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Introduction
This paper introduces the Axnosis LIMS to
LEDGER solution for Microsoft Dynamics
365 Finance and Operations. It describes
a Laboratory Information Management
System (LIMS) as typically implemented
in manufacturing and mining companies.
We then demonstrate how LIMS data can
be used to improve tracking of materials
through the ERP system.
Some examples where a laboratory
system is used:
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•

In an organization where worker
health is important, medical samples
are received and tracked and used in
tests to ensure worker health.

•

In a metals refining operation LIMS
is used for tracking assay test results
and to produce accurate metals
accounting.
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•

In a manufacturing company LIMS
is used for managing product
quality. Techniques might include
statistical process control.

•

Operations involving dangerous
chemicals will use LIMS data to
monitor the environment to avoid
any harm from long term exposure.

A LIMS system manages the process
of scheduling, ordering and taking
samples, analysing the properties using
specific tests and certifying the results.
Within the materials management
function of an ERP, this LIMS data
is used across multiple business
processes such as financial accounting,
invoicing, quality control etc.

"The goal of a LIMS TO
LEDGER integration is to
bridge the gap between
business information
in Dynamics 365 and
operational information
about the quantity and
quality of materials, as well
as support data relating
to worker health or even
sample tracking for
maintenance purposes".
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THE BIG DISCONNECT

LIMS

LEDGER

Manages data relating to process

Manages data relating to business

conditions, quality or composition

processes, particularly financial

of materials. Analysis data does not

information from transactions.

have any financial context.

Ledgers typically don't store
information about the quality of
materials.

There are several scenarios for using a
LIMS system in a factory.

A typical chemicals laboratory

What is a LIMS?
A laboratory information management system (LIMS) is a software application that
supports the operation of a modern laboratory. In the industrial setting, the plant
laboratory is responsible for the analysis of samples from the production process to
measure how well it is operating and to help control the process. For example:
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•

Worker medical samples are tested and used to ensure worker health and wellness.

•

Samples of raw materials are analysed to verify that these materials are within
specification before being introduced into the process.

•

Finished goods are analysed by the operating personnel to continuously make
adjustments to the process to ensure the product remains within specification.

•

Assays of precious metals are analysed to calculate the value of the metals and to
track losses.
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Software applications for managing the
laboratory are focused on laboratory
operations and not the business (ERP)
side. Many off-the-shelf LIMS systems
include interfaces to proprietary analyser
equipment for real-time, automated
transfer of data into a central database
from where it can be further processed.
A central LIMS database will store the
results of sample analysis. This database
typically stores the analytical technique
used, the operating parameters, any
calculations done, and the results.
In most industries, this information is
a vital part of the organisation's quality
management process.

Typical features of an integrated LIMS include:
•

Workflow management

•

Control and chain of custody of analytical
information, particularly in highly regulated
environments.

•

Data exchange with analysers and other
automated instruments.

•

Management of stock levels of
consumables and reagents.

•

Visualisation and analysis of trends.

•

Compliance management.

•

Customer case management.

•

Customer invoicing and accounts
receivable integration.

75%

7

Managing Information in the Laboratory
As mentioned above, the laboratory fulfils
a vital role in process control and quality
management. The results of sampling
and analysis is essential information
that can have a direct bearing on the
performance of the business.

Many LIMS systems store sample data
into a centralised database from which
other Departments can further process
the information. There is no integrated
workflow between Departments that
operate in silos.

In practice, the LIMS data is often part of
a standalone system, and further manual
processing is required to capture and
summarise the information for statistical
quality reports, quality certificates and so
on. This can lead to duplication of master
data elements.

Any step to process data manually
leads to a “break in the quality chain”
and can introduce errors. In the worstcase, business critical analytical data is
processed outside the system manually
using a spreadsheet.
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The problem with spreadsheets

The Axnosis LIMS to LEDGER solution provides the necessary
integration inside Microsoft Dynamics 365 so that the
information in the ERP system is complete, accurate,
consistent and up to date with the results of sample analysis
at all times.

Spreadsheets, although common, are not
the best solution. File versioning is not
always enforced. Permissions are often
incorrectly set. A spreadsheet file can be
easily deleted. Formula errors can be hard
to detect and trace. The consequences of
spreadsheet errors could lead to financial
loss, inefficiencies in the process or even
present a safety/health risk.

