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Dear Customer,

Welcome to the new Reagecon Physical and Chemical Standards Compendium. Since the
publication of our Physical and Chemical Standards and Reagents catalogue, substantial changes
have occurred in the field of analytical chemistry. Stringent regulatory demands combined
with major economic implications and increased competitiveness, places necessity for validation
on every analytical test performed, either in the laboratory or in the field. Not only must the
correct result be obtained, but proof must also be provided of its fitness for purpose, validity
and accuracy. Such proof must then be accessible, retrievable and presented in an easily
understood format. Reagecon continue to respond to these challenges by presenting to its
customers, an ever increasing range of highly specified, stable, traceable and certified standards.

The use of standards such as calibrators or control materials can greatly increase the possibility
for the analyst to obtain the correct result and can provide definitive proof of the correctness
of such a result from a technical perspective. Such materials can also be used for method
validation, instrument qualification, verification and analyst qualification.

Since the beginning of 2011, we have developed a major pipeline of new products and we now have a broader and more comprehensive
range of physical and chemical standards than any other producer worldwide. We are privileged to be able to present these new
ranges to you here, (in excess of 8,000 product numbers)

We hope you find this new compendium beneficial; that the products on offer match your technical specifications; represent value
for money and that they will greatly enhance your ability to achieve valid and correct analytical results now and in the future.

Other rapidly occurring changes in the laboratory market place include stringent regulations pertaining to the shipment of hazardous
goods, the development of e-commerce and the ever increasing requirement for Scientific Knowledge.

HAZARDOUS GOODS

Products which are known to be hazardous are labelled by Reagecon in accordance with The Globally Harmonised System of
Classification and Labelling of Chemicals (GHS). The GHS is a system for standardising and harmonising the classification and
labelling of chemicals.

RESEARCH AND DEVELOPMENT

From a strategic perspective, Research and Development continues to be a key business driver within Reagecon, with approximately
10% of our workforce engaged in this activity. Several industry or technology specific projects with various risk profiles are currently
in the development pipeline. The progress of all of these projects as they reach maturity can be viewed at www.reagecon.com

TECHNICAL AND SCIENTIFIC LITERATURE

As a producer of high quality physical and chemical standards, Reagecon employ a large number of scientists in areas of: new product
development, quality, manufacturing and technical services. Our Scientists produce a large output of original technical and scientific
literature and are responsible for several publications every year relating to various aspects of analytical chemistry. A selection of
these papers can be viewed and downloaded at our website: www.reagecon.com . Several of the chapters in this compendium also
contain detailed original technical notes.



ACCREDITATION

Reagecon holds a unique position amongst producers of Standards and Reference Materials. We have achieved ISO/IEC 17025 (INAB
Ref:265C) accreditation for all of the following fundamental metrological techniques:

» Calibration of laboratory balances
 Calibration of temperature controlled enclosures covering the scope of -196°C to +1200°C
 Calibration of single channel pipettes

These fundamental techniques alone or in combination continue to form the foundation cornerstone of metrology. They have a
direct bearing on the measurement uncertainty of almost all Standards and Reference Materials.

E-COMMERCE

All of Reagecon’s products can be purchased online from our web based laboratory shopping facility at www.reagecon.com

BUSINESS DEVELOPMENT

Over 30% of our workforce are engaged in Sales, Marketing and Business Development activities. At the time of writing we have
specific departments dedicated to the following geographic regions: Ireland, UK, Western Europe, Eastern Europe, Middle East, Asia
Pacific (including China), North and South America. This includes Reagecon office in China and distributors operating in over 150
countries globally. The introductory text, cover notes and technical information contained within this compendium is available on
our website in most of the major world languages.

LABORATORY LOGISTICS GROUP

Reagecon is proud to be a partner company and shareholder in a large German based purchasing company called LLG (Laboratory
Logistics Group).

At the time of writing LLG has up to 30 partner companies spread throughout
Europe, Australia, Asia and the Middle East. This partnership affords Reagecon
access to over 60,000 products which are contained in a large catalogue (see
picture). It also confers the following additional benefits:

 Substantial stocks of laboratory consumables

« An excellent output of special promotions

« Outstanding networking opportunities with growth orientated partner
companies, facilitating exchange of knowledge, trends and technical
development.

