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Lab Waste and Analytical Instruments

This month’s articles include a strongly documented treatise on
1 management of laboratory waste in the UK. There is a truly remarkable amount of waste created in our society, and a particularly
2 troublesome portion of this waste is generated from microbiologyrelated work. The control of this potentially hazardous material is
covered by a multitude of regulations. Michael Graz describes the
9 relevant documents currently in place in the UK for handling these
materials.
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Finally, we have a preliminary listing of the
2010 PMF conferences (see page 14). There are several favorites
in the planned 2010 calendar, as well as several new offerings.
I hope you enjoy this issue, and welcome suggestions on improvements to the newsletter.
Scott Sutton, Ph.D.

scott.sutton@microbiol.org
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Managing Laboratory Waste – A UK Perspective
ciently (3). Laboratory waste can however not be addressed
in such simple terms as it includes both hazardousb (4), and
non-hazardous products and may include items classified as
household waste, items that are biological, chemical, physical
or radiological in nature, as well as electric and electronic
equipment.

Michael Graz Ph.D.
FIBiol Biophys Ltd.
Introduction
The “waste mountain” in the EU is growing steadily.
By 2001, over 2 billion tonnes waste were produced in
the original member states annually (1) of which it is
estimated that 62 million tonnes are hazardous waste.
A subset of the hazardous waste is that produced by
laboratories which by its inherent nature may have to
be more closely controlled.
Laboratories in this context are those facilities that undertake work with infectious substances. Examples of
such facilities could include researcha, teaching, clinical, forensic, production (food and pharmaceutical),
veterinary and environmental laboratories. The work
performed in these facilities would either be classified
as a) the intentional propagation and/or concentration
of pathogens or genetically modified organisms, or b)
the testing of materials that may contain pathogens and
may involve a propagation stage to select for these
pathogens.
To define laboratory waste is not a simple exercise.
The EU defines waste as any substance or object
which the holder discards or intends or is required to
discard (2). A possible definition of laboratory waste
could be: anything that would pose a risk to human
health or the environment if it was not contained suffiAbout the Author
Michael Graz divides his time between
consulting, teaching and spending time
exploring the great outdoors with his wife.
His consulting practice focuses on interim
management and the development of
management systems as well as technical, regulatory and environmental issues
in the food and pharmaceutical industries.
Michael is the principal of Biophys Ltd
Dr Graz received a Ph.D. in Anatomy and Human Biology
from the University of the Witwatersrand (South Africa) in
1995, and a second in Physical Chemistry from the University of Port Elizabeth (South Africa) in 2002. For the past
10 years he has been working in various capacities in the
food and pharmaceutical industries. He has consulted in
the United Kingdom, Canada, South Africa, Namibia, Chile,
Argentina, Vietnam, Thailand and China.
In 2009, Dr Graz was elected as Fellow of the Society of
Biology.

In the UK waste from Microbiological laboratories, used for
the testing of raw materials, in-process samples, final product
samples, environmental samples or R&D purposes would be
(Continued on page 3)
a

Over and above departments classically working with biological
agents, departments of engineering, chemistry and mathematics
are now culturing bacteria including GMOs and are often not
considered during the development of laboratory waste disposal
programmes.
b
The term hazardous waste is in line with the European Hazardous
Waste Directive and will be used as such throughout this treatise.
In Scotland the term used would be special waste.
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classified together with clinical waste (5). This includes any
waste which consists wholly or partly of (which can all be
considered as biological waste)
•
•
•
•
•
•

human or animal tissue,
blood or other bodily fluids,
excretions,
drugs or other pharmaceutical products,
swabs or dressings,
syringes, needles or other sharp instruments

five broad groups which are provided a basis for the risk
assessment of clinical waste (5). These groups are:
A – Pathogenic microbiological cultures or anatomical waste which may contain infectious agents.
B – Laboratory equipment which includes discarded
syringes, cartridges, broken glass and other contaminated sharps or items.
C – Microbiological cultures ... from pathology and
other clinical or research laboratories, or
D – Drugs or pharmaceutical products.
E – Items used to dispose of bodily secretions/
excretions.

and, which unless rendered safe, may prove hazardous to
any person coming into contact with it. It also includes
• Any other waste arising from medical, nursing,
dental, veterinary, pharmaceutical or similar practice, investigation, treatment, care, teaching or research, or the collection of blood for transfusion,
being waste which may cause infection to any person coming into contact with it.

