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This guide is designed for those involved in the purchase of analytical instrumentation, including analysts
and laboratory staff, purchasing officers and senior managers. It provides recommendations on the
stages that are required for the successful evaluation, purchase, installation and reliable operation of
Received 6th June 2018 analytical instrumentation. The overall intention is to recommend a process where an analyst can make
a confident recommendation of instrumentation that meets the desired specification. In addition,
DOI: 10.1039/c8ay90075b guidance is offered to ensure clarity in the roles and responsibilities of those involved in the overall

rsc.li/methods procurement of a major analytical instrument.
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The Analytical Methods Committee has
received and approved the following
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Analytical Methods Committee Report

Table 1 (Contd.)
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Issue

Explanation of relevance and/or importance

(6) Previous experience of a manufacturer’s
instrumentation

(@) Innovation

(b) Reliability record

(c) Similarity of operation, layout and design

(including software) to existing instruments
in the laboratory

(d) Confidence in the supplier

(e) Trust in the supplier

(f) Record of post-purchase upgrades

(7) After sales service
(a) Service support

(b) Calibration and validation services

(c) Availability, cost and delivery of spares
and consumables

(d) Effectiveness of service support

(e) Maintenance contract
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Where a purchasing organisation already has experience of instrumentation supplied by

a manufacturer, a number of issues may contribute positively or negatively to a new purchase
recommendation, including (i) to (iv) below. Alternatively, similar information can often be
obtained through the sources mentioned in (5) above.

If a company has a record for the design and manufacture of instrumentation with effective
innovative features, this demonstrates a knowledge and understanding of the
instrumentation in relation to user requirements.

The record of a company for instrument reliability re fects good design and a quality
manufacturing capability.

A similarity in the design and operation of new instrumentation to that already operated by
the organisation means that operators can draw on in-house expertise, resulting in reduced
costs and time for training. It may also then be possible to maximise use of spares and
fittings. These issues may be important for routine or commercial work, but less importantin
research applications.

Confidence gained from past experience with the supplier or the experience of other users can
contribute to a purchase recommendation and demonstrate a benefit of continuing effective
working relationships. These experiences may include instrument support including
technical, preventative maintenance service contract, engineer dispatch time and availability
of instrument parts.

Trust in the supplier can cover a range of issues, but one aspect is to avoid purchase of
instrumentation that will become out of date soon after delivery in circumstances where the
supplier is aware but does not reveal information about the development of a more effective
model. Of course, the purchase of an obsolescent model may be an issue for consideration, if
performance is satisfactory and the discount large enough.

Especially in the case of complex instrumentation, it is expected that the manufacturer will
introduce new components that improve performance in the course of the purchased
instrument’s operational lifetime. A relevant issue may then be whether the purchased
instrument is designed to be upgraded and whether any upgrades (such as software) are
covered by a maintenance contract.

It is essential that to ensure continued operation of an instrument over the planned lifetime,
that there is confidence in the availability and quality of service support from the supplier or
an approved third-party.

The use of calibration and validation services from the supplier or approved third-party is
often a requirement if data is to be used in regulatory measurements or in support of
accreditation assessments.

The range of stock carried by, or quickly available to, the supplier or third-party will in fuence
instrument down-time and affect day-to-day operating costs.

The ability of a service agent to identify and fix faults will reduce instrument down-time,
although it is recognised that it may only be possible to judge this criterion based on previous
user experience.

Several of the above issues are formally covered by taking out a maintenance contract once
the warranty period has expired. The cost, as well as type and quality of a maintenance
contract is likely, for complex instrumentation, to be an issue that in fuences purchase
decisions. Relevant issues include response time (may be linked to the cost option chosen),
remote diagnostics, availability of spare parts, expertise of maintenance engineers.
Furthermore, it is important to distinguish those items that are regarded as ‘consumables’
and ancillary equipment that are not included in a maintenance contract (and in some cases
excluded during the warranty period), to avoid any unwelcome surprises should additional
costs occur. It is also important to clarify liability for the repair of faults that are caused by the
failure of services (power, water, gases, air conditioning) that are provided by the purchaser’s
organisation. These may not be covered by a standard maintenance contract.
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Issue

Explanation of relevance and/or importance

(8) Technical support from the instrument
supplier
(a) Applications advice and development

(b) Technical literature

(c) Telephone and internet assistance

To maximise the capability of in-house staff to use instruments for new applications (or to
optimise existing operations), advice available from the vendor’s applications department
may be important as well as the willingness of the applications laboratory to develop custom
applications relevant to the intended use of the instrument.

The range and quality of technical literature, including the instruction manual, application
notes and published research papers is likely to help operators to optimise measurements for
new and existing applications, raise awareness of other instrumental capabilities and
promote the correct use of instrumentation.

The rapid availability of assistance is likely to reduce the need for service call-outs through
support available via telephone or internet, including software updates. It is recognised that it
may only be possible to judge this criterion by reference to other user’s experiences.
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Issue

Explanation of relevance and/or importance

Installation and use of the instrument
(10) Installation requirements

(a) Delivery

(b) Size and shape of room

(c) Environmental conditions

(d) Power requirements

It may be possible to install simple instruments in a normal laboratory environment with no
special precautions. More specialised instrumentation may require special facilities, without
which installation may not be possible or performance may not meet specification. In such
circumstances, the installer may make a pre-delivery assessment to ensure that the
appropriate environmental conditions and services are available. In other circumstances, the
analyst’s organization may be given a specification of services that must be provided, before
installation can take place. Significant additional costs may be required to meet this
specification and failure to do so may lead to disputes with the supplier. Some of the issues,
especially applying to larger and more complex instrumentation are as follows.

