B. Braun Perfusor / 
Infusomat Space 

Application: Battery Testing / 
Service 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Special Tools 

 



Flir ThermaCAM Series Adapter 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Environics ChemPro 100 Adapter 

 



Panasonic Toughbook CF‐H2 Adapter 
 
 
 

 
 
 

07-111-6430  Price Code E 
Product Description: Panasonic, 
CFVZSU53AW, Li-ion, 7.2V, 3400mAh 
for Panasonic Toughbook CF-H2 
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HEALTHCARE BATTERY MAINTENANCE SERIES


PART 1
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FDA AND AAMI CONCERNS REGARDING 
BATTERIES IN HEALTHCARE
Batteries play a significant role in the overall safety, performance, and reliability of many 
life-saving and life-sustaining medical devices. As medical technology continues to become 
more mobile, reliance on Battery-Powered Medical Devices (BPMD) continues to increase. In 
direct relation to this increased reliance on batteries, is the need for greater battery reliability. 
Unfortunately, due largely to the ‘black box’ nature of batteries and the lack of visibility into a 
battery’s capacity (or State of Health, SoH), battery reliability has not been keeping pace with 
its prevalence in the healthcare setting. 


Despite the clear need for battery reliability, the Association for the Advancement of Medical 
Instrumentation (AAMI) rates battery management as one of the top 10 challenges for 
Hospital Biomedical Departments, and according to the FDA’s Antoinette Hazlett, Manager of 
Surveys, Special Studies, and Research at the Center for Devices and Radiological Health 
(CDHR) Office of Surveillance and Biometrics, “up to 50% of service calls in hospitals relate to 
battery issues”. With the goal of reducing these statistics, battery maintenance systems 
(centered around test equipment like the Cadex C7400ER Battery Analyzer) catering 
specifically to medical environments, have been on the rise in medical markets in recent years.


To help Hospital and Healthcare operators 
realize the greatest positive impact from 
battery maintenance systems on both 
patient health and battery fleet costs, Cadex 
has developed the Rules-Based Battery 
Lifecycle Management System. This eBook 
describes the reasons for using such a 
system, and details the four key phases of 
creation and operation of the system:


Capacity is the leading 
indicator of battery health


Assessment Categorization


Rules
Development


Integration 


Part 1 outlines industry concerns with both batteries and common practices around their 
maintenance in healthcare, and offers 5 best practices for servicing hospital batteries. Part 2 
describes alternative, data-driven methods that address industry concerns, and Part 3 details the 
implementation of these methods in a healthcare setting.
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FDA AND AAMI CONCERNS
REGARDING BATTERIES IN HEALTHCARE


“It’s hard to think of a medical device 
component that is more important than a 
battery. It’s easier to generate a list of devices 
that don’t rely on batteries.”


William Maisel, 
Deputy Center Director for 
Science, Center for Devices and 
Radiological Health, FDA


There is a weak link in healthcare, and the problem usually stems from the most critical 
component: the battery. Not having proper awareness of where the battery is in its finite 
lifecycle can lead to unexpected device failures - preventing the BPMD from delivering 
service, leading to added risks in cases of urgent life-sustaining therapy.


To raise awareness of such negligence in battery maintenance, the FDA has identified three 
major problem areas often seen when dealing with batteries in healthcare:


1 2 3Deficiency in quality 
assurance in 
batteries by device 
manufacturers


Lack of 
understanding in 
battery system 
integration


Not knowing 
the end of 
battery life
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Life-critical 
devices that rely 


heavily on the battery 
to function effectively 


include


Infusion  
pumps


Defibrillators/
pacemakers Ventilators


Heart
monitors


Transport 
Physiological 


Monitors


Intra
-Aortic 
Balloon 
Pumps


Electrocardiogram
(ECG) 


Anaesthesia 
machines 


Anthony Robinson, design verification engineer at Accutronics Ltd., argues that “one of the 
biggest challenges we face is when battery integration is an afterthought, despite the fact that 
smart battery features and charging capability drastically affect the user experience and are 
equally as important as the ergonomic design process”. 


Every year, hospitals generate large quantities of used batteries, instilling higher than needed 
replacement costs for biomedical equipment an tools.