 Transnational and cross cultural knowledge transfer, support,
encouragement and insight into strategic thinking.

John J Barron
Managing Director
May 2016



Who are Reagecon?

Reagecon is based in Shannon, Ireland and has a sales office in Shanghai, China. The company operates from a 6000 sg. meter
facility that includes a large suite of Manufacturing, Quality Control and Research and Development laboratories. We employ
approximately 90 people, which includes 50 graduate or post-graduate chemists.

Traditionally, Reagecon’s manufactured products were on the lower end of the value chain and fitted into the classification of
working/secondary standards. The development and production of such standards was consistent with our main technical
competencies (method validation/accreditations ).

Since 2011, we have escalated dramatically the range of working and secondary standards developed and we have moved up the
value chain to include primary standards and Certified Reference Materials , because of our recently developed ability to perform
raw material characterisation. We are now the largest producer in the world of Physical and Chemical Standards and Certified
Reference Materials.

Applications of Physical & Chemical Standards

Physical and Chemical Standards are products that may be used for 6 main applications:

1. Calibrate scientific instrumentation in preparation for testing

2. Control the entire process during testing

3. Perform instrument qualification (1Q,0Q,PQ,MQ) prior to testing
4. Assist in method validation

5. Proficiency Testing

6. Analyst Qualifications Sets

The uses of Chemical and Physical Standards for Calibration, Control, Qualification, Validation and Proficiency are well documented
in several publications produced by Reagecon. The uses of Physical and Chemical Standards as Qualification Sets is an exciting and
brand new innovation from Reagecon launched recently. The principle, application, features and benefits of the technique are
covered later in this compendium.



Laboratories today are facing new pressures, with increased regulatory demands requiring validity on every analytical test performed.
Not only must the correct result be obtained, but proof must also be provided of its fitness for purpose, comparability and accuracy.

Irrespective of whether your laboratory is involved in analytical chemistry, life sciences, biotechnology, the clinical or pharmaceutical
industries, several factors play a role in these laboratory demands and the correct performance of your instruments and equipment
is crucial.

Reagecon Technical Services has over 25 years experience of providing complete support solutions to laboratories. As a technical
centre of excellence, we were the first company in Ireland to gain INAB (ISO/IEC 17025) Accreditation for Volume Calibration and
were the first to offer INAB Accreditation across Volume, Weighing and Temperature. Services can be provided both on your site
and in our dedicated metrology laboratory in Shannon (INAB Ref:265C).

Reagecon’s Technical Services Department can help you to determine all of your calibration, maintenance and service requirements.
We can design a full programme to meet these requirements and manage the entire schedule for you, providing the following
benefits to you:

» Managing fewer suppliers - using one company to manage calibration and service needs for all your equipment

 Easier scheduling - with the need to only contact one company for all your equipment needs

* Reduce downtime of equipment - on-site engineers can perform all services and work around your schedule in your
laboratory

- Obtain the most competitive prices - reduce indirect costs by less administration of purchase orders and invoices

Customer case studies have shown that a saving of 55% in support overheads can be made by using one supplier for all of your
calibration, technical service, and support requirements.

VOLUME CALIBRATION SERVICES: Reagecon were the first Irish company to gain ISO/IEC 17025 (INAB Ref. 265C) accreditation
for calibration of pipettes and can calibrate single channel pipettesin our dedicated calibration laboratory or on our clients’ premises.

WEIGHING CALIBRATION SERVICES: Reagecon offers INAB accreditation for Weighing Calibration, with all makes and models of
balances catered for (Ref. 265C). This service is provided on-site to laboratories anywhere. We can provide re-certification of your
check weights for daily use.

TEMPERATURE CALIBRATION SERVICES: Reagecon offers an INAB Accredited calibration service for the full range of temperature
controlled enclosures and is the only company in Ireland to cover the scope of -196°C to +1200°C (INAB Ref:265C).

