
DIGITAL ASSET MANAGEMENT 
RESOURCE GUIDE



2

Our lives are increasingly digital and connected, and the 
laboratory environment is no exception. The Internet of Lab 
Things (IoLT), consisting of laboratory instruments and 
devices that communicate and exchange data without human 

intervention, is creating new opportunities to maximize 
efficiency and productivity, and reduce error. Leveraging 
the IoLT for digital asset management can transform an 
inefficient, manual process into an automatic one, allowing 
laboratory personnel time to focus on more complex tasks. 
Digital asset management also enables more granular data 
capture to enhance reproducibility, simplifies compliance 
reporting, and facilitates environmental monitoring. Taking 
a digital approach to asset management also enables labs 
to compile detailed utilization data and insights to enhance 
efficiency and productivity, optimize maintenance, and 
support capital expenditure planning.  
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A LITTLE TOO QUIET: 
THE CASE FOR 
IMPLEMENTING 
A DIGITAL ASSET 
MANAGEMENT SYSTEM 
WITH UTILIZATION 
Harnessing utilization data to drive asset lifecycle decision-making 

   A LITTLE TOO QUIET

It was during a routine  laboratory walkthrough at 
a large pharmaceutical company, with members 
of  the management team, that Jason recognized 
an enormous opportunity to improve operations. 

The lab was arranged into three bays, containing about 
50 liquid chromatography (LC) systems. During their 
walkthrough, the Vice President inquired how frequently 
these costly instruments were used, and the laboratory 
staff  claimed that all the LC systems were in regular 
use. However, Jason noticed something was missing: in 
a lab containing fifty LC systems in operation, the click, 
hiss, and hum of  the pumps should fill the room. Based 
on the lack of  noise,  Jason estimated about three of  the 
systems were in use at this time. If  this was the case in all 
labs across the department, how many of  the functions 
of  the 140 LC systems were sitting unused? This was the 
“lightbulb” moment, the realization that the organization 
needed accurate data to provide a better understanding 

of  asset utilization. This information would be essential 
to inform data-driven asset lifecycle decisions and 
improve efficiency throughout the organization. The 
challenge would be implementing the right system to 
provide these insights.

 THE SOLUTION
Until this point, asset utilization data collection 

consisted largely of  asking the opinion of  various 
laboratory personnel. This piecemeal approach did 
not yield robust data, as for any given instrument, one 
person might say “oh I use this all the time”, whereas 
someone else would claim “that thing? It’s hardly ever 
used.” With so much variability, Jason knew the only 
way forward was to acquire accurate data to support 
asset lifecycle decisions.

When contemplating how to acquire utilization data, 
Jason and his colleagues initially explored the idea of  
manually reviewing log files. They quickly realized that 
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this would be too time-consuming and inefficient, and 
continued investigating different strategies. When Jason 
discovered PerkinElmer’s Asset Genius, he knew it was 
the right solution for acquiring this essential data as it was 
captured digitally. At the time, another force driving the 
implementation of  Asset Genius was that the VP of  the 
department decided not to acquire any new LC systems 
until utilization was evaluated for the existing systems. 

IMPLEMENTING ASSET GENIUS
Part of  the asset utilization review process was 

determining which parameters would be used to 
support key decisions. Early on, Jason realized that 
for utilization data to be compelling and actionable, 
it needed to be associated with the asset information 
(model number, age of  asset) and the service history.  
“If  you’re going to purge underutilized assets, you 
don’t want to purge the newer ones”, explains Jason. 

 “As we started to look at utilization across assets, we 
realized that the way that one asset runs may be very different 
from another. For example, a moisture sorption balance might 
require a full day to analyze a sample, whereas a UPLC can 
complete a sample within 5 minutes”, says Jason. Therefore, 
relying on runtime or utilization hours to determine asset 
utilization didn’t provide a full picture. 

Jason realized it would be more consistent to evaluate 
asset utilization based on days. “It’s a lot easier to 
explain across any asset type— was the asset used on 
any given day, yes or no?” he explains. With utilization 
days, the variation in data accuracy across instruments 
was less than 10 percent and could then be used to 
ascertain an accurate understanding of  utilization. 
An additional benefit of  utilization days is having a 
universal utilization cut off  time value such as week, 
month, and quarter.

DATA-DRIVEN ASSET LIFECYCLE 
DECISIONS

With utilization now measured in days, Jason 
and his colleagues created different data buckets 
ranging from a week to a full year. Using these 
buckets, they identified approximately 30 LC 
systems that were used for less than a full week in 
a year.  A very interesting finding was some of  the 
systems with the lowest utilization were some of  
the newest LCs.  With Asset Genius, utilization 
data and asset information such as age and service 
history are combined allowing users to understand 
the context of  the utilization.  With this information 
easily available, Jason and his team reviewed all the 
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systems and decided to eliminate the older systems.  
This would create the added benefit of  pushing the 
utilization to the newer systems. This also led to the 
realization that there was sufficient capacity so no 
additional LC systems were required, and the only 
new purchase necessary was additional detectors for 
the existing systems. 

Not only did the accurate utilization data obtained 
in Asset Genius help guide intelligent purchasing 
decisions, in eliminating redundant assets, the team 
freed up valuable lab space-about 15 percent of  the 
total lab space. With over 30 LC systems removed from 
the lab, the team is planning to create more functional 
workstations and sample preparation areas to improve 
sample flow. The added space has also been extremely 
valuable during the COVID-19 pandemic, as it supports 
appropriate social distancing measures to ensure the 
safety of  lab personnel.

