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change management

Managing change
in the laboratory
to deliver more value
Technical innovation is inescapable and, Peter Boogaard argues, will force us
to re-think our laboratory processes to increase their value to the enterprise

I

n our scientific software community,
there is a fundamental mismatch
between what we can achieve from a
technology perspective (nice to have) and what
we should do from an overall business
perspective (must have). During the past decade,
major new technologies and software capabilities
have been introduced in both consumer and
professional markets. Some of these may
increase efficiency and quality, or may result in a
decrease in operational costs.
In many cases however, these new
developments are a prompt to rethink, urgently
and fundamentally, whether and how we should
apply them in our day-to-day operations.
Many research, manufacturing, and regulatory
procedures have been unchanged for years and
need to be revisited urgently. Integrating legacy,

silo-based departments is becoming a priority on
the agenda in many boardrooms.
But simplification is easier said than done.
Underlying processes are becoming more
complex every day.
Where to start? How to prioritise? Which key
performance indicators to define? What lessons
can be learned from other industries? Do we
know the risks involved when embarking on
change management?
There seems almost to be an issue of fatigue
with respect to corporate change. In our
personal lives, we experience a significantly
lower barrier to adopting new technologies
and processes. We easily accept new ways
of working, for example when we transfer
personal monies through our electronic banking
application. We are not afraid of using the cloud

Potential benefits of new technologies
Business

IT

End user

Ability to consolidate best
practices and re-engineer
legacy processes

Enable consistent data archive
processes

Enable self-documenting
processes

Enable cross departmental
integration

Enable consistent corporate
security and data access

Reduce transcription errors
to zero

Increase integrity and
traceability throughout entire
lifecycle

Apply data standards to
integrate cross-departmental
systems

Support live data to support
collaborative workspaces

Easy access to dashboard
and scorecards

Expand value of unstructured
data into structured
components

Automatically tag metadata at
the source

Enable more accurate KPIs

Re-use prior knowledge more
easily

Apply new financial models
across enterprise (Capex vs
Opex)

Reduction of complexity to
support single point of truth
access across platforms

Enforce consistent workflows
across scientific systems

Enable more insights to
manage risks across external
partners

Support new mobility
platforms

Ability to automate witnessing

Significantly improve searching
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when we check in for our next flight. We submit
millions of messages on social media and chat
services, without any great anxiety.
Yet we are geniuses at finding excuses not to
use the same technologies and processes when
we perform our daily work in corporate life.
Even when the gains from these new ways of
working might be significant, the tendency is to
pass them by on the other side. In this article,
I want to challenge the reader on how we can
identify areas where these new technologies and
processes can improve our operations from both
the scientific and the economic perspective.

We always have done it this way…
The discussion about paper versus paperless
is almost as old as commercial computers. In
1975, just after the introduction of the first
personal computer Scelbi (SCientific, ELectronic
and BIological), Business Week was predicting
that computer records would soon completely
replace paper.

We are geniuses at finding excuses
not to use the same technologies
and processes when we perform our
daily work in corporate life
In point of fact, it took more than 25 years
before paperless operations have become
accepted and adopted successfully. Yet fewer
than 10 years have elapsed since consumer GPS
technology was introduced, while Google Earth
was introduced just five years ago. Why are there
significant differences in the adoption curves for
these new technologies? And more importantly,
what can we learn and apply from our personal
to our professional life?
Let’s take a step back and answer some of the
basics first – to understand what we want to
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The laboratory delivers scientific evidence for many departments

achieve with our scientific processes. Some of
our scientific processes have become a matter of
habit and have become deeply embedded in our
daily routines.
Adopting a client-focused (requester) mind-set
may help us. For example, a patent lawyer is not
interested in all the scientific details of how you
created new discoveries. He needs a simple proof
of evidence, and a confirmation that standard
operating procedures were followed. Internally,
a detailed document should be available, in case
there is a need for additional evidence. When
a marketer is exploring competitor’s products,
he is unlikely to be interested in the absolute
amount of a certain chemical concentration, or
a physical attribute. He needs to understand
it only relative to his products. In my market
observation, I have observed that the language
we speak is not always in line with the
expectations of our lab requesters.