Lack of integration
Considering the importance of realtime production related analytical data,
it is surprising that there is no widely
adopted standard for the integration
between a typical LIMS system and ERP.
Without accurate material composition
in the ERP system, it is not possible to
do precise production accounting, nor
is it possible to calculate the value of the
work in progress. It is also not possible to
automatically invoice the right amount to
the customer without the correct assay
results from the lab.
Integrating the LIMS data to the
ERP system can be complex, which
is why companies often revert to
manual processes, spot solutions and
spreadsheets.

A typical sample workflow. The incoming
sample is registered in the system and
assigned specific tests. These tests can
be automated from instrument runs, or
manually captured. The results are validated
through statistical quality charts, before
review and approval.
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METALS ACCOUNTING EXAMPLE
Limitations of typical
ERP in mining
Exploration and mining are capital
intensive and it is vital to ensure that
resources are optimally allocated.
Accurate, up to date information on the
process is essential for proper control
and business decision making. These
decisions cannot be made without
considering information from both the
ERP system and the relevant operational
data from the LIMS. An integrated
approach is essential, but most ERP
systems do not cater for this.
One problem with traditional ERP is that
it is based on MRP (materials resource
planning) which came from the world
of discrete manufacturing. MRP was
designed to manage the assembly of
products from individual components.
In continuous processes such as metals
refining, workarounds are necessary
to ensure that the ERP data correctly
represents the actual flow of materials.
This requires tracking of materials
through the process in terms of the
volume, mass, quality and financial
dimensions. A typical ERP ledger only
supports the financial dimension.
To overcome this challenge, many
companies are forced to develop a
model outside the ERP system using
spreadsheets.

When working capital
is your most valuable
item on the balance
sheet
In mining and precious metals, the
inherent value of the “work in progress”
materials are of significant value to the
business. Working capital can easily
exceed the fixed capital investment of the
entire refinery.

LIMS IN
Mining
and Metals
Processing

The value of the work in progress is in
the materials of varying compositions
throughout the plant.
To get an accurate picture of the value of
these materials it is necessary to measure
the quantity (mass flow rate or stock
level) and the composition (assay) of the
materials.
This implies that the data from the
LIMS system needs to be matched to
the materials within the ERP itself, both
in quantity terms (tons or kg) and in
financial terms (Rands or Dollars etc.).

Integration

Traditional LIMS

Mining companies are dissatisfied with the lack
of an off-the-shelf integrated system for their
industry. Commercial mining ERP systems
are incomplete in that very few systems are
connected to real-time operations.

Traditional LIMS is not
integrated into ERP. The
sample data is usually stored
in a separate database from
which reports are extracted
and matched to ERP data.
Reporting is often a manual
system and lacks the control
and integrity needed to
accurately account for precious
metals.

This lack of specialised vertical industry
functionality in generic ERP systems means that
companies need to manage multiple interfaces
to external manufacturing applications.
Very few vendors offer a standard package where
all the integration has been done, and where the
same ERP user interface is used to manage realtime operational data.
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Example use-cases

PLANT OPERATIONS

Other
applications
PRODUCTION
MONITORING

LIMS TO LEDGER is not only for manufacturing,
medicals or metals accounting. It can be used in
multiple scenarios where analytical data is necessary
to control quality, track operating conditions, track
materials or to meet compliance requirements.
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The accurate monitoring
of production processes
requires combining realtime plant information
from the PLC, DCS or
SCADA systems with
analytical data from the
laboratory (or online
analysers) to calculate
material flows through
the process.

INDUSTRIAL
HYGIENE
Industrial hygiene is concerned with worker's health
and safety. It involves workplace monitoring and
analysis to determine exposure to harmful chemicals
in the workplace.
Where harmful chemicals may be present or
extreme conditions expected, the environmental
conditions are sampled and analysed regularly. This
information is then correlated with the presence of
individual employees in specific areas of the mine or
factory.
The environmental monitoring can be managed
using LIMS TO LEDGER within Dynamics 365.
The measurement, control and reporting of
exposure levels are governed by health protocols
and regulations, and to avoid any possibility of error
that could harm people it is vital to keep records in a
formal system. This level of records keeping and tight
control is not feasible using spreadsheets.
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Integration with ERP

LIMS Integration with

Business Processes

LIMS TO LEDGER works together with
standard ERP business processes to further
enhance visibility and to improve control and
decision making.