ELECTROCHEMISTRY INSTRUMENT CALIBRATION SERVICE: Reagecon offers the complete Electrochemistry Calibration Service.
All makes and models of pH, Conductivity and DO meters are calibrated using standards tested and certified to an ISO/IEC 17025
Test Method (INAB Ref:264T).

GENERAL EQUIPMENT CALIBRATION SERVICE: In addition to its INAB Accredited Calibration Services, Reagecon offers a
comprehensive range of traceable services across the entire range of laboratory equipment.

For further information please contact sales@reagecon.ie



Accreditations at Reagecon

 Registration number 19.2769
» Accreditation held since May 1988

 Certificate of Registration of Quality Management System covering the manufacture and
distribution of chemicals, reagents, consumables, apparatus, safety and scientific equipment. The
provision of 1Q/OQ, equipment maintenance and calibration services. The provision of Vendor
Managed Inventory (VMI) services to allow customers to outsource the management and
replenishment of their consumables and equipment.

» Accredited since May 1988 for some test methods
e pH Buffers

» Conductivity Standards

* Analytical Volumetric Solutions

o Brix 5% - 60% wt/wt

* Refractive Index 1.33310 to 1.65812 .D

» Density 0.65 - 1.034 g/ml

» Metal Standards by ICP-MS & Titrimetry

« TOC/TIC 500 pg/I to 50.0mg/I C

 Osmolality 50 - 3000 mOsm/kg H,O

Weighing Devices 1mg-160kg

Volumetric Equipment
Single Channel Pipettes 5 plL - 10,000 L

Calibration of Temperature Measuring Equipment
Digital Thermometer with Probes -45°C to 650°C

Temperature Control Enclosures

Freezers, Refrigerators, Baths, Incubators and Ovens in the
temperature range of -196°C to 1200°C

Autoclaves and Sterilising Ovens 80°C to 140°C



Reagecon - Vendor Managed Services Programme

In today’s market, laboratory staff are continually facing new challenges. They are trying to deliver the correct result, but also reduce
overheads meet regulatory and legal requirements, increase efficiencies and maximize the operation of their business. Continuity
of supply chain, elimination of wastage/obsolescence, hazardous materials management, and the correct choice of chemicals and
consumables required to run an effective and efficient Laboratory present a complex set of variables to both the Laboratory and
Procurement Teams. To meet these challenges Reagecon has developed a novel and innovative Vendor Managed Inventory Model
that eliminates much of the complexity, overhead and cost of laboratory operations and delivers a lower total cost of ownership
to you, our customer.

This model works on the principle of service-based supply, and offers you the opportunity to:

» Lower your total cost of ownership

 Reduce direct costs through consolidation and product outsourcing

* Reduce indirect costs through the elimination of thousands of POs, invoices, physical deliveries and receipts
* Improve service levels

» Benefit from on-site instant material availability

* Eliminate stock outs

« Improve efficiencies and processes

» Minimise stock holding costs

* Reduce obsolescence

 Free up laboratory staff to focus on core high value added activities

We have successfully operated this model in many global blue chip companies over a 15 year period. We believe the model offers
real value, reduces direct and indirect costs and brings peace of mind.

If you would like further information please contact; sales@reagecon.ie
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The Metrologist

Reagecon has recently launched an exciting new technical publication
called ‘The Metrologist’ Our objectives in presenting this publication
to you are as follows:

» To help you stay up to date on legal, scientific and
technology issues relating to metrology in general, but
more specifically on Standards, Reference Materials and
Reagents.

» To introduce you to a significant pipeline of new products
that are continually emerging from our very progressive
R&D department.

» To provide you with technical notes on various exciting new
product families focusing on applications, features and
benefits of such products, which will assist you in your
scientific work on a daily basis.

 Provide you with updates on innovations, promotions and
service offerings from Reagecon that will enhance our
overall value proposition to you. Contained in a recent
edition are details of three such initiatives:

- The Labcal™ Stability System, a new system
designed to eliminate any possibility of
contamination of Standards and Reagents.

