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A laboratory information management system (LIMS) represents a central hub for managing many of the
operations in the modern laboratory. Originally, LIMS were designed to be a simple sample tracking tool,
enabling systematic control of workflows in regulated environments. Recent years have seen the
evolution of LIMS into more of an enterprise resource planning tool that can manage multiple aspects of
laboratory informatics — resource management/scheduling, assay data management, data mining, data
analysis, case-centric clinical data, and electronic laboratory notebook (ELN) integration.

2020 brought a year of unprecedented change affecting all
aspects of our life along with new standards for business
excellence. The need for digital transformation became the most
important driving factor for industries across all business
practices, enabling new emerging technologies such as artificial
intelligence and machine learning, streamlined access to higher
quality data to better inform research and business decisions,
while automating manual processes to promote business velocity
and time to market. ‘Work from home’ became the new normal
due to the global COVID-19 pandemic, forcing immediate
requirements for connectivity to business and informatics
systems, further necessitating the need for the digitization of
paper based processes. With this in mind, it is not surprising that a
number of new trends surrounding LIMS deployments were
observed in a comparison of Astrix LIMS Market Research results
between 2019 and 2020.

To maintain a competitive advantage in today’s marketplace, scientific laboratories need a robust digital
transformation strategy focused on automating manual processes, unifying and improving data accessibility,
and driving operational efficiencies across the organization. LIMS is a key component in enabling digital
transformation within the laboratory by effectively managing workflows, providing a centralized data tracking
system and facilitating regulatory compliance for the laboratory.

Today’s industry leading LIMS readily interface with a wide variety of laboratory instrumentation, scientific
and business applications, database services and enterprise systems to provide digital continuity throughout
the organization. A well-executed LIMS strategy will serve to eliminate manual processes and reduce data silos
by standardizing and centralizing data into a single system, the hallmark of a successful digital transformation
effort. However, many companies are faced with common challenges preventing them from obtaining the
maximum value that a LIMS can provide to the modern scientific laboratory.
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In order to gain a thorough understanding of the current trends across the industry, and quantitatively assess
the issues surrounding LIMS deployments, Astrix conducts an annual survey to gather information from
companies that are utilizing LIMS to manage scientific laboratory operations. Astrix’s 2020 LIMS survey was
completed by professionals across a wide variety of industries including Biotech/Pharma, CRO/CMO,
Consumer Products, Chemicals/Energy, Diagnostics/Medical Devices, Food and Beverage, Government and
others. The valuable feedback obtained from this survey is instrumental in allowing Astrix to serve our
customers in the best possible manner.

The majority of the organizations participating in the survey have implemented a LIMS, with over 77% of
respondents reporting that their laboratory had at least one LIMS deployed across their enterprise. Our
study indicated that LIMS has provided a number of workflow efficiencies including reports that 61% of LIMS
users benefited from the elimination of manual processes, 57% gained improvements in their sample
management strategy, and 46% showed a significant increase in productivity within their laboratory
environment.

The following report delves into more key insights from industry leaders in the scientific community sharing
their successes and challenges surrounding LIMS deployments.

This annual report is based on a survey conducted by Astrix in December 2020. The survey was completed by
137 professionals from a wide variety of industries: Biotech/Pharma, CRO/CMO, Consumer Products,
Chemicals, Diagnostics, Food and Beverage, Government and others. 47% of the respondents were LIMS
Administrators or Lab Managers, with 63% of companies surveyed having more than 500 employees.

Industries Represented Biotech/Pharma ] I I I . 20%
Diagnostic | | | 11%
Survey respondents Food & Beverage | | 9%
were well distributed Federal & Local Government | | B%
across a number of Chemicals | | 7%
different industries, with Consulting | | 7%
the Biotech/ Pharma and Consumer products | | 7%
Diagnostics sectors Environmental | | 6%
representing over 31% of CRO/CMO | | 5%
companies surveyed. Medical Devices | 49
Agriculture | 3%
Cannabis | 3%
Forensics | 2%
Oil & Gas | 2%
Software vendor | 1%
Other : 1 5%
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2 Size of companies