Production and service scheduling

Human resource management

Recipes from planned and scheduled
production runs can be controlled by
monitoring real-time analysis against
critical control settings.

Specific training competencies are used
to ensure that only qualified people
operate analytical equipment, sign off
analysis results and other key controls
required to manage critical analysis data.

Production and service execution

Manage exposure levels in hazardous
plants and mines.

Measure continuous plant performance
by analysing the composition of process
streams. Manual, scheduled and
automated samples are catered for.

Inventory management
Record the value of inventory using actual
sample results from the contents of tanks
and other intermediate storage.

Procurement management

Suppliers

Mining

Refining/
Production

Logistics

Customers

The Axnosis LIMS to Ledger solution uses the same
Dynamics 365 interface users are familiar with - this
reduces training and improves system acceptance.
In addition lab results are available in real time for
other Dynamics 365 modules; Asset management,
Production, Health and safety to name a few.

Riaan van der Berg
CEO, Axnosis
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Manage supplier performance by
analysing raw materials delivered to
production.

In mining, a LIMS to Ledger
solution works with unique
mining requirements,
including:
Geological Modelling
Sample data from exploration such
as cores from drilling can be recorded
and managed within Dynamics 365,
allowing detailed mapping of the
mapped resource. The system controls
in Dynamics 365 satisfy the requirements
of full audit control on the resource
estimates.

Cost controlling

PLC and control systems

Calculate and track the value of chemicals
or metals in the process in order to control
costs and optimise the process.

Data from online analysers connected to
the PLC or other control systems can be
recorded inside Dynamics 365.

Asset maintenance

Weighbridge systems

Lubrication samples and results for key
properties can drive maintenance and
ensure asset longevity.

Weighbridge operations requiring a
certificate of analysis can be managed
within Dynamics 365.
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Typical LIMS Integration

A typical LIMS to LEDGER integration is an integral part of the
mine and plant operations as illustrated above.
The dashboard on the opposite page illustrates how the
Axnosis LIMS to Ledger solution is accessed via a workspace
within Dyamics 365 Finance and Operations.
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Example dashboard inside Dynamics 365

"INTEGRATED LIMS TO
LEDGER IS NOT TRIVIAL - A
DEEP UNDERSTANDING OF
OPERATIONAL ASPECTS AS
WELL AS THE BEHAVIOUR
OF THE BUSINESS
PROCESSES WITHIN ERP IS
ESSENTIAL".
17

LIMS and Quality Management

About
Quality
Management
Quality Management Systems
One application of a LIMS system is an integral
part of a QMS (quality management system).
A QMS is a documented system that sets out
how the quality objectives of a business are
achieved. The system will set out the policy,
processes, procedures and responsibilities. A
quality management system may follow an
industry standard, like ISO or be unique to a
business or plant depending on the situation.
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A QMS can also operate at
many levels. For example,
it can pertain to an entire
business, a section of the
company, an operating
plant, or a laboratory.

Write
Write
Your
Review,
In
the Your
laboratory, a QMS
can
play an important
Descriptions
Descriptions
approve and
role
to ensure that the
activities meet regulatory
Right Here
Right
Here industriesyou’re
done!
requirements.
In highly
regulated
such as
pharmaceuticals this is very important.

A QMS in the plant operational
areas will detect and control nonconformances in procedures and
activities, assign the appropriate
corrective actions and track the
status of these actions through to
completion.

Some applications of a QMS:

The LIMS system forms a very
important part of the QMS in a
manufacturing or mining operation
by detecting non-conformances
in materials quality or process
conditions.

•

The correct calibration of
analytical equipment.

•

Ensure that personnel are
competent and trained in
performing the procedures.

•

Formal record keeping.

•

Continuous improvement process.

•

Management of laboratory stock
levels including reagents and
selected chemicals used.
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Conclusion
The LIMS system is a vital part of the
information systems on a plant. Data
relating to samples must be placed in the
right business context for proper decision
making.