- The introduction of new outer packaging that will
provide greater protection in terms of handling, storage and shipping of high value added products.
All such packaging will contain Certificates of Analysis and information to help you source other
Reagecon products.

- A series of Industry Specific Catalogues that contain Standards, Reference Materials and Reagents
listed and cross referenced to the compendium method relevant to each particular industry.

 Facilitate a two-way flow of information and dialogue between Reagecon and users of our products and
enable us to help our channel partners to keep you up to date with developments in metrology and give you
the best service possible.

» To present valuable case studies on various aspects of metrology.

» This new journal is published in Winter, Spring and Autumn of every year.



Introduction

In the past couple of years Reagecon has focused very heavily on developing a new and unique value proposition for
instrument manufacturers and OEM Partners. We wish to extend our market reach and growth into this very important
segment.

From the perspective of an instrument manufacturer there are several compelling reasons that Standards, Reagents or
Certified Reference Materials should be offered including, but not limited to, the following:

+ Continuous, repeatable revenue stream over the working life of the instrument

 Ability to offer a complete, integrated package that includes Qualification (where appropriate), Validation, Service
and Consumables

» Complete control over the final result achieved by the analyst including proof of the fitness for purpose of the
result, its accuracy and validity

» Control and insight over service call outs, and a consequent reduction in cost of engineers time and resources

» Continuous contact with the customer over the life of the instrument, a deeper understanding of the end user
requirements and the establishment of a stakeholder relationship over and above the traditional vendor/customer
relationship

The Value Proposition

Using these considerations as a baseline, we have developed a value proposition that contains several unique innovations
which will give you significant competitive advantage in terms of your consumable offering.

Not only that, but we have added several new innovations that,
when combined, will make your own value proposition unique
and give you significant advantage over your competitors. Our
offering to you is described in significant detail in this document
pictured above but can be presented in summary form as follows:

» Your products will be produced by a highly accredited
producer. These accreditations include a cluster of physical
accreditations unique in the world of metrology (INAB
Ref:265C) that include:

- Weighing Devices
- Temperature
- Volume

(A full list of Reagecons accreditations is included in an
expanded section later in this document.)

» Extensive and complete regulatory compliance

11
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Extensive manufacturing capability for aqueous and non aqueous products that include:

However,

Batch sizes from 10ml to 6000 litres

Products produced either using automated or manual technology
Product packs from 0.1ml up to 1000 litres in size

Cold chain management

Environmental containment (including cleanroom manufacturing)

Ex rated manufacturing and storage capability

our other capabilities either singly or combined make us unique as a supplier of customised liquid chemistry

and include:

The Labcal™ Standards Stability System

Reagecon has developed a novel new packaging system designed to eliminate contamination of chemically or physically
sensitive materials such as high specification analytical standards, buffers and reagents. This system is unique and
applicable to pack sizes of greater than 100ml and up to one litre.

Analyst Qualification Sets (AQS) which can be used by the instrument manufacturer to:

Assess the analytical competence of an analyst on a particular piece of equipment
Lock out competitors
Reduce service call outs

Deliver significant and repeatable additional revenues

» Rapid prototype kit design and production

* We can design a kit and furnish you with a fully labelled prototype within 48 hours of request

» Design and produce your marketing collateral for Standards and Reagents within three (3) working days

» Offer you up to 40 Industry Specific Customised Catalogues

From a supply chain and logistics perspective, we can offer you the following:

» Customised options - a large range of customised products

 Flexibility - we will quote you for small annual quantities of product
« Standard freight costs - to UK, Europe, Middle East and India

» Savings - we can save you significant expense on transatlantic freight costs

For further details please email us at sales@reagecon.ie



Reagecon can develop and produce a wide range of products not included in this compendium. We would be pleased to receive
any enquiries you may have. When requesting information on a customised solution, please furnish the following information to
us if possible.

» Pack size

* Number of packs required and how often you need the product

» Special handling, manufacturing, testing, packing, storage and shipping requirements (for example cold chain storage or cold
chain shipping).

« Bill of Materials, manufacturing processes, health and safety considerations, test procedures and any other relevant
information (you feel is applicable).