DEEPER INSIGHTS: BOTTLENECKS 
AND MAINTENANCE OPTIMIZATION

In addition to informing purchasing decisions, 
utilization data obtained with Asset Genius will be used 
to identify bottlenecks and improve laboratory workflows. 
This is something Jason is working on, with hopes of  
examining a much larger data set to provide a better 
picture for the entire company and develop a utilization 
goal to maximize asset use.

According to Jason, it will be important to look at all 
aspects of  asset utilization to improve workflows. This 
includes factors such as time spent on sample preparation 
for a run. “LC run prep can be anywhere from a few 
minutes to a few hours, and that all plays into the 
instrument being tied up for additional time where it is in 
queue for a run” he explains. Asset Genius provides the 
detailed data necessary for users to identify and eliminate 
these bottlenecks to improve efficiency and productivity. 

Asset Genius also provides asset age and service 
history data that may be leveraged to optimize 
preventative maintenance schedules. A highly 
utilized instrument, for example, will benefit from 
more frequent preventative maintenance to avoid 
unanticipated downtime. Alternatively, identifying 
underutilized assets and reducing the frequency 
of  preventative maintenance will save on costs. In 
performing a reliability assessment, users can also 
compare asset runtime versus downtime, as well as 
service history to identify assets for decommissioning.  

The combination of  utilization history and repair 
history for an asset can also be used to optimize 
service contracts. Maintaining a premium service 
contract for underutilized assets is wasteful, and a 
less comprehensive option can be more affordable. 
With accurate utilization rates, asset age, and service 
history, labs can better assess the potential risks 
associated with reducing coverage on less critical 
assets and make informed decisions regarding service 
contracts. “This is where you see the return on 
data-driven decision-making”, explains Jason, “these 
decisions will have a big impact”. 

Through the implementation of  PerkinElmer’s 
Asset Genius system, Jason found a way to obtain 
detailed asset utilization data to support asset lifecycle 
decisions, resulting in significant savings for the 
laboratory. These results are just the beginning, as 
more data is collected and analyzed across the assets 
and laboratory, more informed decisions will be made 
through the organization. In harnessing the power of  
Asset Genius, laboratories are now digitizing more of  
their data enabling data-driven decisions that support 
greater efficiency and productivity for their asset 
management programs.

 

To learn more visit:  
https://www.perkinelmer.com/

category/asset-utilization-
optimization
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CONNECTIVITY IN THE 
R&D LAB: INTERNET 
OF LAB THINGS (IOLT)

Connectivity is happening now, touching 
many essential parts of  our lives—from the 
“smart” mobile phones we use to the servers 
where our data is stored. Additionally, routine 

signals are part of  our daily interactions—everything 
from the traffic light, digital alarm clock, Doppler radar 
and household carbon monoxide detector. Imagine the 
possibilities if  we open the aperture and now also collect 
all of  the signals from connected devices. Enter the world 
of  the Internet of  Things (IoT), defined by devices 
intersecting with and exchanging data through the 
internet. The number of  connected “things” is predicted 
to reach $30 billion by 20201, 2, with the potential of  
driving $3.9 to $11.1 trillion in economic impact by 2025.3 
 Changes driven by and derived from IoT are also 
occurring in the R&D lab. At its simplest, IoT applied 
to the Lab, or Internet of  Lab Things (IoLT), refers 
to lab devices that communicate virtually and without 

constant human intervention. By enabling connectivity, 
IoLT captures lab-wide contextual data to reduce 
human error by way of  autonomous monitoring and 
scheduling, and even protocol or instrument intervention 
for many remote tasks. For the R&D lab, IoLT value also 

Figure 1. Connected “Things” Outpace Connected People by ~4-5x.
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encompasses the integration and sharing of  device data 
such as operational and scientific analysis data.  
 While labs do not have to convert to the IoLT overnight, 
conversion is ultimately mandatory to remain relevant, 
improve time to market and increase efficiency. It is our 
premise that IoLT will continue to be an integral part of  
lab DNA and everyday researcher workflow. This paper 
will examine several of  the opportunities that connected 
labs present.

BACKGROUND 

IoLT-Influenced Error Reduction, Reproducibility 
Impact and Productivity. 
Fundamental to lab workflows is the ability to impact 
research reproducibility. Irreproducibility indicates that 
research results could not be reliably replicated due to 
errors and omissions, as well as general lack of  integrated 
and continuous data. Estimates are that the rate of irre-
producibility in pre-clinical research exceeds 50% and 
that this phenomenon translates to direct costs of  approx-
imately $28 billion each year in the U.S. alone (Figure 2). 
The researchers who chronicled this problem found that 
of  the total sum, 36% was attributable to mishaps with 
biological reagents and materials, 28% was linked to study 
design, 25% to data analysis and reporting, and 11% to  
lab protocols. 

 Researchers have found that irreproducibility is partly 
due to a lack of  standard reporting methods. The National 
Institutes of  Health (NIH) attempted to address this issue 
through the release of  its “Principles and Guidelines for 
Reporting Preclinical Research.”5 Other groups setting 
standards are the Allotrope Foundation and the Pistoia 
Alliance, both of  which are made up of  many life  
science companies. 