Off-the-shelf LIMS systems are not
designed to be integrated into ERP. The
result is often a manual workaround using
a spreadsheet. Without good integration
an error in an assay or analysis result can
have significant business consequences.

The Axnosis LIMS TO LEDGER integration
is specially designed for Microsoft
Dynamics 365 Finance and Operations.
This solution works within the Dynamics
365 system itself, using the same user
interface and database. This simplifies
integration substantially and ensures
that users work with a single standard
interface, reducing training and the
chance of errors.

When Laboratory information is available
within the business system itself,
enhanced decision making is possible in
real-time. In addition, quality, governance
and compliance are enhanced at the
same time.
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Microsoft Dynamics 365
Unify your data. Get predictive insights. Achieve amazing results.

SUPPLY CHAIN

SALES

PRODUCT LIFECYCLE

About Microsoft Dynamics 365
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HUMAN
RESOURCES

FINANCE

PROJECTS

MARKETING

CUSTOMER
INSIGHTS

FIELD SERVICE
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Microsoft Dynamics 365 is the next
generation ERP application, trusted by
global business big and small. Microsoft
Dynamics 365 is a comprehensive
enterprise resource planning (ERP)
solution for midsize and larger
companies that empowers people to
work effectively, manage change, and
compete globally. It makes it easy to
operate across locations and countries
by standardising processes, providing
visibility across the organisation, and
helping to simplify compliance.
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Related Solutions by Axnosis
THE LIMS TO LEDGER SOLUTION BY AXNOSIS COMPLEMENTS A RANGE
OF OTHER AXNOSIS SOLUTIONS FOR DYNAMICS 365 FINANCE AND
OPERATIONS.
THESE INCLUDE:

Specialised business
applications inside
Microsoft Dynamics 365

GRC 365

OHS 365

TMS 365

The GRC 365 solution
developed by Axnosis
supports the core
governance, risk and
compliance processes in
an organization as part of
Dynamics 365 Finance and
Operations.

The OHS 365 solution
developed by Axnosis
provides organisations,
plants and factories with
the tools necessary to
effectively simplify the
challenges of managing
occupational health and
safety and to comply with
legislation.

The TMS 365 solution
developed by Axnosis
enables an organisation
to effectively administer
and optimise its financial
assets and holdings.

Our Value Proposition

The aim is to improve the
organizations liquidity,
help make sound financial
investment decisions for
the future, limit excess
cash and reduce financial
risks through hedging
strategies.

TMS 365 – for managing treasury.

Protection of assets, loss
reduction, improved safety,
improved visibility of
business performance and
improved compliance are
the key benefits of GRC.

As a developer of applications inside the
Dynamics 365 system we uniquely offer
specialised business solutions that address
specific requirements for companies using
Microsoft Dynamics 365 Finance and Operations:

GRC 365 – for managing governance, risk &
compliance.
OHS/HSE 365 – for managing occupational
health and safety.
HRM 365 – for managing human resources.
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Axnosis, as a winner of the
prestigious Presidents Club
award works closely at all times
with Microsoft to ensure that
our customers are always
taking advantage of the current
technologies. All of our consultants
and trainers are experienced
and certified on the Dynamics
365 solutions. Using our proven
methodology and with offices in
the UK and South Africa, we have
successfully implemented Microsoft
Dynamics 365 based solutions
across several countries.
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Axnosis Solutions
Enhanced business applications inside Microsoft Dynamics 365

GOVERNANCE

RISK

COMPLIANCE

About Axnosis
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HEALTH
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TREASURY
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Axnosis provides vertical solutions and
consulting services to manufacturing,
public enterprises and asset-intensive
organisations; whether they be
corporates, public concerns or mediumsized businesses. This is achieved using
world-class software applications from
Microsoft, developing deep industryspecific software that incorporates
decades of business consulting, project
management and systems integration
skills. Axnosis consultants have industry
knowledge, technology experience and
methodologies to deliver these solutions
successfully.
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FOR MORE INFORMATION ON AXNOSIS SOLUTIONS BE SURE TO
VISIT WWW.AXNOSIS.COM

The Officer’s Mess, Royston Road
Duxford, Cambridgeshire
CB22 4QH
United Kingdom
P. +44 1223 919704 E. info@axnosis.com
www.axnosis.com
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