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1. Introduction
This document should be read in conjunction with its parent document Qualitative
Analysis: A Guide to Best Practice [1]. The ‘Guide’ presents a set of generic
principles covering best practice in qualitative analysis. It was developed under the
Department of Trade and Industry’s Valid Analytical Measurement Programme (VAM)
which itself promotes a number of principles of good practice in analytical science. This
extension to the Guide addresses issues specific to forensic science. It draws upon the
experience of practioners in the field, listed at Table 1, and is intended to assist analysts
new to this area. It follows the same conventions used in the Guide viz. principles are
grouped into numbered sections with each principle being stated separately in italics
followed by some explanatory text. To assist in locating principles rapidly, each principle
is indicated by a finger sign in the margin. In addition, cross-references are provided to
the covering VAM principle(s) and, where it exists, the corresponding section in the
Guide (abbreviated to GBP). Cross references are placed within square brackets at the
start of each numbered section e.g. [GBP #5.2; VAM #1].

Material for forensic examination may be received from law enforcement agencies such
as the police, the military police, and Customs & Excise; it may also be received from
the defence or from parties involved in civil proceedings.

The special conditions which apply to this type of work, as opposed to qualitative
analysis performed for other purposes, are concerned with meeting the requirements of
legislation and the criminal justice system (supervision, hearsay, continuity, disclosure,
etc.). The materials submitted may be for examination to provide information for
investigative purposes or to provide evidence for use in court; different standards may
apply for each purpose. The requirements for sampling, maintaining the integrity of items
submitted, documentation of the work done, and interpretation of the results obtained are
particularly high. Limiting factors are often the amount of material available to work with
and the condition of the material. There is often a considerable amount of preparatory
work required (searching, recovery, isolation, screening, etc.) before any real qualitative,
or quantitative, work can be undertaken. A further consideration is that it is common in
forensic science to need to employ trace analysis techniques and so there are often
particularly stringent requirements to minimise the risks of contamination.

For evidence of any kind to play a useful role in court proceedings it must be admissible
and reliable. When the evidence relies on results of analysis then the latter requirement
can be satisfied through the adoption of a number of principles which are particularly
relevant to this type of work and which will shortly be presented. Underpinning these
however are the six VAM principles.

Member Affiliation
Dr R Bramley Forensic Science Service
Dr A Brown Zeneca
Dr S Ellison LGC
Mr W Hardcastle LGC
Mr A Martin UKAS
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Table 1: Forensic Science Advisory Panel
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2. The VAM Principles
For ease of reference the six VAM principles [2] are again reproduced here.

1 Analytical measurements should be made to satisfy an agreed requirement.

2 Analytical measurements should be made using methods and equipment
which have been tested to ensure that they are fit for their purpose.

3 Staff making analytical measurements should be both qualified and
competent to undertake the task.

4 There should be regular independent assessment of the technical
performance of a laboratory.

5 Analytical measurements made in one location should be consistent with
those made elsewhere.

6 Organisations making analytical measurements should have well defined
quality control and quality assurance procedures.

3. Scope
Forensic science does not differ fundamentally from analytical science in general in
respect of its technical application. Forensic scientists employ, by and large, the same
techniques, apply them with the same degree of skill and interpret the results of their
examinations with respect to the same scientific criteria as their non-forensic science
colleagues. What distinguishes forensic science from other branches of analytical
science is its purpose. Forensic science, through the examination of material objects, or
images, is concerned with generating information which can be used to support or refute
allegations made in a court of law.

For qualitative analysis undertaken for forensic purposes rather than for any other
purposes, the differences in approach relate to:

• the need to preserve as much material as possible for independent analysis by other
parties in the case;

• the utmost importance of avoiding cross-contamination between samples from known
and suspect sources and between different suspects;

• the need to maximise the information obtained from the material available;

• the need to interpret the information in the context of an alleged offence.

As a result, non-destructive techniques are preferred; sampling, preservation and
maintenance of integrity of the original material (and any sub-samples and processed
materials) assume greater importance and the order of application of the different
(complementary) approaches available is often crucial.