Right, first time
As with any language, effective communication
relies upon context. Metadata that enables one
to understand whether one is comparing apples
with apples, or apples with oranges, is critically
important.
Across all sectors, within every R&D
process, data is generated in ways that carry
vital contextual information for all consumers
of that data. This context could be as simple
as temperature variation, or as complex as a
genome, but capturing instrument, sample
preparation methods, analysis parameters, or
observational data is essential to R&D. Even a
‘simple’ measurement is not meaningful unless
the experimental and analytical conditions are
specified, and any subjective observations and

conclusions are associated with the data.
Overall there are three basic principles to
optimising the integration of data:
1. Capture the data at the point of origin to
eliminate human error and to reduce system
complexity;
2. Simplify and implement self-documenting
processes to eliminate transcription errors
and avoid unnecessary retyping of data. In
a recent survey, 32 per cent voted that data
integration in a paperless laboratory will
eliminate manual entries and data transfer;
and
3. Ensure that metadata is captured in a
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structured way. Raw data represents a set
of unstructured data points. A data file
without context or meta-data information is
meaningless.
Adopting automated, self-documenting, data
capturing processes at source increases the value
of scientific data. To re-use experimental data
in other processes requires accurate meta- and
context data. Systematic tagging of metadata to
objects will significantly facilitate more effective
searching.
This is happening already in the consumer
electronics industry. For example, when
capturing a photograph or film, a smartphone
will by default systematically add metadata
to the object. Examples include GPS location,
weather conditions – sometimes even the user’s
personal condition such as heartbeat, etc.
The scientific community should expect to
see the introduction of similar developments.
Modern balances may automatically include
temperature and humidity while recording
and transmitting the weight. Balance and
titration manufacturers are adding value to
their instruments by implementing approved
and pre-validated methods in their firmware.
Chromatography data handling systems (CDS)
can add instrument parameters to raw data files,
such as temperature of the oven, pressure of the
mobile phase, and frequency of data collection.
Modern systems also report run-time deviations
of instrument settings.
It may sound a small step, but all this will
significantly reduce variability and validation ➤

Laboratory change process categories
Mind-set
and change
management

l	New

scientific data consumers may have different metadata tagging needs

l

Capture data at the source. Self-documenting processes

l

Align cross-boundary processes. (What’s-in-it-for-me syndrome)

l	Paper

will be used as an intermediate medium. Archiving and searching
experiments will be paperless

Internal and
external process
integration

l	Integration

Consolidation
of systems

l	Impact

l

of CROs’ and CMOs’ processes to leverage collaboration efforts

Electronic regulatory processes requires rethink

l	Redefine

retention time policies. Investigate purpose (e.g. regulatory
storage vs re-use)
of simplifying and consolidating legacy systems requires crossdepartmental rethink. The role of IT to focus on security, data standards
(controlled vocabularies), and system availability

l	Reduction

in overlap of applications will reduce operational costs and
validation effort

Adoption of new
technologies and
processes

l

Adopt lifecycle management

l

Think in terms of ‘capabilities needed’ instead of ‘products to buy’

l

New architecture for data storage

l

Effectiveness of tablets and mobile devices

l

Change of financial planning. Opex vs Capex

l

Impact of SaaS vs traditional model

l	Legal

landscape impact of accessing Big Data in scientific communities
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Forces of change
➤ efforts in the laboratory and manufacturing

operations. Scientists should be expecting ‘more
for less’ – resulting in fewer points of failure
during operation, less customisation of software,
and automated, consistent documentation to
reduce validation efforts.

Traceability increases data integrity
A non-invasive, end-to-end strategy creates full
lifecycle traceability from R&D to manufacturing
operations. Agile processes will increase product
releases more rapidly, decrease engineering
change cycle times, and increase asset and
resource utilisation significantly.
Automating correlation of real-time
manufacturing data to process and product
specifications decreases cycle times. Process
analytical techniques (PAT) technology is
expected to grow significantly in the next
decade. Over time, in-line, @line and on-line

change management

analysis will substitute for off-line (batch
oriented) manufacturing processes. International
regulatory authorities such as ICH, FDA
and ISPE are evaluating these new processes
intensively and developing new best practice
workflows.
These processes will change how QA/QC
laboratories operate over the next decade. The
QC functions are expected to decrease while
the laboratory will change into a knowledge
centre to support the new business processes.
ERP and PLM applications will integrate the QC
laboratory more cost effectively into the value
chain. Electronic Lab Notebooks (ELN) and
Lab Execution Systems (LES) will play a crucial
role in increasing end user adoption to support
knowledge management.