THE ROLE OF THE BATTERY IN A HEALTHCARE SETTING


Costs Involved


In addition, many healthcare providers in hospitals and other clinical settings, like 
Commander Mike Krumlauf, a critical care nurse at the National Institutes of Health (NIH) 
Clinical Centre in Maryland, rely on an array of point-of-care support systems. These include 
portable workstations such as laptop computers, bar code scanners, bar code printers, 
portable data assistant (PDA) scanners, unit-based cellphones, medication dispensers, and 
supply cabinets for stock patient care items.


Battery prices in healthcare are estimated to range from $50-$500 dollars each, as well as 
several thousands of dollars for their delivery. Annual replacement costs are estimated to be 
between $200 and $500 per bed depending on the equipment and battery strategy. To put 
things into perspective, a hospital with 500 beds would easily be spending between $100-250 
thousand dollars per year on replacement batteries.
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Bio-medical technicians have discovered that many medical batteries still have a capacity of 
greater than 90% on their expiry date. Reports from the Energy Storage Research Program at 
DOE have found that “every year roughly one-million usable lithium-ion batteries are sent for 
recycling”.


It is important to understand and acknowledge the fact that batteries do not fail suddenly, 
but rather they follow a predicted decline in capacity, losing performance over time. A new 
battery is rated at a nominal capacity of 100% capacity. As the battery ages, the capacity (the 
battery’s storage potential) drops. Even as capacity drops, a battery (or its charger) will 
indicate that the battery is fully charged – a technically correct reading that ignores the fact 
that the full charge is some percentage less than the full charge obtained when new.  The 
battery will eventually need replacing once the reserve capacity falls below a certain level. 
This level varies by application, as you will see in subsequent parts of this series.


Knowing when to replace a battery (when the capacity has dropped to a certain level) is an 
ongoing concern. Date-stamping is one popular, albeit imperfect and potentially costly, 
solution. 


Date-stamping as an approach to 
battery maintenance has several 
serious flaws. This method:


THE COMMON PRACTICE OF BATTERY DATE-STAMPING


Does not detect a damaged or 
prematurely faded battery. Batteries 
that are used regularly may fade before 
the expiry date listed on the stamp. 


May not account for the time batteries 
are held in storage, during which time 
the capacity will decrease. If not 
accounted for, it could lead to batteries 
below capacity thresholds being kept in 
service as their date-stamped expiry 
has not yet been reached.


It can be a costly procedure as it does 
not allow for full battery service life to 
be used, resulting in most batteries in 
this system being replaced when more 
than half of their useful life is still in 
front of them. Li-on batteries, for 
example, often last 2-3 times longer 
than the date stamp allows, but also 
have higher replacement costs. 
Resulting fleet-wide battery 
replacement budgets are unnecessarily 
high.
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When a battery charger displays the green ‘ready’ light, a common misconception that users 
have is that this is a clear indication of a good, reliable battery. However, even a battery with 
10% capacity remaining will display the green ‘ready’ light. Only a battery analyzer can provide 
an accurate indication of a battery’s state of health.


In “All Charged Up”, Cmdr. Krumlauf argues that “it’s very much a challenge to figure out how 
much power is left in all of the devices [used]”. Not every device has a battery indicator or an 
alarm, so although a battery may display a ‘ready’ light after charge, he states that healthcare 
workers often have to send patients with two of the same devices because there is a constant 
worry that one is going to fail during ambulance or hospital transport.


In Part 2 of this series, we will introduce Battery Maintenance Systems. As a teaser, 
here are 5 Best Practices.


“Not all battery indicators give users sufficient notice that the battery power is running low” 
notes Charles Creighton, Director of Global Sales and Marketing for Line Products at Cadex 
Electronics Inc. “Therefore, it is a best practice to treat a battery like any other medical device, 
and ensure that there are no discrepancies amongst the team in understanding battery life. 
For hospitals and other medical environments to provide reliable care to their patients, they 
must have a proper understanding of the Battery Lifecycle Management System.” 


In part 2 of our e-book series, we explain the critical role of the battery analyzer in the medical 
environment and how implementing an analyzer into a battery lifecycle maintenance system 
creates better reliability of battery fleets resulting in greater uptime of critical equipment at 
lower cost (click here to read part 2). Then, once an understanding of the analyzer is achieved, 
we explain the steps involved in setting up the system properly and securely.