» Metrological Information such as accuracy, tolerances,specifications, stability etc.

Generally, if this list of information referred to above is available we can provide you with a ‘Go/No Go’ answer within 24 hours
and a quote within the following 24 hours. Of course, if some or all of the listed information is unavailable, our Research and
Development (R&D) and New Product Introduction (NPI) teams will be happy to provide any assistance within our technical
capability.

The development or manufacture of customised product forms a very significant component of our overall revenue stream.

In addition to this Chemical and Physical Standards Compendium, which is produced every 2 years, Reagecon periodically produces
Industry Specific Catalogues, a selection of those currently available can be seen in this compendium.

As a service to our customers and channel Partners we frequently produce mini catalogues. These are designed to keep you up to
date with our Research and Development output.

An example of such a publication can be seen in the graphic below.

Reagecon
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Product Ranges
Produced at Reagecon
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Total Organic Carbon (TOC)

Total Inorganic Carbon (TIC)

Volatile Organic Compound (VOC)

Semi Volatile Organic Compound (SVOC)
Polycyclic Aromatic Hydrocarbons
Phenolics

Phthalates

Azo Dye Metabolites

Paraffins, Isoparaffins, Aromatics, Naphthalates,
Olefins, (PIANQ’s)

Oxygenates

Thiols

Pesticides

Fatty Acid Methyl Esters (FAME's)
Fatty Acid Ethyl Esters (FAEE’s)
Refractive Index (RI)

Brix

Sucrose in water

Density

Viscosity

Melting Point
ICP-MS/ICP-OES

Atomic Absorption
Titrants/Indicators

Total Acid Number (TAN)
Total Base Number (TBN)
Hydrocarbons

Solvent Residues
Cryoscope

PBBs

PCBs

PBDEs (Flame Retardants)

* Osmolality

e Colour
- Saybolt

- Hazen
-ASTM

- Gardner

e Turbidity

» Spectrophotometry
- Wavelength
- Linearity
- Stray light
- Band width

< pH
» Conductivity
* lon Selective Electrode
* lonic Strength Adjusters
* Flame Photometry
* lon Chromatography
* Redox
» Pharmacopoeia

- European

- Chinese

- United States

- Japanese

- Indian

» Eluents/Mobile Phases
» Dissolution Solutions

* pH Electrode Care & Maintenance

Examples of all of these product families can
be viewed in detail in this compendium



Techniques
& Instruments Employed

Reagecon has an extensive range of scientific
instrumentation. We have at least one and in some
cases several of the instruments listed.

» Gas Chromatography (GC)
-Flame lonisation Detection (GC-FID)

-Mass Spectroscopy (GC-MS)

 Liquid Chromatography
- Mass Spectroscopy (HPLC-MS)

- Ultra Violet Detection
- Preparative

- Reverse Phase

* lon Chromatography (IC)

» Flame Atomic Absorption Spectroscopy (FAAS)
 Induced Coupling Plasma-Mass Spectroscopy (ICP-MS)
* Bingham Pycnometry

 Vibrational Densitometer

* Refractometer

 Polarimeter

*  Osmometer

 Total Organic Carbon Analysers

- Membrane Exclusion

- Carbon Oxidisation

* Rotational Viscometer

» Ubbelodhe Master Viscometer
» Cryoscope

» Coulometer

» Auto Titrator

* Spectrophotometer

» Fourier Transform Infrared Spectroscope (FTIS)

Colourimeter
- Hunter Solid/Liquid

- Tintometer

Volumetric Karl Fisher

Turbidimeter

Conductometer

pH Meter

Differential Scanning Calorimeter
Chemical Oxygen Demand (COD)
Biological Oxygen Demand Assay Unit
Ex-rated Solvent Facility

Radley Combinatorial Chemistry Synthesiser
Buchi Rotary Evaporator

Melting Point Apparatus

TBN/TAN Titrator

Class 1ISO7 (Class 10,000) Cleanroom
Solvent Manufacturing Plant
Spectrofluorometer

Wave Dispersive XRF
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