 Still, irreproducibility is a challenge that one NIH 
action is insufficient to address. Overcoming the obstacle 
requires visibility to and capture of  holistic lab data to 
help identify variables, isolate root cause, and document 
the paths toward effective discovery and downstream 
preclinical reuse. 
 Additionally, a trend noticed in the 1980s, dubbed 
Eroom’s Law, indicated scientific discoveries becoming 
more expensive over time even as advanced methods and 
instrument technology improves (Figure 3). 
 IoLT-enabled and connected labs have the potential 
to address some of  this root cause by capturing additive 
contextual data that is often missing, thereby enabling  
automation, insights, and effective trouble-shooting. More 
precisely, IoLT impacts the following three value streams: 

1. Research reproducibility
2. Instrument performance
3. Asset and researcher productivity

Figure 4 illustrates a variety of  customer use cases en-
abled by IoLT Monitoring and Analytics. In this paper, 
we will examine several of  these examples and how they 
relate to the three noted value streams.

RESEARCH REPRODUCIBILITY 
Given the cost productivity challenge from the lack of  
pharma reproducibility, there is an opportunity to realize 
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Table 1. In many regions, humidity levels were outside of guidance for a portion of the 
year. Average Days per Year Laboratory Environment reaches <20% Relative Humidity.

Region Avg Days <20% per Year

Northeast 80

North Central 36

West 12

South 8

that is often missing, thereby enabling automation, insights, 
and effective trouble-shooting. More precisely, IoLT impacts the 
following three value streams:

 1. Research reproducibility

 2. Instrument performance 

 3. Asset and researcher productivity

Figure 4 illustrates a variety of customer use cases enabled by 
IoLT Monitoring and Analytics. In this paper, we will examine 
several of these examples and how they relate to the three 
noted value streams.

Research Reproducibility 

Given the cost productivity challenge from the lack of pharma 
reproducibility, there is an opportunity to realize high returns 
from improved collection of data. The opportunities to introduce 
errors and critical data inconsistencies are endless in the research 
and discovery process. With multiple therapies and experiments 
being run in the lab, on a variety of instruments by a variety of 
manufacturers, all with different service histories, the room for error 
is large. Lab staff may inadvertently mis document a result, or it 
may not be properly recorded in an electronic lab notebook (ELN) 
or LIM system. Added to this, lab micro-climate (in proximity to the 
instrument being used) environments are far from steady state, 
affecting results. 

Environmental measurements that can be subject to cyclical 
changes from daily or seasonal effects include: temperature, 
humidity, light levels, air pressure. For example, geographic disparity 
for humidity was captured by Elemental Machines7, who conducted 
a study where 219 sensors measuring temperature and humidity 
sensors were installed in labs throughout 37 different customer 
locations within the US. Locations were separated in 4 regions: 
North Central, Northeast, South, and West. Summary results are 
shown in Table 1.

Figure 3. Eroom’s Law.6
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high returns from improved collection of  data. The op-
portunities to introduce errors and critical data inconsis-
tencies are endless in the research and discovery process. 
With multiple therapies and experiments being run in  
the lab, on a variety of  instruments by a variety of  manu-
facturers, all with different service histories, the room for  
error is large. Lab staff  may inadvertently mis document 
a result, or it may not be properly recorded in an electronic 
lab notebook (ELN) or LIM system. Added to this, lab 
micro-climate (in proximity to the instrument being used) 
environments are far from steady state, affecting results.
 Environmental measurements that can be subject to 
cyclical changes from daily or seasonal effects include: 
temperature, humidity, light levels, air pressure. For ex-
ample, geographic disparity for humidity was captured 
by Elemental Machines7, who conducted a study where 
219 sensors measuring temperature and humidity sensors 
were installed in labs throughout 37 different customer
locations within the US. Locations were separated in 
4 regions: North Central, Northeast, South, and West. 
Summary results are shown in Table 1.
 Scientific equipment and, more importantly lab results, 
are very sensitive to these conditions. To address these 
concerns, manufacturers provide guidelines on the oper-
ating conditions. For example, a recommended range of  

20-80% relative humidity is common. For most labora-
tories, temperature and humidity is measured and con-
trolled to some degree. However, it is often the case that 
this control and measurement are not granular enough
to identify microclimates within the labs. As illustrated 
by the Elemental Machines collected data, many labs 
have limited ability to modulate and control the variable 
humidity conditions. As a result, laboratory humidity is 
significantly influenced by the local climate.

USE CASE | Hot and Dry Environments  
Impact on Liquid Handling Dispensing

We know that temperature and humidity can impact  
liquid handling quality.8 This is especially pertinent to  

2

Background

IoLT-Influenced Error Reduction, Reproducibility Impact  
and Productivity.

Fundamental to lab workflows is the ability to impact research 
reproducibility. Irreproducibility indicates that research results  
could not be reliably replicated due to errors and omissions, as 
well as general lack of integrated and continuous data. Estimates 
are that the rate of irreproducibility in pre-clinical research 
exceeds 50% and that this phenomenon translates to direct 
costs of approximately $28 billion each year in the U.S. alone 
(Figure 2). The researchers who chronicled this problem found that 
of the total sum, 36% was attributable to mishaps with biological 
reagents and materials, 28% was linked to study design, 25% to 
data analysis and reporting, and 11% to lab protocols. 

Researchers have found that irreproducibility is partly due to a lack 
of standard reporting methods. The National Institutes of Health 
(NIH) attempted to address this issue through the release of its 
“Principles and Guidelines for Reporting Preclinical Research.”5 
Other groups setting standards are the Allotrope Foundation 
and the Pistoia Alliance, both of which are made up of many life 
science companies.

Still, irreproducibility is a challenge that one NIH action is 
insufficient to address. Overcoming the obstacle requires visibility 
to and capture of holistic lab data to help identify variables, isolate 
root cause, and document the paths toward effective discovery 
and downstream preclinical reuse.