<500 37%
S00-1,000 26%
Over 63% of the respondents were
. . 1,001-10,000 21%
from companies with greater than
10,000+ 16%
500 employees.
3 Job function of respondents -'M$ Administrator 2%
Lab Manager 23%
0,
24% of survey respondents IT Management 16%
were Lab Managers and 23% )
o Manager / Director 15%
were LIMS Administrators.
LIMS user 12%
Other 10%

The Current State LIMS Environment

77% of companies surveyed reported a current LIMS deployment in their laboratories. 30% of the companies
had at least 3 to 5 different types of LIMS across their deployment, with the majority of companies having
more than 25 users. Over 36% of users indicated that they were very satisfied with their LIMS, with 44% of
overall respondents reporting that their LIMS provided significant improvements in laboratory efficiency.

4 Is your company
currently using a LIMS? Yeg 7%

77% of companies surveyed No, but planning to 16%

have an actively deployed a No, and no plans to 7
LIMS in their laboratories.

5 How many different LIMS

deployed across the enterprise? 1-2 47%
3-5

Of the companies reporting a

LIMS deployment, 47% of &-10

companies had 1-2 types of 10+

LIMS. 30% had 3-5 different

types of LIMS. Don't know
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Labware LIMS
LabVantage

BIOW 1A

Benchling

Thermo — SampleManager
Agilent

Arspan/Bruker

STARLIMS / Abbott Informatics

Assaynet

lllumina J Clarity LIMS

Accelerated Technology Laboratories (ATLab)
AgileBio

Al Blomesystem GmbH

Autoscribe Informatics / Matrix Gemini

IDBS

LabPlus

Mowvatek

PerkinElmer

ChemWare Inc

18%

6 Which Informatics
17%

applications are currently
used in the lab?
(all that apply)

5% The top 5 Informatics applications
5% currently used inthe laboratory by
5% the survey respondents are:

5%

Dotmatics
Promium

Ambidata *  Labware (18%)

The Crime Fighter Beast / Porter Lee 3% *  LabVantage (17%)
Thermo — Nautilus 39 * BIOVIA (14%)
lustice Trax 2% *  Benchling (133)

Thermo-SampleManager (12%)

LABLynx

Sapio Sciences
Scilligence

LabLite

Modul-Bio

Thermo - PFS

L7 Informatics

Systat Software Inc.
Custom Systems  Other

27%

7 How many users regularly access your

LIMS? S0+ 3B8%
11-25 26%

38% of respondents had more than 50 1-10 20%

users, while 26% of respondents had 26-50 16%

11-25 users.

f3 Does your company have Ves ca5
internal IT department that o
supports laboratory systems Y5 butvery limited 32%
Mo 6%
?4% of respondents have Outsourced IT Program %
internal IT support. 32% of .
respondents have limited Dan't knaw %

internal IT support.
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S What type of LIMS installation
configuration do you have? Wweb/Cloud 53%
(all that apply) Thin client/server 42%

Thick client/server 26

Over 50% of respondents have a
Web/Cloud based system. 42% Other 10%
have a Thin client/server based system.

10 How was your
current LIMS installed?
(all that apply)

For over 55% of respondents, nternal IT resources 5%
the LIMS was installed by Vendor services 43%
internal IT resources. External informatics consultant 33%
43% of respondents
used vendor services. Don't know 12%
33% utilized external
informatics consultants.
11 Did the implementation team
conduct a workflow analysis to
develop optimized future-state
laboratory workflows prior to ves 24%
selecting your current LIMS? Mo £
Don't Know 2%

54% of the respondents indicated a
workflow analysis for optimization
was conducted prior to LIMS selection.

12 What was the
most important

factor in selecting Cloud-based
your current LIMS?