“THE GREEN LIGHT LIES”: UNCOVERING THE MYTH


5 Best Practices for Servicing Hospital Batteries


Check incoming 
batteries before 
placing them in 
service; return 
marginally 
performing 
batteries to the 
vendor (even 
new batteries 
may not meet 
the specified 
capacity level).


Prime new lead 
acid batteries to 
maximize 
capacity, 
condition 
nickel-based to 
reverse capacity 
fade, or verify 
lithium-ion for 
conductivity and 
capacity levels.


Treat a battery 
like any other 
medical device. 
Keep track of 
the vendor, 
price, purchase 
date, start date, 
performance 
history and 
retirement.


Do not replace a 
battery based on 
the date-stamp; 
rely on the 
performance 
instead. A pack 
may fail before the 
expiry date. 
However, most will 
last twice as long, 
saving money and 
reducing waste.


Examine the 
runtime criteria of 
each operation 
and establish the 
minimal 
acceptable 
capacity for the 
application. 
Follow these 
requirements 
when replacing 
the battery.
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Implementation Plan – How to set up a Rules-Based
Battery Lifecycle Management System
In Part 1 of this eBook series, we discussed the many flaws of current approaches to battery 
maintenance, including battery date-stamping, which doesn’t protect against early battery 
failure (a safety risk) and very often leads to premature retirement of good batteries (a 
financial and environmental risk).  In Part 2 of the series, we introduced a new risk-free 
approach to managing battery life cycles in the hospital – Rules-Based Battery Lifecycle 
Management System, which takes advantage of readily available battery analyzers to accu-
rately test battery State of Health during regular device maintenance schedules. 


In this final installment of the series, we focus on implementing the described system. This 
e-book will provide you with simple instructions on how to set up a Rules-Based Battery 
Lifecycle Management System so you can begin saving thousands of dollars while ensuring 
patient health.


Increase Uptime of Critical Equipment 
while Saving on Battery Costs


Fig. 1. Implementation of the Rule-Based Battery Lifecycle Algorithm


1. Assessment


2. Categorization


4. Integration


3. Rules 
Development
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Steps:


This first phase consists of collecting data on each battery in the fleet. Table 2 (below) shows 
an example of some of the most crucial data to be collected, but additional information 
categories could be determined through consultation with your biomedical engineers, 
medical directors and manufacturers. As there are often more than 1000 battery types/cate-
gories in a hospital battery fleet, it is reasonable to begin by analyzing the most critical 
battery applications and giving highest priority to patient safety improvements and 
budget/cost savings potential. Information collection by the project manager could begin 
with an analysis of the hospital purchase records and then through meetings and interviews 
with biomedical engineers, end users and medical directors of the hospital.


 ASSESSMENT of the battery fleet (analysis phase)


Table 2. Initial assessment of the Hospital battery fleet


1. Review of 
Purchasing 
records


2. Find “hidden 
batteries” that are not 
obvious from the 
purchasing records


3. Collect additional 
information on use 
case and 
specification


Phase 1


Battery specifications Battery specifications Cost Other info
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Battery type: 


Ni-Cd
Ni-MH
Lead-acid
Li-ion


Chemistry, voltage, A-h:


Dumb
Smart


Dumb or smart (SMBus):


Frequency 
of use:


Daily


Sporadic


Standby 


Storage


Risk:


Battery failure nuisance 
only; no patient risk


Low:


System includes back-up or spare 
battery; some patient risk


Moderate:


Battery failure impacts 
delivery of therapy; may 
endanger patient or staff


Critical: 


Criteria for 
end-of-battery-life based on


Risk factor and consequences if a 
failure occurs


Spot-check of remaining capacity 
before charge. Battery should have 
20% spare capacity


Reaching or exceeding the low capacity 
threshold for the intended application


Mechanical problems with the battery, 
including worn contacts


Absolute battery retirement age. This 
should be set high enough to reduce 
discarding good batteries


As a result, each battery deployed will be assigned a risk group, a battery type group 
and frequency use group. 


The key component of the categorization process that elevates this to a rules-based 
system, is the discovery and capturing of the load profile at point of use and the 
capacity/runtime requirements the battery must fulfill. 