Additionally, a trend noticed in the 1980s, dubbed Eroom's Law, 
indicated scientific discoveries becoming more expensive over  
time even as advanced methods and instrument technology 
improves (Figure 3).

IoLT-enabled and connected labs have the potential to address 
some of this root cause by capturing additive contextual data 

Figure 2. The toll of research reproducibility and main causes.4

Figure 3. Eroom's Law.6

Table 1. In many regions, humidity levels were outside of guidance for a portion of the 
year. Average Days per Year Laboratory Environment reaches <20% Relative Humidity.

Region Avg Days <20% per Year

Northeast 80

North Central 36

West 12

South 8

that is often missing, thereby enabling automation, insights, 
and effective trouble-shooting. More precisely, IoLT impacts the 
following three value streams:

 1. Research reproducibility

 2. Instrument performance 

 3. Asset and researcher productivity

Figure 4 illustrates a variety of customer use cases enabled by 
IoLT Monitoring and Analytics. In this paper, we will examine 
several of these examples and how they relate to the three 
noted value streams.

Research Reproducibility 

Given the cost productivity challenge from the lack of pharma 
reproducibility, there is an opportunity to realize high returns 
from improved collection of data. The opportunities to introduce 
errors and critical data inconsistencies are endless in the research 
and discovery process. With multiple therapies and experiments 
being run in the lab, on a variety of instruments by a variety of 
manufacturers, all with different service histories, the room for error 
is large. Lab staff may inadvertently mis document a result, or it 
may not be properly recorded in an electronic lab notebook (ELN) 
or LIM system. Added to this, lab micro-climate (in proximity to the 
instrument being used) environments are far from steady state, 
affecting results. 

Environmental measurements that can be subject to cyclical 
changes from daily or seasonal effects include: temperature, 
humidity, light levels, air pressure. For example, geographic disparity 
for humidity was captured by Elemental Machines7, who conducted 
a study where 219 sensors measuring temperature and humidity 
sensors were installed in labs throughout 37 different customer 
locations within the US. Locations were separated in 4 regions: 
North Central, Northeast, South, and West. Summary results are 
shown in Table 1.

Table 1. In many regions, humidity levels were outside of  guidance 
for a portion of  the year. Average Days per Year Laboratory Environ-
ment reaches <20% Relative Humidity.

3

Figure 4. Example use cases for Monitoring and Analytics in the IoLT.

Scientific equipment and, more importantly lab results, are 
very sensitive to these conditions. To address these concerns, 
manufacturers provide guidelines on the operating conditions. 
For example, a recommended range of 20-80% relative humidity 
is common. For most laboratories, temperature and humidity is 
measured and controlled to some degree. However, it is often the 
case that this control and measurement are not granular enough 
to identify microclimates within the labs. As illustrated by the 
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modulate and control the variable humidity conditions.  
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 Use Case  Hot and Dry Environments Impact on  
Liquid Handling Dispensing

We know that temperature and humidity can impact liquid 
handling quality.8 This is especially pertinent to robotic 
liquid handlers for pipetting when operating in hot and dry 
environments. Figure 5 shows an example client operating a 
liquid handler in a lab that was well below specified operating 
conditions during the winter. This type of operating condition 
can cause under delivery by up to 35%.9

  Use Case  Vivarium Mice Breeding

Staff in a lab responsible for breeding mice reported that births 
were not happening as planned. Unsure of the cause, the team 
implemented a wireless connected lab sensor to help determine 
the root cause. By examining the collected data and comparing 
it to a similar situation at another institution, the researchers 
concluded that the erratic reproduction was associated with the 
light and noise from nightly construction which was disrupting 
the sleep patterns. 

Figure 5. Example of Lab Humidity Values and Range.

  Use Case   Cell Line Growth and Incubator Monitoring 

The advancement of cell biology and in-vitro research has been 
dramatic. With many drug discovery programs relying on cell-
based assays, the need for properly functioning incubators has 
increased. This process starts with cell line growth and cultivation, 
which is carefully nurtured in a controlled incubator environment. 
Any significant changes to temperature and humidity can impact 
cell growth and respective phenotype, kinetics and assay 
performance. Cells can be in incubators for weeks to several 
months with values ranging from hundreds of dollars to priceless 
for donor dependent samples.

The assumption can be made that most incubators are qualified  
periodically (quarterly for temp and humidity and bi-annual for 
CO2) to avoid erroneous Out of Spec (OOS) situations. But how 
confident are you that the calibration has not changed since the 
last event. In fact, a recent large Pharma client we are working 
with experienced incubator temperature drift as large as 4 °C 
from actual to panel displayed reading. This was observed, and 
action taken (samples moved and salvaged), from the installation 
of a continuous monitoring solution that caught and alerted 
on the discrepancy. In this case damage was alleviated with 
significant savings from “work-in-process” high value salvage of 
the cell. But what if the cell was grown to “maturity” without 
knowledge of the OOS condition with downstream use of 
“suspect” cells in a variety of related research? 

Figure 4. Example use cases for Monitoring and Analytics in the IoLT.
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INSTRUMENT PERFORMANCE
Instrument capital expense and ongoing operating main-
tenance expense are two of  the high expense categories 
in the lab. Given the complexity and expense, most in-
strument manufacturers have detailed instructions for 
shipment, storage, installation, use and maintenance. 
These instructions will often include recommended 
environmental conditions such as optimal temperature 
and relative humidity for storage and use. These recom-
mendations ensure consistent results as well as reduce 
service issues. Ensuring instrument uptime and optimal 
operation is a key driver for lab productivity. Monitoring 
instrument performance also eliminates a potential con-
tributing factor to the research reproducibility challenge.
 