Producers of waste that has been treated and who do not
wish it to be considered as clinical waste under the relevant environmental legislation have to be able to show
that the waste is safe and non-infectious and cannot be
distinguished from other similar non-clinical waste.

The waste produced by laboratories can be divided into the

The disposal of waste from laboratories is controlled by

Legislation
(Continued on page 4)

c

Legislation in the UK follows the structure of Act → Regulations → ACOP → Guidance
d
A non-exhaustive list of UK legislation governing waste disposal and transport:
• Environment and sustainability. 2006. Health Technical
Memorandum 07-01: Safe management of healthcare waste.
Stationery Office.
DH/HSE/Defra/DfT/HFS/WHE. Web
only:
(http://www.dh.gov.uk/PublicationsAndStatistics/
Publications/PublicationsPolicyAndGuidance/
PublicationsPolicyAndGuidanceArticle/fs/en?
CONTENT_ID=4140891&chk=qyKX8n)
• Controlled Waste Regulations 1992. SI 1992/588 and The
Hazardous Waste (England and Wales) Regulations 2005 and
The Special Waste Amendment (Scotland) Regulations 2004
• Special Waste Regulations 1996 SI 1996/972 HMSO 1996
ISBN 0 11 062941 8
• The Landfill Scotland Regulations 2003
• Carriage of Dangerous Goods (Classification, Packaging and
Labelling) and Use of Transportable Pressure Receptacles
Regulations 1996. SI 1996/2092
• Control of Substances Hazardous to Health Regulations 2002.
SI 2002/2677
• Waste Management Licensing Regulations 1994. SI
1994/1056 HMSO 1994 ISBN 0 11 044 056 0 as amended.
• Landfill (England and Wales) Regulations 2002. SI 2002/1559
• EC Directive 2008/98/EC on waste (Waste Framework Directive)
• Radioactive Substances Act 1993. HMSO ISBN 0-10-5412937
• The Environmental Protection Act 1990. HMSO 1990 ISBN 0
10 544390 5
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transport legislation.
Store waste safely on site until disposal.
Ensure that the waste carrier contracted is licensed.
Determine an appropriate disposal method in order
to instruct the waste contractor with respect to the
correct means of disposal.

(Continued from page 3)

a vast plethora of legislationc, d. Whilst this treatise
aims to highlight some of this legislation, it is not
meant as an exhaustive review thereof. The legislation
is based on the requirements of three separate regulatory regimes, namely Health and Safety, Environment
and Transportation. The legislation is aimed at the ensuring the safety of both laboratory staff as well as the
public at large and the environment and includes regulations governing amongst others,
•

Treatment on site to render the waste noninfectious or less hazardous (if possible) prior to
disposal.

•

Storage on site until proper disposal. This must be
done in suitable containers in designated areas so
as to prevent escape of the waste.

•

Transport (including the labelling according to the
EWC and UN classification of hazardous materials
and substances) must be performed according to
the relevant local and international regulations by
licensed waste contractors.

•

Means of disposal which focuses on landfill of
suitably treated waste and incineration for all nontreated hazardous waste, and

•

Duty of care of the producer which aims to prevent
the escape of hazardous waste.

Anyone who manages waste or has the responsibility
for managing waste has a “duty of care” as defined in,
amongst others, Section 34 of the Environmental Protection Act and the Environmental Protection (Duty of
Care) Regulations. Furthermore, statutory advice is
available from Defra (10). The statutory duty of care
applies to everyone in the waste management chain. It
requires producers (and others involved in the management) of the waste to prevent its escape and to take all
reasonable precautions to ensure that the waste is dealt
with appropriately. Duty of care with respect to laboratory waste can be expanded as follows:

•

Not-withstanding the handling of the waste, employers
are also required to ensure that staff comply with the
(Continued on page 5)

Categorization of waste (6, 7, 8) to determine
whether the waste is hazardous or non-hazardous,
infectious, toxic or otherwise harmful using accepted decision making matrices (9) as well as
identify and label the waste for transport and disposal purposes.