CATEGORIZATION of the battery fleet Phase 2


Sort all batteries deployed in the hospital by:
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The first step is to establish rules when a battery should be replaced, based on patient risk 
factor, specification of the battery, use pattern etc. For batteries used in devices implying 
high health risk for patients, an 85% capacity cut-off may be preferred, but for most medical 
devices, 80% appears to be a reasonable capacity threshold. Batteries used in devices 
posing a lower risk to patients can be kept in service until the capacity drops to 70–75%. 
Some batteries, like smart lithium ion packs, if used in low-risk applications, may continue to 
be used until capacity drops to 50%. 


After each battery in service is placed in appropriate categories, a Preventive Maintenance 
Protocol (testing method and frequency) is developed for each category.


Frequency and method of rechargeable battery testing will be based on the criteria defined 
in Phase 2. The objective is to create a rules-base and standard that will automatically, 
reliably and reproducibly generate test plan requirements, options and ultimately proce-
dures to set and implement:


RULES DEVELOPMENT – The Key to the 
Rules-Based Battery Lifecycle System 
(Maintenance and Retirement Plan)


These protocols must also account for scenarios such as: 


Phase 3


1. Test Trigger (event or frequency)
2. Test Method (technology)
3. Pass / Fail Criteria


Smart batteries 
need to be 
periodically 
reviewed and 
calibrated to 
maintain coherent 
state-of-charge 
readings. 


Cadex also strongly 
recommends 
validating the 
performance of new 
batteries before 
putting them in 
service, as statistics 
shows that as many 
as 30% of new 
batteries may not 
meet specified 
equipment 
requirements and 
should be returned 
to the vendor. 


Adjustment 
routines need to 
be established that 
ensure that test 
triggers, methods 
and criteria are 
appropriately 
reviewed and 
adjusted to ensure 
optimum safety 
and efficiency.


Qualification methods 
for low cost third 
party batteries. Third 
party batteries 
typically constitute a 
50%-70% savings 
over the OEM battery; 
however their use 
requires an 
understanding of the 
use case, a definition 
of selection criteria 
and a qualification 
procedure for the 
third-party battery.
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Test Trigger or 
Frequency: 


Failure at point of use


Number of cycles


Smart battery 
information


Periodic (quarterly, 
semi-annually, annually, 
or piggy-backing the 
device maintenance 
schedule)


Insufficient spare 
capacity after a mission 
when spot-checked with 
a battery analyzer


1 Testing 
Method:


No test/dispose


Rapid testing methods: 
provides estimated 
state-of-health values 
and cut-off criteria at 
very low cost


Full discharge/charge 
cycle: provides highest 
accuracy in capacity 
measurement and 
serves as calibration 
for smart batteries 
(may take several 
hours per battery)


2 Pass / Fail 
Criteria:


Minimum acceptable 
capacity level for each 
category will be 
determined. 


Worst-case scenario 
can vary with 
application: critical 
missions may require 
85% minimum capacity 
level while batteries 
used for less critical 
applications maybe be 
used longer until 
capacity reaches 75%. 


3


30%
as many as 


of new batteries may 
not meet specified 
equipment 
requirements and 
should be returned 
to the vendor


Rule based 
Battery Lifecycle 


Algorithm


Battery
Character-
istics


Application


Voltage,
Capacity


Risk profile


Cost
Current
retiredment
cycle


Logistics


Use profile
Service
level


Chemistry Cells


Commercial


Event
Trigger


Test Type


Failure 
at POU


No test /
dispose


Capacity in % Other Other


Quick Test
Full 
cycle test


Smart Bat. 
info (no. 
of Cycles..


Periodic 
(month. 
Quarter.year


Pass/fail
criteria
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This Phase includes the following steps:


These systems could also include


Maintenance 
Staff: 


Training


Design of an appropriate battery testing lab, which may be operated as part of the 
hospital’s Biomedical Engineering department or as an outsourced service center. It is 
recommended that suitable battery analyzers and management software be used to 
perform the required testing. Cadex manufactures several Battery Maintenance Systems 
that allow users to test, track, label, and maintain fleets of batteries. 


In hospitals, medical devices are 
serviced by Biomedical Equipment 
Technologists (BMETs) with a high level 
of technical expertise, but rechargeable 
batteries are often outside their field 
and special technical training is recom-
mended. Ensure that required staff are 
appropriately trained in battery technolo-
gies, testing procedures, storage, mainte-
nance and retirement. Cadex provides 
numerous training videos available via 
the Cadex YouTube channel, and can 
assist in defining appropriate staff 
training levels.