Best fit for system requirements

Price
Best fit for system Flexible IT platform
requirements was the most B
important factor in LIMS Scalability
selection for 49% of Recommend ation

respondents.
Ease of installation

Other

© 2021 Astrix Technology, LLC AN EQUAL OPPORTUNITY EMPLOYER



2020 LIMS MARKET RESEARCH SURVEY REPORT

13 What is the primary Sample Manage ment —
purpose of the LIMS? (all )
that apply) Reporting
Qa/ac
Greater than Ihal.f of the Regulatory Compliance
respondents indicated Workflow automation
that Sample Management
(66%)* and Reporting Inventary
(61%)* were the primary Invoicing
purpose of their LIMS. .
QA/QC (60%)* and Stability *11% includedinthe
Regulatory Compliance Environmental monitoring nsummawtotalsrrom
(52%)* were the next two Al of the shove® All of the above" data.
most important factors. Other
14 Is your LIMS used for GMP
or Non-GMP applications? GMP 30%
30% of respondents are using Non-GMP 379%
LIMS only for GMP Both GMP and Non-GMP 21%
applications. 27% are
using the system only for Don't Know 22%
Non-GMP applications.
15 How are new users
trained on the LIMS? By internal resources 713

(all that apply)

By vendor — offsite
71% of the respondents
indicated that new users
were trained by internal
resources.

By vendor —online
By vendor —onsite

Third party

16 What are the biggest
challenges in using your LIMS?  Disconnected system

(all that apply) Technically cutdated

Disconnected systems and lack of User adoption
communication/integration with

key instruments and/or systems is Ease of use
the biggest challenge in LIMS Training
usage for 48% of respondents.

Technically outdated systems is a Other
primary challenge for 36% of

respondents.
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17 What other software

applications are your LIMS
integrated with in your lab? Inventory
(all that apply)

Dashboard,/Visualization

ERP/ Financial Systems

Dashboard/Visualization ELN
(29%) and Inventory (28%)
ranked the highest for LIMS
software applications,
followed by ERP/Financial LES
(27%) and ELN (24%).

Data Lake

CD3

ams
5DMS
FLM

LIS

Other/Mone 32%

18 Has your LIMS been validated

to the satisfaction of regulatory Yes
ies?

agencies? No

More than 50% of respondents Not Applicable

have successfully validated their

LIMS, while 20% have not. Don't know

19 How well have you

addressed data integrity with Strongly promotes 38%

your LIMS implementation?
Moderately promotes 4%

LIMS strongly promotes data

integrity for 38% of Minimalhy promaotes 11%

respondents, moderately for

34% of respondents. Idon’t know 13%

N/A 4%
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20 What b_eneflts Elimination of manual processes 61%
do you derive from
using your LIMS? Efficient sample management
all that appl
( pply) A =single electronic data repository
Elimination of Increased productivity
manual processes
. . Standardized workflows
(61%) and Efficient
sample management  mproved regulatory compliance
(57%) were the
highest ranking Integration with other systems
benefits of a LIMS. Billing/Invoicing
Easier life cycle management
Better management of CAPA
Reduced cperating cost
None
Other
21 How does your LIMS affect
the efficiency of your lab? Significantly 443
44% of respondents Moderately 35%
experienced significant .
efficiency improvements Decreased efficiency &%
from a LIMS. Meutral effect 5%
Did not improve as expected 2
Other 6%
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22 How satisfied are

you with your LIMS? It's OK, gets the jobdone a5
48% of respondents were Very Satisfied 36

moderately satisfied with

their LIMS. 36% were very Not very satisfied 16%

satisfied with their LIMS.
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23 Does your company use a Managed
Services support model? No 53%

53% of respondents do not use Yes a7
Managed Services for support.

Future Purchase Plans

Of the companies surveyed, 78% are planning or considering upgrading or adding functionality to
their LIMS within the next year, with nearly half reporting they plan to purchase a LIMS in the future.

24 Do you have plans

to upgrade or add Yes, within 6 months 36%
functionality to your

Lims? Yes, within 6-12 months 23pa

78% of respondents plan No plans 2%

to or are considering

upgrading or adding Thinking about it e

functionality to their
existing LIMS.

25 Is your organization
considering purchasing
or replacing your No plansto purchase
current LIMS?

Plan to purchase in 1-6 months
48% of respondents
are considering the
purchase or

replacement of their
LIMS within the Starting the review process

Flan to purchase in 512 months

next year.