•

•
•

•
•
•

Describe all waste fully and accurately.
Complete chain of custody documentation when
transferring waste to another party.
Pack and label waste according to the relevant

Microcheck Microbial Analysis Exceeding Industry
Standards for Quality and Excellence Since 1988

Why professional microbiologists choose Microcheck:
√
√

√

√

√

√
√
√

Expertise: Microbial Identification and Analysis
Microcheck Signature Reports – There is no need to guess
what your results mean, we use our 19 years of experience to
create your comprehensive interpretive report with analytical
comments.
Depth: Offering a comprehensive analysis suite (genotypic
and phenotypic) of bacteria, fungi, yeasts and actinomycetes.
• 16S and 28S rDNA gene sequencing
• Fatty acid methyl ester (FAME) analysis, a cost effective alternative
• Microscopic fungal identifications by our staff mycologist
• Professional consultation with our microbial experts
• Custom projects to meet your individual needs
Experience:
• First commercial laboratory to offer FAME identifications - 200,000+ IDs since 1988
• 40,000+ fungal IDs by our staff mycologist
Excellence:
• FDA registered, cGMP, ISO/IEC 17025 Compliant
• Standard quality purity checks for every FAME sample before release of result
• Microcheck signature reports
Cost effective: Low pricing and volume discounts
Trust: Personal, rapid, responsive service with on-time
results from our microbiology lab personnel
NELAC Accredited microbiological PT Provider for water
testing labs

As the first lab to offer commercial microbial identifications we
would like to be your first choice service laboratory. For more
information about our services and pricing please visit our website
at www.microcheck.com or contact us at 866-709-6600.
The PMF Newsletter thanks Microcheck for its sponsorship.
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relevant health and safety legislation (11) pertaining to the
safe handling and disposal of waste. This includes, but is
not limited to,
•
•
•
•
•
•
•
•

Risk assessment and policy development to eliminate
or reduce the risks,
Provision of access to competent health and safety
advice,
Training and information,
Personal hygiene,
Personal protective equipment,
Health Surveillance and Immunisation,
Procedures for the handling of spillage, incidents and
accidents.
Cooperation with other functions or employers on the
same or adjacent sites.

Unfortunately application of the relevant regulations appears, at times, conflicting and laboratory staff and researchers often see the regulations as unnecessary bureaucracy which impedes the logical flow of operations.
Issues like these are being recognized and an example of
steps to alleviate such issues can be found in the recommendations in A Review of the Regulatory Framework for
Handling Animal Pathogens (12) which led to the recommendations to create a Single Regulatory Framework for
Containment of Deliberately Propagated Human and Animal Pathogens.

Transport
The United Nations Economic and Social Council released recommendations on the transport of hazardous
materials as early as in 1956. The latest revisions prepared by the subcommittee of the Experts on the Transport of Dangerous Goods (13, 14) are from 2002 and
2007. The recommendations are separated into guidelines on the drafting of laws regarding transport as well as
methods to ascertain the level of hazard posed by the materials in question.
Whilst waste from microbiological laboratories may at
times be classified as Flammable Liquids and Solids (UN
Class 3 and 4e ) and Oxidizing substances (UN Class 5),
the majority of waste will fall under Toxic and Infectious
substances (UN Class 6, Division 6.2), radioactive matee

The UN number is a four digit serial number, devised
by the United Nations as a means of identifying dangerous goods, and dictates the method of transportation.

rial (UN Class 7) and miscellaneous dangerous goods
(UN Class 9).
There are four UN numbers (13) that are used to classify
goods that contain infectious substances or pathogens
when these goods are being transported,
UN2814 – Infectiousf substances affecting humans
• UN2900 – Infectious substances affecting animals
• UN3291 – Clinical Waste
• UN3373 – Biological agents not classified as
UN2814.
Transport of hazardous waste (15) in the UK is aligned
with the European agreement concerning international
•

(Continued on page 6)
f

Infectious agents are classified according to the Approved List of
Biological Agents as set out by the Advisory Committee on
Dangerous Pathogens. This list is divided into 4 hazard groups
(HG1-HG4) but this classification is not used for transport.
Advisory Committee on Dangerous Pathogens Second supplement to: Categorisation of biological agents according to hazard and categories of containment 2000 HSE Books.