Department 
and Nursing 
Staff:


Departmental Staff often see the 
battery as a black box/consumable. 
Training here should be focused on 
battery awareness. The objective is 
to ensure an understanding of how 
critical the battery is for providing 
level of service and safety of treat-
ment to the patient. Training should 
encompass how to check batteries 
at point of use and ensure that they 
get tested regularly.


 Logistic Integration Phase 4


Material 
management 


Battery/smart 
battery


Integration 
into hospital 
ERP system


Battery alarm 
strategy


Software


Read/write 
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After following these recommended 
steps, participating Hospitals will:


Works Cited


Results 


At Cadex our goal is to help 
you increase uptime of 
critical equipment, while at 
the same time lowering 
battery costs. Through 
accurate tracking and 
maintenance of your fleet of 
medical batteries, in a 
timely and cost-preventative 
manner, this dual goal can 
be obtained. 


Anthony Robinson (2016). “Designing medical devices for EMC”. eeNews Power 
Management. Retrieved from: 
http://www.eenewspower.com/design-center/designing-medical-devices-emc


Martha Vockley (2014). “All Charged Up: The Many Challenges of Battery Maintenance”. 
Biomedical Instrumentation & Technology, 48(2), pp. 86-96.


Have in place a Rules-Based Battery 
Lifecycle Management System, including 
inspection, calibration, and preventive 
maintenance to ensure all batteries in use 
meet required specifications.


Be able to reduce battery fleet costs by 
over 30% compared to not testing 
batteries.


Significantly reduce toxic waste by not 
prematurely disposing of useful batteries.


Have onsite a staff trained in battery 
usage, maintenance, charging and 
replacement requirements.


Realize the full benefits the increased 
uptime of battery powered critical 
equipment brings to patient safety and 
service delivery levels.


www.cadex.com


info@cadex.com
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INTRODUCING BATTERY LIFECYCLE 
MANAGEMENT SYSTEMS: BASIC AND ADVANCED
In part 1, we described the role batteries play in the medical system, and uncovered 
common misconceptions that healthcare professionals often hold regarding battery life. 
Every year, a lack of advanced battery technology causes hospitals to generate 
larger-than-required quantities of used batteries, resulting in inflated replacement and 
environmental costs. Coupled with these high costs is the uncertainty and unnecessary 
patient risk that comes with using common, but inadequate, replacement methods such 
as date stamping. In Part 2 of this 3-part e-book series, we will explain how the battery 
lifecycle management system redefines the way we deal with medical batteries. 


In 2013, the FDA hosted a battery workshop to raise awareness about battery challenges, 
working with stakeholders such as healthcare providers, healthcare technology 
management (HTM) professionals, manufacturers, regulators, and patient safety 
advocates. In AAMI surveys of HTM professionals, battery management remained one of 
the top 10 medical challenges.


Basic Battery Lifecycle Management Systems
Battery Lifecycle Management Systems are, at their simplest, data-driven methods to actively 
manage (and extend) the lifecycle of batteries. In contrast to date-stamping, cycle limits, and 
other ‘blanket’ or ‘law of averages’ systems, data-driven methods define end-of-life of a 
battery based on the actual remaining capacity of that battery. By using battery analyzers to 
determine capacity on a regular basis, fleet operators replace batteries when they can no 
longer provide the minimum required power for the needed duration to its host device, and 
no sooner.  


Quick Tip: To implement a basic battery lifecycle management system while minimizing 
organizational impact and costs, test battery capacity whenever its host device receives 
preventative maintenance. 


Partially due to the promotion of the 
concept by Cadex founder and CEO 
Isidor Buchmann, battery 
management systems have begun to 
take their place in hospitals and 
healthcare centers around the world. 
Less analytical than rules-based 
systems, these early iterations have 
helped introduce the importance and 
benefits of Battery Analyzers to BMETs 
and their counterparts. 


In AAMI surveys of HTM 
professionals, battery 


management remained one 
of the top 10 medical 


challenges.
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The Benefits 
of Battery Analyzers


Batteries need frequent replacement, and 
with battery prices ranging from $50-500 
dollars, costs for battery replacement are 
significant. Ensuring long service life of 
rechargeable batteries is especially important 
as Li-ion batteries are gaining more and more 
popularity. Li-ion batteries often last 2-3 times 
longer than the date stamp mandates, but 
also have higher upfront costs. It is critical to 
take full advantage of the longer Li-ion 
lifespans to generate cost savings. 