Example use cases for monitoring instrument perfor-
mance in an R&D lab include: 

• Monitoring and auditing relative humidity above 
80%, which can cause corrosion on or within an 
instrument

• Monitoring and auditing relative humidity  
below 20%, which can introduce static electricity 
and impact liquid handling and balance/scale 
measurement

9
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Figure 4. Example use cases for Monitoring and Analytics in the IoLT.

Scientific equipment and, more importantly lab results, are 
very sensitive to these conditions. To address these concerns, 
manufacturers provide guidelines on the operating conditions. 
For example, a recommended range of 20-80% relative humidity 
is common. For most laboratories, temperature and humidity is 
measured and controlled to some degree. However, it is often the 
case that this control and measurement are not granular enough 
to identify microclimates within the labs. As illustrated by the 
Elemental Machines collected data, many labs have limited ability to 
modulate and control the variable humidity conditions.  
As a result, laboratory humidity is significantly influenced by the  
local climate. 

 Use Case  Hot and Dry Environments Impact on  
Liquid Handling Dispensing

We know that temperature and humidity can impact liquid 
handling quality.8 This is especially pertinent to robotic 
liquid handlers for pipetting when operating in hot and dry 
environments. Figure 5 shows an example client operating a 
liquid handler in a lab that was well below specified operating 
conditions during the winter. This type of operating condition 
can cause under delivery by up to 35%.9

  Use Case  Vivarium Mice Breeding

Staff in a lab responsible for breeding mice reported that births 
were not happening as planned. Unsure of the cause, the team 
implemented a wireless connected lab sensor to help determine 
the root cause. By examining the collected data and comparing 
it to a similar situation at another institution, the researchers 
concluded that the erratic reproduction was associated with the 
light and noise from nightly construction which was disrupting 
the sleep patterns. 

Figure 5. Example of Lab Humidity Values and Range.

  Use Case   Cell Line Growth and Incubator Monitoring 

The advancement of cell biology and in-vitro research has been 
dramatic. With many drug discovery programs relying on cell-
based assays, the need for properly functioning incubators has 
increased. This process starts with cell line growth and cultivation, 
which is carefully nurtured in a controlled incubator environment. 
Any significant changes to temperature and humidity can impact 
cell growth and respective phenotype, kinetics and assay 
performance. Cells can be in incubators for weeks to several 
months with values ranging from hundreds of dollars to priceless 
for donor dependent samples.

The assumption can be made that most incubators are qualified  
periodically (quarterly for temp and humidity and bi-annual for 
CO2) to avoid erroneous Out of Spec (OOS) situations. But how 
confident are you that the calibration has not changed since the 
last event. In fact, a recent large Pharma client we are working 
with experienced incubator temperature drift as large as 4 °C 
from actual to panel displayed reading. This was observed, and 
action taken (samples moved and salvaged), from the installation 
of a continuous monitoring solution that caught and alerted 
on the discrepancy. In this case damage was alleviated with 
significant savings from “work-in-process” high value salvage of 
the cell. But what if the cell was grown to “maturity” without 
knowledge of the OOS condition with downstream use of 
“suspect” cells in a variety of related research? 

Figure 5. Example of  Lab Humidity Values and Range.

Enhanced Benefits of Automate, Continuous
Incubator Monitoring 

• Maintain control and risk management of   
mycoplasma outbreak

• Continued calibration compliance
• Lab resource time savings from redeployment  

to other support activities
• Immediate and actionable response
• Monthly temperature and humidity stability  

reports
• Utilization metrics
• Automated reporting
• Dynamic, efficient and proactive programming
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• Monitoring microclimates at instruments to help 
ensure consistent asset performance repeatability

• Monitor temperature in the lab for potential 
service issues with instruments

• Validating environmental conditions for new 
instrument installation

• Monitoring environmental conditions during 
shipment to ensure the instruments are ready for 
installation and validation when they arrive 

USE CASE | Mass Spectrometer

A testing lab in a remote location was experiencing per-
formance issues and repeated downtime with a mass 
spectrometer. After repeated service visits, it was decided 
to closely monitor the lab temperature with sensors that 
could be monitored remotely and seamlessly without 
manual inspection. The data showed intra-day tempera-
ture variability from 22 °C in the morning to 35 °C by 
the end of  the working day. The high temperatures were 
contributing to the issues as the recommended tempera-
ture for operation was between 20-25 °C. Additional 
cooling was added to the lab to correct the temperature.

USE CASE | Automated Liquid Handling

A large pharmaceutical company experienced an unusual
amount of  downtime due to service issues for several 
liquid handlers in one room within a large lab. Service 
issues did not consistently occur, but rather, were more 
pronounced just during some days in the winter months. 
One of  the common issues was tips sticking. One extreme 
issue resulted in one of  the pipetting heads breaking. 
Several environmental sensors were placed in the room 
in close proximity to the liquid handlers. After a week of  
data collection, it was observed that humidity was consis-
tently below 15% RH with lows of  5% RH. The recom-
mended humidity for the liquid handlers was above 20%
RH on the low end.

USE CASE | HPLC Variability

Sunovion Pharmaceuticals10 was experiencing erratic 
output results from one of  their HPLC instruments. The 
series of  peaks was jumping around on the instrument’s 
readout. After weeks of  troubleshooting and researcher 
engagement, they deployed wireless, connected tempera-
ture sensors near the unit to measure the microclimate. 
They quickly realized that the cause of  the instability
was due to a HVAC system that was intermittently blow-
ing hot air on the system and causing out-of-spec oper-

ating conditions. Once they took into consideration the 
temperature fluctuations, modifications to their workflow 
resolved the issue with the HPLC.