Delivery of instrumentation to the laboratory for installation may be an issue if the
instrumentation is bulky and heavy and the room is not on the ground fbor or adjacent to
a loading bay. Dimensions of corridors, accessible doorway spaces, steps and slopes and the
capacity of lifts may then be issues that need to be assessed before delivery.

As well as providing a comfortable environment for the operator, the positioning of large
instrumentation may need to ensure that there is easy access to the rear for connecting the
instrument to services, allowing sufficient air fow for heat dissipation and avoiding trip
hazards due to tailing cables and pipes. For large and sophisticated instrumentation, fbor
loading and tolerance to vibration (e.g., from passing traffic) may be issues.

All instrumentation is likely to have a specified temperature range in which it will operate to
specification and sometimes the acceptable humidity range. The most demanding may

require full air conditioning to ensure temperature fuctuation remains within the specified
range (especially important for instrumentation with a significant heat dissipation capacity).

Simple instruments may operate from a standard electrical socket. More complex
instruments may need special power supplies (possibly three phase) with the need for
particular attention to the quality of the earthing system, avoidance of interference on the
supply line and possibly the need to install an uninterruptable power supply system.
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Issue

Explanation of relevance and/or importance

(e) Demonstration of specification and
performance

(f) Formal acceptance and payment of final
installment

(9) Dispute resolution

(12) Routine use and exploitation

(13) Evaluation of investment

Part 1V. Monochromators for use in
Emission Spectrometry with ICP Sources,
Anal. Proc., 1987, 24, 3.

Part V. Inductively Coupled Plasma
Sources for use in Emission Spectrom-
etry, Anal. Proc., 1987, 24, 266.

Part VI. Wavelength Dispersive X-ray
Spectrometers, Anal. Proc., 1990, 27, 324.

Part VII. Simultaneous Wavelength
Dispersive X-ray Spectrometers, Anal.
Proc., 1991, 28, 312.

Part VIII Instrumentation for Gas-
Liquid Chromatography, Anal. Proc.
1993, 30, 296.

Part IX. Instrumentation for High-
performance Liquid Chromatography.
Analyst, 1997, 122, 387.

Part X. Instrumentation for Induc-
tively Coupled Plasma Mass Spectrom-
etry, Analyst, 1997, 122, 393.

Part XI Instrumentation for Molecular
Fluorescence  Spectrometry, Analyst,
1998, 123, 1649.

The installation engineer is likely to want to test the instrument to demonstrate that the
instrumentation will operate to the manufacturer’s specification. This is not the same as the
instrumentation operating in an application to the purchaser’s satisfaction. The criteria on
which instrument acceptance will be based must be agreed between purchaser and supplier
as part of the purchase contract.

Formal acceptance of the instrument marks the point at which the warranty begins and is
likely to trigger the final payment (unless a reliability delay is part of the purchase contract).
At the point at which the purchase contract is issued, it is important to specify the evidence
on which formal acceptance will be agreed.

Should there be a dispute between purchaser and supplier that the instrument is not
performing to the specification summarised in the purchase contract, it is important that
there should be an agreed procedure by which a potential con fict will be resolved.

Having successfully installed and accepted the instrumentation, a clear plan is desirable to
show how the instrumentation will be used. This may involve: (i) routine use in applications,
replacing end of life cycle or obsolete equipment, (ii) extending existing or developing new
applications to exploit the enhanced capabilities of the instrumentation, (iii) attracting ‘high’
status research applications that will justify the investment that has been made. In these
circumstances, briefing on instrument capabilities, training in instrument operation and
guidance in the interpretation of results may need to extend beyond the team originally
responsible for instrument evaluation and installation, requiring the allocation of additional
resources.

Especially for instrumentation of high value, an organization is likely to require a review to

demonstrate the value for moneie

Part XII Instrumentation for Capillary
Electrophoresis, Analyst, 2000, 125, 361.

Part XIII Instrumentation for UV-VIS-
NIR Spectrometry, Analyst, 2000, 125,
367.

Part XIV Instrumentation for Fourier

Transform Infrared Spectrometry,
Analyst, 2000, 125, 375.
Part XV Instrumentation for Gas

Chromatography-lon-Trap Mass Spec-
trometry, Analyst, 2001, 126, 953.

Part XVI Evaluation of General User
NMR Spectrometers. Accred. Qual. Assur.
2006, 11, 130-137.

Part XVII Instrumentation for Induc-
tively Coupled Plasma Atomic Emission
Spectrometers. Accred. Qual. Assur 2005,
10, 155-159.

Part XVIII Differential Scanning Calo-
rimetry. Accred. Qual. Assur 2005, 10,
160-163.

Part XIX CHNS Elemental Analysers.
Accred. Qual. Assur 2006, 11, 569-576.

Part XX Instrumentation for Energy
Dispersive X-ray Fluorescence Spectrom-
etry. Accred. Qual. Assur 2006, 11, 610-
624.

Part XXI NIR instrumentation for
process control, Accred. Qual. Assur 2006,
11, 236-237.

Part XXII Instrumentation for liquid
chromatography/mass  spectrometry,
Accred. Qual. Assur, 2007, 12, 3-11.

Part XXIIl Portable XRF instrumenta-
tion, Accred. Qual. Assur, 2008, 13, 453-
464.

Part XXIV Instrumentation for quad-
rupole ICP-MS. Anal. Methods, 2010, 2,
1206-1221.

Part XXV Differential Scanning Calo-
rimetry. Anal. Methods, 2015, 7, 1240-
1248.

Part XXVI Instrumentation for Vol-
tammetry. Anal. Methods, 2015, 7, 1249-
1260.
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