This extension to the Guide is written from the perspective of analysts operating within
the UK adversarial style legal system but many of its principles may, nevertheless, be
valid within the legal systems of other countries.
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4. Health and Safety
[GBP #4; VAM #2,3]

All those coming into contact with forensic material must be made aware of the
potential hazards associated with its collection or handling.

Health and safety considerations are vital in all the work carried out because of the
hazardous circumstances in which the materials submitted are often found. The conduct
of examinations at the scene of a crime (which eventually has to be handed back to the
public), sometimes by non-scientists, and the obligation to ensure the safety of anyone
(e.g. the courts) handling materials inherently hazardous, or rendered hazardous by the
scientific examinations performed, are also important.

5. Establishing the Requirements

5.1 The Customer Requirement
[GBP #5.2; VAM #1]

There should be a clear understanding between analyst and customer about the
nature of the information required and what use will be made of it.

The documentation accompanying any materials submitted for analysis should be clear
as to the details of the alleged offence, the charges laid, and what has to be proved. It is
not usually helpful for specific analyses to be requested; this should be a matter for
discussion and agreement between the forensic scientist and the customer.

5.2 The Technical Requirement
[GBP #5.3; VAM #1,2]

Consideration should be given to the order in which multiple tests are performed.

Since one examination may preclude the possibility of another, the sequence in which
different tests are performed can be critical. This is obviously so for analyses which
consume the test material but, even for non-destructive tests, subtle alterations may
occur (such as in morphology or physical properties).The aim, as ever, is to provide
information which is fit for purpose and to maximise the amount of information obtained
for a given effort. That is, enough information to prove, or provide support for, the point
in question, whilst withstanding challenges of sufficiency from other parties in the case.
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6. The Sample

6.1 Collection
[GBP #6.1; VAM #1]

The collection of forensic samples should, wherever possible, be carried out only
by trained personnel.

Although the collection of samples is often out of the hands of the analyst, it is important
to ensure that the ‘right’ sample is collected. As an example, blood on paper may
fractionate due to chromatographic effects and sampling from the edge of a stain, for
example, could give misleading results. The choice of a sample, its representativeness,
and the possibility of contamination during the sampling process etc., are all vital
considerations when it comes to the interpretation of results − and can affect the weight
of the evidence. Photographs of evidential material taken in situ at the scene of an
incident can be of great benefit in this regard.

Forensic examinations often involve comparison rather than specific identification. In
such cases, control reference samples and substrate controls must also be taken. It is
vitally important that these and the primary samples taken for identification or
comparison, should not be allowed to contaminate each other.

As well as collecting sample materials it is also important to acquire as much
background information as possible on the materials. In some circumstances this
additional information can prove to be extremely useful when it comes to interpreting the
results of analysis in the context of the offence.

6.2 Preservation
[GBP #6.3; VAM #1]

Where a preservative is added to a forensic sample, the identity and amount of the
preservative should be notified to the analyst.

Preservatives can interfere with methods of analysis. Their presence may also need to
be proved in order to authenticate the integrity of the sample. It is important therefore
that their presence be declared to the analyst.

6.3 Containment
[GBP #6.2; VAM #1]

Evidential material should be protected from alteration or contamination, if
necessary by being placed in a suitable container or protective wrapper.

The choice of container will depend on its intended purpose and should be prescribed by
the analyst. Special consideration needs to be given to wet or damp items bearing
materials of interest, as inappropriate containment can lead to mould growth and
biodegradation. For example, brown paper may be the most suitable material for the
packaging of damp clothing to be examined for glass fragments. Volatile materials also
require special consideration to avoid loss and the possibility of cross-contamination.
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Sometimes evidence is collected in whatever suitable container happens to be available
and, in these cases, it is important to know what was in the container beforehand and
what, if anything, it was cleaned out with. On occasions there may be a need to obtain
samples of ‘blank’ container material, e.g. nylon bags used to contain fire debris. This
can arise where it is necessary to test for possible contamination of the container during
manufacture or storage.