ASSET AND RESEARCHER PRODUCTIVITY
An important lab operations and researcher question is, 
“how can I better leverage scientist time?” With IoLT 
sensors, menial and repetitive tasks such as documenting 
environmental or specific asset conditions can be auto-
mated. By automating these tasks, researcher can focus 
on higher value work. Asset productivity is also improved 
by capturing, aggregating, and analyzing connected data 
related to how used, when used, where used, how often
used, and under what environmental conditions. Poorly 
operating assets can be decommissioned, saving mainte-
nance and operating costs. Underutilized assets can also 
be repositioned to other high throughput labs perhaps 
saving the capital expense of  a new system. Additionally, 
instruments can be scheduled and optimized to operate
during certain times to maximize productivity. 

Example use cases for improving asset, supply chain and 
researcher productivity in an R&D lab environment include: 

• Monitoring cold storage equipment
• Monitoring incubator environmental conditions
• Using asset utilization to optimize preventative 

maintenance schedules and frequency
• Using asset utilization to relocate or decommis-

sion assets
• Traceability of  reagents from origin to customer
• Tracking temperature, humidity, and exposure to 

light for reagents

USE CASE | Freezer Monitoring

A research lab was monitoring temperatures of  their 40
refrigerators and freezers using data loggers. Twice a day,
including weekends and holidays, researchers were re-
quired to walk over to the freezers, read the temperature 
off  the data loggers, and then record the value, time, date, 
and their initials in a logbook. If  a freezers temperature  
is outside predefined parameters, an alarm would sound 
(of  course this required someone to be in the lab to re-
spond). A new approach was deployed with sensors for 
refrigerator and freezer monitoring, with data recorded 
automatically every 15 seconds, 24 hours a day, 7 days a 
week. Notifications of  potential issues were automatically 
sent via email and text to the refrigerator/freezer owners. 

digital asset management resource guide
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ROI - This resulted in returning over 450 annual 
hours back to the research team. Automatic data  
collection notification also saved researchers from 
having to be in the lab during weekends and holidays.

USE CASE | Freezer Utilization

A testing lab had 75 refrigerators and freezers for sample
storage. The lab manager theorized the configuration and
location of  the freezers was the root cause for some being
underutilized while others were experiencing enormous 
usage. The current system only monitored temperature 
and had no utilization related information on how often 
the freezers were being opened. New wireless IoT tem-
perature sensors were installed on several of  the units. 
Leveraging temperature profile analytics, door opening 
events were inferred. The results showed one freezer was 
opened 185 time in one month, with an average tempera-
ture of  -67 °C. Another freezer of  the same type was 
opened seven times in one month and had an average
temperature of  -78 °C. Additionally, one freezer had not 
been opened during the past month.

ROI - Freezer not opened can be decommissioned
$ 2,000 annual maintenance contract
$1,000 annual energy cost
5 SQFT returned to Lab

ROI - Relocate freezer saving capital expense for new 
freezer $15,000 new freezer cost.

USE CASE | Incubator Monitoring

A research lab had several incubators that were checked 
daily for temperature and humidity. The check for the 
humidity required the incubator to be opened and a visu-
al water level inspection of  the water pan to maintain the 
required 95% humidity. Unfortunately, the responsible 
inspection person got ill, was out for a time, with no iden-

tified replacement. This resulted in several incubators 
running out of  water resulting in humidity well below 
95%. Temperature and humidity sensors were installed 
in the incubators allowing alerts and notifications to  
be sent to multiple people when any temperature or  
humidity thresholds were exceeded.

ROI - This resulted in returning over 250 annual 
hours back to the researchers.

USE CASE | Centrifuge Monitoring

A research lab had hundreds of  centrifuges scattered 
throughout one lab campus. The annual maintenance 
spend on these centrifuges was greater than $100,000.  
A significant part of  the spend was on preventative main-
tenance (including periodic rotor replacement) that was 
done on a calendar basis regardless of  centrifuge usage. 
By monitoring centrifuge utilization, maintenance was 
moved to “on-condition” with results indicating 15%  
of  the centrifuge fleet having very limited usage.

ROI - 15% reduction in maintenance spend for cen-
trifuges Return a percentage of  bench space back to 
the lab for other use.

USE CASE | PC Controlled Assets Compels  
System Utilization Capture

A large Pharmaceutical company as part of  a system
replacement and upgrade campaign decided to monitor 
and analyze utilization across several of  their high end 
systems, mostly liquid chromatography/mass spectrom-
etry (LC/MS), at a site. It quickly surfaced that several 
systems were not highly used and an opportunity to  
reposition these assets as opposed to purchasing new  
was realized.

ROI - In some cases they were able to show that a 1 
for 1 replacement strategy was not prudent. Because 
utilization data was available, a 1 for 2 or 2 for 3 re-
tirement/replacement strategy was used, with enough 
capacity to meet the analysis throughput demands of  
the lab.

USE CASE | Traceability of Reagents

Manufacturers of  reagents guarantee the reagents only if
they have been shipped, stored and handled according to
their requirements. When reagents are in transit from the
manufacturing site to the customer, there can be gaps in  

digital asset management resource guide

Figure 6. Example of  an IoLT enabled lab.
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the environmental conditions. Once at a customer site, 
they may be left on a loading dock or other location  
without the proper storage. Without environmental- 
condition visibility throughout this process, reagents may 
be compromised, requiring the entire experiment to be 
repeated. With sensors that measure environmental con-
ditions these gaps be closed, providing a complete view 
of  conditions from the point of  origin to their use.