Reduced operational costs, 
maximized battery life


When compared to using disposable batteries 
rechargeable batteries reduce the amount of 
toxic materials in landfills which inevitably leak 
into soil, groundwater and other water bodies.  
Still, they do create a significant environmental 
impact through the raw materials extracted 
and processed for their manufacture, and the 
recycling or disposal of those materials at end 
of life. Regular use of a Cadex Battery Analyzer 
will not only significantly reduce operating 
costs and improve efficiency; it will also reduce 
waste, by extending duration of use.  With the 
growing migration to Li-battery chemistries, 
which have limited recycling possibilities, this 
aspect will be of growing importance in the 
future.


The Cadex C7000 Series Battery Analyzer 
drastically reduces operational costs 
without added risk by providing accurate 
capacity readings, and hence avoiding 
premature battery replacement.


Reduced negative 
impact on the environment


Cadex C7000 Series Battery 
Analyzers promote better 


battery maintenance in 
hospitals in the following ways:


Proactive battery replacement based on 
several factors (level of device risk, 
manufacturer recommendation, hours of 
usage, and capacity measurement) will 
enhance reliability of life-sustaining and 
life-saving medical devices and therefore 
increase patient safety and level of provided 
healthcare services. Predictability of 
equipment use and function will also 
increase staff awareness and confidence in 
operating these medical devices. 


Enhanced reliability of 
medical devices, increased patient 
safety and level of service 
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The next logical step: 
Rules-Based Lifecycle Management Systems 
Assuming battery analyzers are being used on a consistent basis and batteries are being 
removed from the operations cycle based primarily on remaining capacity, the next logical 
step in optimizing the battery fleet is to determine whether capacity cut-offs are appropri-
ate for the specific device use cases. If batteries are powering non-critical devices that are 
only used in infrequent short bursts, cost savings might be realized by lowering the capacity 
cut-off (e.g. from 80% to 50%), thereby delaying battery replacement and cutting costs.  If in 
actual use cycles a fully charged, OEM specified battery at 80% capacity is not carrying 
enough charge to complete a critical procedure, raising the capacity cut-off rate to 90% 
might be required. This is where rules-based management can pay dividends. 


Assessing or measuring the capacity of the battery provides real life information, account-
ing for the battery’s history. Therefore, advanced optimized decisions regarding battery 
replacement should be based on capacity wherever technically possible and commercially 
feasible. Besides capacity measurement, comprehensive battery evaluation should also 
include a check of internal resistance and external damage. 


Lorem ipsum
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A best practice is to treat batteries as medical devices in the context of their use 
environment. Implement a preventive care & battery testing plan for each battery in the 
hospital battery fleet, taking into account the context of the medical equipment utilizing the 
battery.  


Based on battery performance and use case analysis, instead of date-stamping, this 
innovative Rules-Based Battery Lifecycle Management System will reduce unexpected 
equipment failure and operating costs by ensuring that: 


A basic battery lifecycle maintenance system relies on remaining battery capacity, as 
measured by an accurate battery analyzer, to retire batteries. More advanced systems take 
advantage of use-case analysis to optimize capacity cut-off levels for various devices and 
real-world scenarios. While cost savings should never take precedence over patient risk 
minimization, these rules-based systems can surface significant additional savings over 
basic battery lifecycle maintenance systems. To learn how to easily implement such a 
Rules-Based Battery Management Lifecycle System in your medical workplace using the 
Cadex C7400ER, stay tuned for the third and final part of this 3-part e-book series.


Treat batteries as medical devices in the context of 
their use environment


All batteries 
(including incoming 
batteries) are always 
within acceptable 
capacity level for their 
specific application 
and use pattern (e.g. 
80-100%)  


All batteries perform 
as expected across 
the full length of their 
designed service life 
to avoid premature 
replacement of good 
batteries, hence 
lowering operating 
costs.


Batteries that are 
never fully discharged 
during their regular 
(or even extended) 
use cycles have their 
retirement remaining 
capacity levels 
lowered appropriate-
ly, so they aren’t 
prematurely retired. 
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