Sartorius is an internationally leading laboratory and process
technology supplier covering the segments of biotechnology
and mechatronics. Sartorius has over 75 years experience in
the manufacturing of cellulose nitrate membranes which are
routinely used today for microbiological analysis.
The detection of microbial contamination in sample liquids
such as final product, incoming inspection or during inprocess testing plays a significant role in the quality assurance process. The requirements for a practical microbiological test method are that it permits quantitative and reproducible detection of trace contamination and that it can be performed efficiently and economically under routine conditions.
These requirements are fulfilled optimally by the membrane
filtration method. The membrane filter method is worldwide
accepted and the preferred method for analyzing aqueous
solutions for microbial contamination.
Sartorius offers an extensive line of high quality and reliable
membrane-based solutions for all your microbial analysis
needs, specifically for microbial enumeration, sterility
testing and air monitoring. To learn more about Sartorius
Microbiology Products, please visit us at:
www.Sartorius.com/microbio.
The PMF Newsletter thanks Sartorius for its sponsorship.
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Table 1: Examples of waste generated by a laboratory as segregated into hazardous and non-hazardous waste
streams.

Hazardous Waste

Non-Hazardous Waste

Infectious waste including microbiological cultures and clinical
samples
Pharmaceutical products including APIs

Domestic waste
Food waste

Samples (product and environmental)

Packaging

Laboratory chemicals

Recyclates (plastic, paper, glass, aluminium)

Cleaning chemicals

Furniture and fittings

Fluorescent tubes
Waste electronics
Laboratory glass/plastic ware (disposable and non-disposable)
Sharps
(Continued from page 5)

carriage by road and regulations concerning the international carriage of dangerous goods by rail. As there are
further international agreements regarding carriage of
dangerous goods by air, sea or inland waterway, it is advisable that specialist advice is sought should these methods of carriage be necessary. Here the waste is classified
for transport according to two categories:
Category A – an infectious substance that can upon exposure cause permanent disability, life threatening or
fatal disease in humans and animals, and
Category B – all infectious material that does not meet
the criteria for category A.
Finally, the use of genetically modified organisms
(GMO) and their disposal is governed by the Genetically
Modified Organisms (Controlled Use) Regulations (16).
The regulations cover culture, storage, transport, destruction and disposal to limit public contact with the GMOs
and to provide a high level of protection for humans and
the environment. Every organization involved in GMO
activities including waste contractors must be registered
as a GM centre. Further guidance can be found on the
Health and Safety Executive website (17).

Segregation and Disposing of Waste
As already stated, laboratory waste can contain hazardous
material (as per the hazardous waste regulations (18)) and
non-hazardous waste. These waste streams should be segregated for subsequent disposal. Examples of waste are
given in Table 1.
In most instances solid biological waste will be rendered
safe before it leaves the premises. If this is not the case

then the waste is collected in specially marked receptacles
and transported off-site by a registered firm for off-site treatment and disposal. Biological waste is usually either auto(Continued on page 7)
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(Continued from page 6)

claved or treated with a biocide that has been validated
to be effective for the biological waste being treated.
Sterilisation of waste using an autoclave cycle is usually
performed at a set time which is longer than the known
D-value for the organisms being sterilised. The treatment
or disinfection cycle will take into consideration at least
a 5-log reductiong in numbers which is the required efficacy for the destruction of genetically modified organisms (16). The treated waste will be considered offensive
rather than infectious and will be disposed of at a regulated landfill site unless incineration is required. In certain instances, a local authority may allow for the immediate incineration of biological waste without pretreatment. This permission may be granted provided that
transport to the incinerator (19) is performed by a licensed contractor, the cradle to grave passage has been
verified and recorded and that adequate containment
measures are put in place. All tissue samples have to be
incinerated (5).
Classification, packaging, labelling and transport of the
five waste groups is summarized in Table 2 (next page).
It is up to an individual laboratory (or group in situations
such as academia) to perform the relevant risk assessment, plan the waste segregation and on-site storage,
contract with a waste disposal contractor and provide
information, instruction and training (and immunization
if required) to staff. If the risk assessment is given due
diligence by the management of the laboratory then the
safety of staff, the general public and the environment
can be assured and the laboratory staff can be confident
that their practices are in line with industry best practice
and relevant regulations.