ROI - Cost of  replacing reagents Eliminate repeating
experiments due to compromised reagents.

CONCLUSION
The time for IoLT is now. By taking advantage of  new
connected technologies available for the lab, organi-
zations will see increases in research reproducibility, 
instrument performance and researcher productivity. 
Combined, these will result in a decrease in costs and an 
increase in ROI. Automated and continuous monitoring 
controls and reduces risk, and provides the basis for  
dynamic, efficient, and proactive programs. IoLT enables 
the situational awareness, true consistency, and adaptabil-
ity needed in today’s R&D lab to support reproducibility 
and productivity to facilitate breakthrough science faster.
 PerkinElmer is helping facilitate this journey to a new
normal, helping labs drive efficiency in operations using
productive innovations that lead to consistent productivity 
across the board.

digital asset management resource guide

Figure 7. Summary of  discussed benefit areas.
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how it works

To learn more, visit: www.perkinelmer.com/category/asset-utilization-optimization 

The Connected Lab: Asset Management Goes Digital
AN INTELLIGENT SOLUTION TO MAXIMIZE LABORATORY ASSETS AND ENHANCE PRODUCTIVITY

How can we monitor laboratory conditions and obtain insights 
into asset utilization without relying on time-consuming manual 
data collection?

The PerkinElmer Asset Genius™ system supports continuous 
monitoring of laboratory environmental conditions and asset 
operating parameters, and provides analytics-driven utilization 
data and insights.

Our laboratory requires a monitoring solution that provides accurate, detailed data pertaining to 
laboratory environmental conditions, asset operating parameters, and asset utilization. This data 
would support greater experimental reproducibility, and enhance efficiency and productivity. 
Utilization data would enable us to identify and potentially redeploy underutilized assets, and 
determine whether we need to acquire additional assets. This data would also help us establish an 
appropriate preventative maintenance schedule for each asset and reduce the risk of  unexpected 
malfunction and the associated delays for repair.  Relying on laboratory staff  to monitor and 
record laboratory conditions and asset utilization is inefficient, and takes up the valuable time of  
our skilled personnel. What solutions can improve our approach to asset management?

Asset Genius™ is designed to alleviate laboratory staff  of  inefficient manual data collection, enhanc-
ing productivity by allowing them to focus on more complex tasks. Detailed asset utilization data and 
productivity insights may be leveraged to guide capital equipment lifecycle planning, from forecasting 
future demand, to identifying instrument candidates for decommission or redeployment. These data 
and insights also support maintenance optimization, enabling users to establish an appropriate preven-
tative maintenance schedule, and optimize service contracts. Further, by correlating laboratory envi-
ronmental conditions with instrument performance, Asset Genius™ enhances data reproducibility. 

Using wireless sensors, Asset Genius™ enables continuous monitoring of  multiple laboratory 
parameters, such as temperature, humidity, air pressure, and light, and provides accurate, detailed 
utilization data for numerous assets such as refrigerators and freezers, ovens, incubators, and mass 
spectrometers among many others. Data is stored in a cloud-based platform, and is easily acces-
sible to laboratory personnel on any computer or mobile device. The system also enables users to 
configure notifications and alerts to prompt them when action is required. This fully digital ap-
proach to asset management makes it easy to optimize assets throughout your entire organization. 

A
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preparing for disaster

Lab Manager 

AN INTELLIGENT SOLUTION TO ENHANCE EFFICIENCY AND PRODUCTIVITY 

The Internet of Lab Things (IoLT) is creating new opportunities to maximize efficiency and productivity, and reduce error.
By leveraging the IoLT, PerkinElmer’s advanced Asset Genius™ technology continuously monitors laboratory environmental 

conditions and asset parameters, and uses advanced analytics to deliver valuable insights into asset utilization. 

Laboratory managers and personnel must balance a large number of responsibilities to ensure the success of the laboratory organization.

Data collection and 
analysis

Planning for future 
supply, equipment, 

and human resource 
requirements

Laboratory 
environment 
monitoring

Budgeting

Tracking asset
utilization 

On-call for 
emergencies and 
equipment failure

Quality control
and compliance

adherence

Equipment 
maintenance and 

repair

Troubleshooting

An inefficient asset management program requires staff to devote more time to manual data collection and transcription, leaving less time for essential 
tasks. This approach also increases the risk of error, and fails to generate the detailed data and insights required to enhance efficiency and productivity, 

optimize maintenance, and support capital expenditure planning. 

To learn how Asset Genius™ can improve efficiency and productivity in your laboratory,
 visit: https://www.perkinelmer.com/category/asset-utilization-optimization 

Asset Genius™
aggregates real-time 

laboratory monitoring data 
with service and operation 

data into a cloud-based 
platform, accessible from

any computer or
mobile device. 

THE BENEFITS OF A CONNECTED LAB

Reclaim your time 
     Automatic data capture
     Compliance reporting
     Environmental monitoring 

Enhance research reproducibility
     Granular data capture (multiple environmental parameters) 
     Instrument performance monitoring
     Ensure samples are exposed to consistent conditions

Optimize real estate and asset productivity
     Identify underutilized assets
     Reduce maintenance costs 
     Data-driven decision making
     Reconfigure with ease
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CASE STUDY: DIGITAL 
ASSET MANAGEMENT 
IN A PHARMACEUTICAL 
LABORATORY

During October 2020, a pharmaceutical lab 
associate lost several months’ worth of  work 
due to three incubators losing humidity control 
resulting in the loss of  valuable cell lines. 