Managing the change
The process of change management starts at the
source. New technologies will have a significant
impact how operating budgets will be defined
in the next decade. The days when software was
purchased as a capital investment (Capex) are
changing to a new model based upon a ‘pay-asyou-go’ philosophy (Opex).
In the traditional enterprise business software
market, customer relations management (CRM)
applications such as SalesForce.com started this
business model. Popular applications, such as
Photoshop and Office 365, are following rapidly.
It can be expected that scientific software will
follow this model in the years to come.

Software celebrates its
60th anniversary in 2015 –
Happy Birthday!
It is 60 years since the first software
company was founded. In the early days
of the computer industry, software was
written only by the hardware vendors
and the IT departments that had those
devices in their care. The Computer Usage
Company (CUC), which was founded in
1955, is generally considered to be the
first company to develop and sell software
independently. It was a scientific software
company, for its first project was to
develop a program to simulate the flow
of oil. Although it ended badly for the
CUC, which went bankrupt in 1986, the
software industry has expanded beyond
anyone’s imagining. More than 10 million
software engineers are now employed
worldwide. By the year 2020, there are
expected to be more than 1.4 million
job openings related to computers. The
business software market is now a $300
billion industry that serves tens of millions
of companies across the globe1.

Software suppliers are themselves under
pressure to maintain their maintenance, support
and license revenues. Community collaboration
and social networking is changing the value
of traditional vendor helpdesks. Have you
ever tried typing a question you would like to
ask your helpdesk into Google? What was the
response time? Initiatives such as the Allotrope
Foundation will address the need to create
sustainable interchangeable data standards,
allowing users to be less dependent on
proprietary scientific data formats2. l

Laboratory data management abbreviation shortlist
CAPA/PACA – Preventive
Actions and Corrective Actions

Process to eliminate causes of non-conformities: CAPA is a
concept within good manufacturing practice (GMP). PACA puts
the preventive mind-set first

CDS – Chromatography
Data System

Collects and analyses chromatographic results delivered by
chromatography systems.

CRM – Customer Relationship
Management

Manages communications and information with customers

ELN – Electronic Lab Notebook

Software designed to replace paper laboratory notebooks

ERP – Enterprise
Resource Planning

Integrates internal and external management information
across an entire organisation, embracing finance,
manufacturing, sales and service, customer relationship
management

LES – Lab Execution System

Software to assist work in step enforcement for laboratory test
method execution

LIMS – Laboratory information
management system

LIMS software is used to automate a wide variety of analytical
laboratory tasks from sample management, instrument
calibration, quality assurance, quality control, data entry and
workflow processes

MES – Manufacturing
Execution Systems

Manages manufacturing operations in factories. Integrating
quality test requests, sample lots, statistical process data,
quality test results, product certificates and testing progress

PLM – Product Lifecycle
Management
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The process of managing the entire lifecycle of a product from
inception, through engineering design and manufacture, to
service and disposal of manufactured products
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Peter Boogaard is an independent laboratory
informatics consultant and founder of Industrial
Lab Automation, which provides services
to address harmonisation, integration, and
consolidation of business processes in
development and manufacturing. Industrial Lab
Automation organises the Paperless Lab Academy,
for which Scientific Computing World is media
sponsor. Taking place in Barcelona, the 2015 event
focuses on how to Manage the change process in
R&D and QA/QC laboratories in pharmaceutical,
biotechnology, consumer goods, and chemical
industries. The interactive congress offers
actionable insights on how to adopt a new mind-set
in daily work. The academy includes 16 handson workshops, many practical presentations, a
networking reception, conference dinner, and
live demonstrations from more than 20 leading
vendors. www.paperlesslabacademy.com
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