References
1. http://europa.eu/legislation_summaries/environment/
waste_management/index_en.htm
2. EC Directive 2008/98/EC on waste (Waste Framework Directive)
3. Dr Stewart Clark (2009) Personal Communication.
University of Southampton, UK.
4. Interpretation of the definition and classification of
hazardous waste Second Edition, version 2.2 (2005)
Environment Agency ISBN: 1 84432 454 0
g

If 99.999% reduction is not feasible with autoclaving, alternate technologies have to be considered including incineration.

5. The Controlled Waste Regulations 1992. SI
1992/588 HMSO 1992 ISBN 0 11 023588 6
6. Annex III to the UK Hazardous Waste Directive
7. Schedule 1: Regulation 3(2)(a)(i) – Annex I to the
UK Hazardous Waste Directive depicting the categories or generic types of hazardous waste according to their nature of the activity which generated
them (Categories 1 and 2).
8. European Waste Framework Directive (75/442/
EEC)
9. Interpretation of the definition and classification of
hazardous waste Second Edition, version 2.2.
2005. Environment Agency ISBN: 1 84432 454 0
10. Defra 1996. Waste Management: the duty of care –
a code of practice.
(Continued on page 13)

Black

Black

Drugs and other
pharmaceutical
products

Bodily secretions
or excretions not
classed in Group
A

Domestic Waste

Group E

Domestic
Waste

Non Treated –
Yellow or Orange depending
on Indicative
List status
where Orange =
infectious

Group D

Autoclaved –
Yellow/black

Yellow or Orange

Microbiological
cultures

Laboratory
equipment such
as test tubes,
bottles and the
like

Infectious waste
materials
Discarded sharps

Group C

Group B

Yellow

Human and animal tissues

Group A

Swabs

Packaging
colour

Type of Waste

Waste
Group

In suitable
containers

Containers
suitable for the
level of risk.
Clinical waste
containers are
not suitable
In suitable
containers

Containers
suitable for
level of risk

Containers
which meet
BS 7320 or
equivalent
standard

Suitable waste
containers

Packaging
type – for onsite disposal

Waste is not considered as hazardous for
transport.

Packaging must be
suitable to the level
of risk and in approved containers for
the hazardous potential of the products
Waste is not considered as hazardous for
transport.

If pathogen can be
specified it will need
to be packaged according to UN2814
or UN2900.
If the pathogen is un
-specified then packaging according to
UN3291

Sharps containers
approved for
UN3291 waste.

Waste containers
approved under UN
requirements

Packaging type –
for transport

No UN Numbers

No UN Numbers

UN3248,
UN1851 and
UN3249

UN2814 and
UN2900 whichever is more
appropriate

Or

UN3291

UN3291
Or
UN2814 and
UN2900 whichever is more
appropriate

Classification
for carriage by
road – UN Number
UN3291 + isotope Number; Or
UN2814 and
UN2900 whichever is more
appropriate

200301

180109 if in
original packaging
180109 if not in
original packaging
180110

180101
180102 and
180103

180108 if contains cytotoxic /
cytostatic compounds

180108 if contains cytotoxic /
cytostatic compounds
180103 for infectious materials

180103 for infectious materials

EWC Code

Table 2: Summary of the classification, packaging, labelling and transport of laboratory waste.

Class 6.2

Class 7
Radioactive
waste
Class 6.2

Class 6.2
Infectious
waste

Waste
Class

Maceration and heat or
chemical treatment and
then disposal at landfill or by incineration;
Or
Sewer
Maceration and heat or
chemical treatment and
then disposal at landfill or by incineration;
Or
Sewer

Unautoclaved must be
incinerated.
Autoclaved can be
incinerated on
site; Or
Maceration and heat
or chemical treatment
and then disposal at
landfill or by incineration
Incineration

Incineration on site;
Or
Maceration and heat or
chemical treatment and
then disposal at landfill or by incineration.

Incineration on site;
Or
Maceration and heat or
chemical treatment and
then disposal at landfill or by incineration.

Disposal Mechanism
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USP Chapter <1058> Analytical Instrument Qualification
Scott Sutton, Ph.D.
Vectech Consultants, Inc.

Therefore what we are talking about in this USP chapter
<1058> is in fact what most of us (incorrectly) refer to
as instrument validation.