One unit in particular performed inconsistently over the  
course of  several months resulting in the removal of  samples 
after a catastrophic loss of  humidity in mid-October.  
After being called in to assist, LaVonne Armes, a PerkinElmer 
Engineer, noticed that the monitoring unit was not plugged 
in and the gateways for the Asset Genius devices had been 
taken down. This led to the asset owner to not be alerted  
of  the failure and unable to take mitigating actions.LaVonne 
reconnected the monitoring devices to start capturing 
data and ensure alerts would be provided going forward. 
 We can see that from the date the AG monitors were 
turned on October 30th, several “normal” door open 
events were performed with expected temperature and 
humidity loss and recovery (see Figure 1).  

During October 2020, a Lilly lab associate lost several months’ worth 
of work due to three incubators losing humidity control resulting 
in the loss of valuable cell lines. One unit in particular, a Thermo 
3307 incubator (USEL01691), performed inconsistently over the 
course of several months resulting in the removal of samples after 
a catastrophic loss of humidity in mid-October. After being called in 
to assist, LaVonne Armes, a PerkinElmer Engineer, noticed that the 
Metasys monitoring unit was not plugged in and the gateways for 
the Asset Genius devices had been taken down. This led to the asset 
owner to not be alerted of the failure and unable to take mitigating 
actions. LaVonne reconnected the monitoring devices to start 
capturing data and ensure alerts would be provided going forward.

We can see that from the date the AG monitors were turned on 
October 30th, several “normal” door open events were performed 
with expected temperature and humidity loss and recovery (see  
Figure 1). Unfortunately, on November 13th after a normal door open 
event around noon, the humidity in the unit began to drop slowly for 
an unknown reason as you can see in Figure 2. The Lilly associate 

CASE  
STUDY Eli Lilly Asset Genius 

Figure 1. Temperature, Humidity and Light reading high level overview.Figure 1.Temperature, humidity, and light reading high level overview.
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 Unfortunately, on November 13th after a normal 
door open event around noon, the humidity in the unit 
began to drop slowly for an unknown reason as you can 
see in Figure 2. The laboratory associate was alerted 
and they removed their samples at 5:44 PM as we see 
by the door open event measured by a spike in light in 
bottom of  Figure 2. After the samples were removed, the 
temperature and humidity stabilized which led LaVonne 
to formulate a hypothesis that the drop in humidity was 
due to a faulty door seal. LaVonne discussed this data 
with a site lead, and he agreed that the door seal needed 
to be replaced, cleaned or inspected for serviceability in 
addition to a standard PM. As you can see in Figure 3, 
LaVonne inspected the seal, cleaned and serviced it along 
with another PM and since then, the unit has remained stable. 
 In the week of  year end shutdown, the PerkinElmer 
team conducted multiple door opening tests to simulate 
the time and duration of  previous door open events 
to ensure that the incubator is fit for return to service 
and to hold samples again. Figure 4 shows one such 
test where the door was opened and closed over a 
5-8 minute simulation as a user would during sample 
retrieval. This yielded the results we would expect of  
a normal incubator operation where temperature and 
humidity recovered to +/- 0.1° C and +/- 1% RH within 
approximately ten minutes after door closure. 
 This shows the value of  the Asset Genius monitoring 
system to not only identify asset utilization, but also 
how assets behave over time and using this data to make 
decisions on how to service the unit (targeted service and 
not random part swapping). It also helps to determine 
when exactly critical errors occurred (normal monitoring 
is binary in thinking … either in or out of  tolerance) 
and lastly allows us to decide whether or not units are fit 
for purpose upon completion of  major service events by 
conducting documented tests. Based on these findings, we 
recommend that this unit be returned to full service and 
monitored to ensure no further losses are incurred.

For a complete listing of our global offices, visit www.perkinelmer.com/ContactUs
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Figure 4. Temperature and Humidity readings from post-repair door opening study.

Figure 3. Humidity readings from post repair period.

Figure 2. Detailed Humidity and Light readings at so-called "catastrophic event".
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was alerted and they removed their samples at 5:44 PM as we see by 
the door open event measured by a spike in light in bottom of Figure 2.  
After the samples were removed, the temperature and humidity 
stabilized which led LaVonne to formulate a hypothesis that the drop 
in humidity was due to a faulty door seal. LaVonne discussed this data 
with Jim Plassard, the Site Lead at Lilly Indianapolis, and he agreed 
that the door seal needed to be replaced, cleaned or inspected for 
serviceability in addition to a standard PM. As you can see in Figure 3, 
LaVonne inspected the seal, cleaned and serviced it along with  
another PM and since then, the unit has remained stable.

In the week of year end shutdown, the PerkinElmer team conducted 
multiple door opening tests to simulate the time and duration of 
previous door open events to ensure that the incubator is fit for 
return to service and to hold samples again. Figure 4 shows one 
such test where the door was opened and closed over a 5-8 minute 
simulation as a user would during sample retrieval. This yielded the 
results we would expect of a normal incubator operation where 
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within approximately ten minutes after door closure.

This shows the value of the Asset Genius monitoring system to not 
only identify asset utilization, but also how assets behave over time 
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determine when exactly critical errors occurred (normal monitoring is 
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Figure 2. Detailed humidity and light readings at so-called  
“catastrophic event.” 

Figure 4. Temperature and humidity readings from post-repair door 
opening study. 

Figure 3. Humidity readings from post repair period.
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