Plan to purchase in 124+ months

Don't know
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Historical Comparison of Astrix LIMS Market Research Data

The Astrix LIMS Market Research Report has uncovered a number of emerging trends through an analysis of

survey responses over the last three years. The comparison data indicates the impact of current digital
transformation initiatives and the need for additional informatics support resources.

Which LIMS applications are currently used in the
lab?

Labware
Lab\antage
*BlOVIA
Benchling
Thermao-5M
STARLIMS
PE

1

[=]

0.05 0.1 0.15 0.2 0.25

BIOVIA survey data

not available for 2019. 2020 m2019 m2018

What is the primary purpose of the LIMS?
(all that apply)

Sample Management
Reporting

asfac

Regulatory Compliance

[=]

0.2 04 0.6 0.8

m2020 m201% m201B

How satisfied are you with your LIMS?

It's 0K, gets thejobdone

Very satsfied

Mot satisfied

bl

=]

01 0.2 0.3 04 05

m 2020 w2019 m201B

10

0.3

0.6

How many different LIMS systems are deployed
across your enterprise?

e DL ‘

3-5 Different LIM 5

0 0.1 0.2 0.3 04 0.5 06

Survey data not

available for 2018. 2020 m2019

What was the most important factorin selecting
your current LIMS?

Best fit for system requirements ‘

Cloud-based

r
Price -
Ease of use/ Ezse of instaliation h

0O 01 02 03

m 2020 w2019 wm2018

What are the biggest challenges in using your
LIMS?
(all that apply)

Disconnected systems | - —
Technically outdared [
User adoption |
Training |

Easeof Use ...

0.1 0.2 0.3 04 05

[=]

m 2020 w2019 m201B
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How well have you addressed data integrity with Does your company have an internal IT
your LIMS implementation? department that supports laboratory systems?
- 00 -
Internal
Limited
0 0.1 0.2 0.3 0.4 0.5 0 0.1 02 0.3 0.4 05
m2020 m2019 m2018 H2020 m2019 m2018B
Did the implementation team conduct a workflow How are new users trained on the LIMS?
analysis to develop optimized future-state (all that apply)
laboratory workflows prior to selecting your
current LIMS? By el reurces . |y

By vendor —offsite F

By vendor—online [l
r
=

Yes

By vendor-onsite

Third party

(=]

02 04 06 0.8

[=]
=
[

02 0.3 04 0.5 0.6 07

w2020 w2019 m201B H2020 m2015 m2018

Did the implementation team conduct a workflow Demographics of Historical Comparison Data

analysis to develop optimized future-state
laboratory workflows prior to selecting your
current LIMS?

The demographics of the survey respondents have
remained consistent over the three year comparison
period.

m  The majority of the respondents represented in
the survey (average of 45%) were from the
Biotech/Pharma, Diagnostic and Food &
Beverage industries.

Yes

Mo

=]

ol oz 03 o4 65 es o7 = The average company size of 61% of the

m 2020 m2019 w2018 respondents was less than 1,000 employees.

m  Approximately 77% of the companies surveyed
had at least one active LIMS deployment.

[ Fifty or more users were regularly accessing the
LIMS in each of the companies.
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The 2020 LIMS Market Research Survey showed that 77% of the companies surveyed across a wide variety of
industries have LIMS deployments to manage their laboratory workflows and to reduce data silos and gain
operational efficiencies across their organization. The survey concludes that the elimination of manual
processes and consolidation of electronic data repositories through the use of LIMS within the laboratory
environment have shown significant improvements in productivity, promoted data integrity, optimized
sample management, and facilitated regulatory compliance initiatives.

The survey revealed the primary advantages gained from their LIMS deployment included:

61% benefited from the elimination of manual processes
57% achieved efficient sample management
50% gained efficiencies by having a single electronic data repository

46% reported increased productivity

Advances in LIMS technology coupled with other accelerated digital transformation initiatives uncovered
new trends in LIMS deployments during 2020. A comparison of 2019 and 2020 survey results indicated a 9%
increase in companies using as many as 3-5 different LIMS systems within their organization. 15% of the 2020
survey respondents indicated that having a cloud-based LIMS was the most important factor in selecting
their system as compared to 2% in 2019. Additionally, the survey uncovered a 12% increase in respondents
reporting their biggest LIMS challenge to be issues surrounding disconnected systems or lack of
communication or integration with key instruments and systems across the enterprise, with 36% of all
respondents reporting issues stemming from technically outdated equipment.