Introduction
The intent of the USP informational chapter is to provide information on the qualification of the large number of analytical instruments used to acquire data. Although this chapter is clearly not written with the microbiology lab specifically in mind, it does have a great
deal of value for the microbiologist in terms of what
needs to be qualified and how. The chapter describes
different qualification issues dependent on the type of
instrumentation to be qualified, and notes that there are
currently competing opinions in industry on validation,
qualification, roles, and responsibilities. The positions
recommended in this informational chapter are not necessarily the final word. Having said that, the author has
to note that this is an official USP chapter
(informational though it may be) and will carry some
weight with an inspector.
We probably need a brief definition of terms here:
Qualification (in reference to the lab environment)
refers to instruments - ensuring that these tangible/concrete entities are performing correctly.
Validation is a description of manufacturing processes, analytical procedures, and software procedures and is directed to ensuring that these intangible/elusive entities are performing correctly.
Analytical Instrument Qualification (AIQ) is the
process of ensuring an analytical instrument is
suitable for its intended application.

About the Author
Dr. Sutton earned his Masters and PhD in Microbiology from
the University of Rochester (NY). With over 20 years of laboratory leadership experience in the microbiology arena of the
pharmaceutical and personal products industries, he now consults through Vectech Pharmaceutical Consultants, Inc. Laboratory management, training, GMP, testing methodologies and
microbiology-related project management are areas of special
interest. Dr. Sutton also operates an information source on
the internet, The Microbiology Network (http://
www.microbiol.org) which provides services to microbiology
-related user’s groups and supports the PMFList, a microbiology Email list (http://www.microbiol.org/pmflist.htm) and the
PSDG Email list (pharmaceutical stability topics) (http://
www.microbiol.org/psdglist.htm).

Components of Data Quality
USP <1058> describes a pyramid of data in terms of

(Continued on page 10)
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quality inter-support, with analytical instrument qualification at its base:
"AIQ is the collection of documented evidence that
an instrument performs suitably for its intended
purpose.” This is viewed as the required base for
all other data.
"Analytical Method Validation is the collection of
documented evidence that an analytical method is
suitable for its intended purpose."
“System Suitability Tests verify that the system will
perform in accordance with the criteria set forth in
the procedure.”
“…quality control check samples help ensure the
quality of analytical results immediately before or
during sample analysis.”
In this scheme the AIQ is the foundation for a strong
data packet, and serves as the base upon which quality
studies depend.

Analytical Instrument Qualification Process
USP chapter <1058> describes four phases in the qualification of an analytical instrument:
Design Qualification (DQ)
Since the instrument will most likely be purchased
off the shelf, this is not really a process that involves much design. The main point of this effort
is to define, on paper, what it is that you want the
instrument to do and how you would like the instrument to perform this function. This can include
such items as size of instrument, functions, technological sophistication of the operators, pricing of
the instrument and consumables, business stability
of the vendor, requirements for repair services and
preventative maintenance, etc. In other words,
write down everything you need from the equipment, get a management signature on the document, and then start looking for the equipment.
This document should serve not only to define your
requirements, but also will assist in selection of a
vendor and finally will be the guide for the PQ.
USP <1058> describes the responsibilities of the
vendor and the user in this phase, and contains
some useful suggestions on how to evaluate vendors.
Installation Qualification (IQ)
This phase should include (at a minimum):
• Description of the instrument
• Instrument Delivery (how to ensure everything

•

•

•
•
•

got there)
Utilities/Facility/Environment – Documentation
that the installation site meets requirements (and
that it is possible to deliver the instrument).
Assembly/Installation – A series of diagnostic
tests to demonstrate that the instruments upon
assembly on-site. Vendor protocols should be
supplemented with customer tests.
Network and Data Storage – Check the network/
instrument functionality (if appropriate).
Installation Verification – Perform initial diagnostics and testing of the instrument.
This phase will be done primarily by the vendor,
but the user should be actively involved.

Operational Qualification (OQ)
This is a "…documented collection of activities
necessary to demonstrate than an instrument will
function according to its operational specifications
(Continued on page 11)
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in the selected environment.” In this phase fixed
parameters of the machine should be confirmed
(height weight, footprint in lab, etc). There should
also be confirmation of secure data storage, backup
and archiving. There are also instrument function
tests that should be conducted to confirm correct
operation of the machine.
Instrument function tests will be specific to the instrument and should be performed by the user to ensure that the instrument operates in his/her hands.
The design of the instrument function tests may be
modular or holistic (this is one of those controversial
points - the USP chapter devotes some time to discussing this point and the interested reader is invited
to read the chapter for more information).
Finally, the OQ should also provide the information
to determine what changes in the instrument are permissible without significant requalification. These
changes include (but are not limited to) repair, upgrades, change of location, change of consumable
vendor, etc.
Performance Qualification (PQ)
The purpose of the PQ is to demonstrate that the “…
instrument consistently performs according to the
specifications defined by the user, and is appropriate
for its intended use.” To that end, the performance
checks should be defined by the on-site application
for that instrument and should be based on good science. They may resemble the OQ tests but with different acceptance criteria. As the point of the PQ is
to demonstrate that the instrument meets the user's
needs, the PQ is closely linked to the DQ.
The USP chapter suggests that it might be useful to
repeat some PQ tests each time the instrument is
used as a check on its operation. If the instrument
fails a PQ specification it should be repaired, with
the PQ test repeated after the repair or preventative
maintenance to demonstrate continued qualification.
The PQ should include finalized SOPs for Qualification, Calibration, Maintenance and Change Control
as they relate to the instrument.

Roles and Responsibilities
The roles and responsibilities of the respective parties
are briefly described in this chapter. The user is, of

course, ultimately responsible for his/her decision to use
the equipment, and is responsible for its qualification as
they are the ones that will be most familiar with the need
for that instrument. While the use of consultants, the Vendor, a Quality group or a "Validation" group may be helpful, the user is responsible. The Quality unit role is defined
by GMP, and the vendor is described as responsible for
proper instrument design, suitable updates as needed, and
repair & service. The vendor should also invite user audits
of their facility.

Software Validation
There is a good deal of discussion on software in the USP
chapter, the end result of which is that virtually all software
concerns are outside the scope of the chapter. Firmware
(chips with software that are built into the equipment) are
(Continued on page 12)
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relevant as they are part of the machine. The correct
version of the firmware is confirmed and documented in
the IQ, with no further activities required.
Instrument control, data acquisition and processing software is integral to the operation of the instrument, and
the manufacturer should supply the validation package
as they performed it. The user (by this chapter) has no
other required activities. Stand-alone software is defined as outside the scope of this chapter.
No guarantee is stated in the chapter that this activity
will ensure "Part 11" compliance - that is not the point
of the chapter.

Change Control
Analytical instruments are subject to change control, as
over time upgrades to the equipment, software, consumables or other aspects of the equipment will occur. In
addition, as the qualification occurred in a specific location, the changes imposed by moving the equipment to a
new location must be addressed.
Change control should follow the DQ/IQ/OQ/PQ process as outlined below:
DQ – Is the change likely to have a significant effect
on the operation of the equipment? This justification must, of course, be documented. Is the change
worth implementing for the intended use of the instrument? If warranted;
IQ – Prepare protocol and implement change installation.
OQ – Determine which OQ tests are to be repeated.
Then, following protocol, perform revised OQ tests
affected by the change.
PQ - As with the OQ, determine the tests that need to
be repeated. Then, following protocol, perform revised PQ tests affected by the change.

Documentation
In addition to the standard GMP documentation issues
USP <1058> discusses how to handle the documentation
for multiple instruments of the same model. The chapter
informs us that if there are documents common to a
group of identical instruments, then these documents
may be stored separately from the individual qualification packages and referenced by each in turn. If documents are rendered obsolete by changes to the equipment or procedure, the new documentation should be
stored, and the previous version retained. Both sets
should be easily accessible and complete.

Instrument Categories
To my mind, this is one of the more useful sections of
this USP informational chapter. It is intuitively obvious
that a vortex, an incubator and a complex identification
technology should not be qualified in the same manner.
However, it is sometimes difficult to talk with Validation
Professionals or Regulatory Auditors as to the appropriate level of validation required for a particular piece of
equipment. Having a written justification for your decision is always preferable to trying to explain the decision
during an audit. This USP informational chapter provides a useful categorization scheme which divides instruments into three groups.
Group A
No measurement capabilities – measured by visual ob(Continued on page 13)
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servation.
Examples – vortex, magnetic stirrers, heat plates,
etc.
Group B
These provide measured values but there will be little difference between manufacturer and user requirements.
Examples – pH meters, ovens, incubators, light microscopes, balances, etc.
Group C
“…instruments and computerized analytical systems, where user requirements for functionality,
operational and performance limits are specific for
the analytical applications.”
These are going to be the complex ones such as
identification technologies (beyond test tubes and
API strips), kinetic or chromogenic BET (bacterial
endotoxin test) machines, alternate methods, etc.
Note that the distinguishing feature among the different classes (groups) is the DQ.