Changes in annual trends also included notable differences in how LIMS were deployed and supported:

25% increase in the usage of internal IT resources to fully support the LIMS
18% increase in the usage of external informatics consultants to perform LIMS installations

5% increase in training provided by 3rd party consultants

Due to an increase in resource requirements resulting from the accelerated pace of digital transformation, it
can be concluded that companies are significantly growing internal IT support networks for laboratory
informatics systems such as LIMS, while outsourcing deployment related efforts such as installation and
training to external informatics experts. The noted increase in multiple types of LIMS in conjunction with
technically outdated equipment and a 12% increase in disconnected systems reported are likely a
complication arising from efforts to move towards a cloud-based enterprise with digital connectivity as the
primary goal of digital transformation initiatives.
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While a well deployed LIMS provides numerous benefits within a successful digital transformation strategy,
our survey indicated some common challenges that must be addressed to realize the full value proposition
offered through the use of a LIMS to manage laboratory workflows.

The survey concluded the following primary areas of concern for the respondents:

16% indicated they are not very satisfied with their current LIMS or that it was
cumbersome to use

29% cited user adoption as one of their top 3 LIMS usage challenges
15% reported a net neutral, no improvement or a decrease in operational efficiency
11% reported that their LIMS only minimally promoted data integrity

20% reported that their LIMS have not been validated to the satisfaction of
regulatory agencies

As the market survey indicated a 22% increase in the usage of a LIMS for regulatory compliance management,
having 20% of all LIMS validations failing to meet the requirements to satisfy regulatory agencies is a
concerning statistic that requires further investigation.

As a final observation, 18% of the survey respondents did not conduct a business process analysis to optimize
their future-state workflow prior to selecting a LIMS for their organization. By not investing time and
resources for this very important phase of the LIMS selection process, companies run the risk of not properly
selecting the best LIMS for current and future business requirements. The development of a strategic
roadmap outlining best practice deployment criteria with further position your LIMS deployment for a
successful outcome. A business process analysis and development of a strategic informatics roadmap prior to
selection and implementation of a LIMS will ensure the maximum return on investment and serve to fully
align system functionality with the business goals and overall digital transformation strategy of the company.

Our goal for the Astrix LIMS Market Research Report is to provide industry driven insights and statistics to
guide you on your digital transformation journey and help to highlight some of the elements leading to a
successful LIMS deployment in addition to the potential pitfalls surrounding LIMS implementations.
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The majority of companies with scientific laboratories have an actively deployed LIMS
as part of their digital transformation strategy.

The industry is trending towards Web and Cloud-based LIMS deployments for
scalability, flexibility and security considerations.

A workflow analysis should be conducted by the implementation team to develop
optimized future-state laboratory workflows prior to selecting a LIMS.

Best fit for system requirements is the most important factor for selecting a LIMS.

There is a significant opportunity to improve upon the LIMS selection process,
validation, and optimizing existing system performance.

The primary benefits derived from a LIMS deployment are the elimination of manual
processes, a single electronic data repository and standardized workflows.

Whether you are just starting out on your LIMS selection journey or have a currently deployed LIMS system,
understanding these key factors will assist you in maximizing the business value, ROl and best possible
outcome of your LIMS deployment.

Astrix has been an industry leader for over 25 years in helping scientific organizations implement and
integrate new informatics systems in the laboratory. Our experienced team of expert informatics
consultants bring together technical, strategic, regulatory and content knowledge to provide the most
effective solutions to problems faced by scientific organizations. Our domain experts have helped
hundreds of companies globally effectively navigate their digital transformation journey.

For more information about Astrix’s service offerings or to explore how to optimize your laboratory
informatics strategy, visit us at www.astrixinc.com.
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