Summary

(Continued from page 7)

11. Control of Substances Hazardous to Health Regulations and Health and Safety at Work Act 1974
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18. The Hazardous Waste (England and Wales) Regulations. 2005.
19. EU Waste Incineration Directive 2000/76/EC

I would like to conclude this overview of USP <1058>
Analytical Instrument Qualification with two summary points (my opinion, not the chapter instruction):
1. The most important step in an instrument qualification program is the development of a strong
DQ (or User Requirement Specification Document - URS). Without knowing what you need
the instrument to do, how can you design a protocol to determine if it meets your needs?
2.

Use this informational chapter to help design
your qualification program for microbiology lab
instruments. While it clearly was not written
with the microbiology lab in mind, it does provide a comprehensive approach to lab instrument
qualification. Since the laboratory personnel are
going to be responsible for the protocols anyway,
why allow the Validation group or an external
consultant to set the rules? While this chapter
may not be perfectly in tune with your existing
corporate culture on the "one true path" to equipment qualification, it does provide a defensible
position for the microbiology laboratory's Analytical Instrument Qualification
Program.

Note: The opinions expressed in the article “USP
Chapter <1058> Analytical Instrument Qualification” are those of the author and should not be
interpreted as the policy or position of USP or any
affiliated group.
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Upcoming Events
Cosmetic Microbiology
November 16-17, 2009
Philadelphia, PA
Open Conference on Compendial Change Participating in Change
January 25-26, 2010
Baltimore, MD
PMF Microbial Control Conference - Microbiology in
the Keys
February 22-23, 2010
Florida Keys
LAL User's Group 2010 Bacterial Endotoxin Summit Understanding Variability in the BET Laboratory
March 22-23, 2010
San Francisco, CA
Advanced Topics in Biofilm
April 12-13, 2010
Philadelphia, PA

PROFICIENCY TESTING FOR
MICROBIOLOGY TECHNICIANS
Any good risk assessment strategy should include
regular proficiency testing. Vectech’s Proficiency
Testing package consists of five individual testing
modules designed to evaluate your lab technicians in
the routine performance of standard microbiology
skills.
√

Plate Counting

√

Identification

√

Gram Staining

√

Most Probable
Number (MPN)

√

Basic Math
Skills

PMF Workshop on GMP for the Microbiology Lab
May 17-18, 2010
Baltimore, MD
PMF Workshop on Risk Considerations in the
Investigation of Microbiological Data Deviations
June 7-8, 2010
Chicago, IL
PMF Conference on Advanced Topics in Cosmetic
Microbiology
September 13-14, 2010
Philadelphia, PA
2010 PMF Fall Forum
October 7-8, 2010
Rochester, NY

USP Corner
Any questions concerning USP documents
should be sent to Radhakrishna (Radha) Tirumalai, Ph.D. You can reach Dr. Tirumalai at:
(706) 353-4514, via mail at United States
Pharmacopeia, 126 Twinbrook Parkway,
Rockville, MD 20852 or via e-mail at
RST@USP.org. You can write representing
your company, or as an individual scientist.

For additional information please contact one of our representatives at +1(800) 966-8832 or visit www.vectech.com

Discussion List Update
PMFList:
Number of Subscribers: 3674
Number of Countries: 88
Number of Messages Last Month: 253
PSDGList (Pharma Stability Discussion Group):
Number of Subscribers: 1205
Number of Countries: 34
Membership is FREE. To join the PMFList, visit
http://microbiol.org/pmflist.htm and register.
A sister Email is devoted to topics in the stability testing
of pharmaceuticals, medical devices and personal products.
To join the PSDGList, visit
http://microbiol.org/psdglist.htm and register.
You can ask, answer, or read questions and comments
from your colleagues. Archives of the lists are available at:
• http://lists.microbiol.org/archives/PMFLIST.html
• http://lists.microbiol.org/archives/PSDGLIST.html