6.4 Sealing the Container
[GBP #6.2; VAM #1]

Every container holding material intended for forensic examination should be
securely sealed.

Each sample must be sealed sufficiently to reveal any evidence of tampering as well as
to protect the sample from loss or contamination. A secure seal will also ensure that the
contents cannot leak and contaminate other evidential material or cause harm to anyone
handling the item.

6.5 Packaging the Container
[GBP #6.6; VAM #1]

Sample containers should be protected from damage during storage and transit.

Where it is considered appropriate, sample containers should be enclosed in suitable
packaging to protect them from damage (and possible loss of, or damage to, their
contents) during transportation to a place of examination.

6.6 Ensuring Sample Integrity
[GBP #6.2; VAM #1]

Prior to commencing work on material submitted for forensic examination, it
should be possible for an analyst to confirm that it has been received unaltered,
since collection, in any relevant respect.

Forensic examinations are carried out in order to assist in establishing the facts relating
to an offence (alleged or otherwise). Those facts which are determined by forensic
analysis may be employed by counsel for either party in a case in order to construct a
charge or defence. If an analyst’s evidence is to be effective in supporting the case for
one side or the other, it is important that the analyst be able to confirm to the court that
all materials being reported on were received intact and undamaged and with no
evidence of tampering (i.e. the chain of evidence has been certified).

Where samples are transported in a closed container, the system of sealing employed
should be tamper evident. It will not always be possible to place samples for forensic
examination inside a container and, where this is so, the samples should be well wrapped
or packaged for transport, using appropriate materials, and the packaging sealed in such
a way as to reveal any attempts to interfere with it en-route to its destination.

There should be a procedure in place to deal with cases where the integrity of sample
containers/packaging has been compromised or where evidence of tampering exists.
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6.7 Transportation
[GBP #6.7; VAM #1]

Those responsible for the collection of forensic samples should be aware of the
regulations governing the transportation of materials.

Transportation of items/samples for forensic examination will usually be the
responsibility of those collecting the material. It should be remembered that there will
generally be constraints on what can be transported or posted legally. For example,
flammable materials, compressed gases, pathogenic organisms etc. above a certain
quantity are all likely to be prohibited items for carriage in private cars. Where
international transportation is involved, it is also illegal to move some categories of
materials, such as drugs for example, across national frontiers without appropriate
import/export licences.

A further point to bear in mind here is that anyone handling forensic samples, during
transport, is technically part of the chain of custody and may need, individually, to
account for such samples while under their immediate control. This means speaking both
for the movement and integrity of the samples.

6.8 Receipt
[GBP #6.8; VAM #1,6]

The packaging/containment of all forensic samples should, on receipt, be
inspected for evidence of damage or tampering.

Items received for forensic examination should be checked on receipt to ensure that
their integrity has not been compromised. Where signs of tampering or inadequate
sealing are evident, this must be brought to the attention of the appropriate authority and
the value of any potential examinations assessed. Subsequent analysis may not be
precluded but deficiencies in packaging/container integrity must always be referred to in
any report or statement.

If the packaging/containment of a particular sample is found on receipt to be inadequate,
it will also be necessary to consider the implications for other samples transported in
close proximity to or in contact with it.

6.9 Special Considerations
[GBP #6.9; VAM # 6]

Great care should be taken to prevent misidentifying or contaminating forensic
samples.

The role of a court is, inter alia, to consider whether connections have been established
between an accused person and other relevant people or items. It is crucially important
therefore that nothing be done by the forensic scientists which would result in such
connections arising through mishandling of materials whilst in their possession.

To this end a forensic science laboratory should ensure that:
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• work on different items or cases cannot be mixed up;

• work on items relating to different people within a given case (defendants and/or
complainants) is carried out separately so as to avoid adventitious connections being
established;

• the possibility of contamination of one piece of evidence by another is minimised;

• the possibility of contamination of work by the forensic scientists or local environment
is minimised.

Forensic scientists often have to analyse samples for trace amounts of particular
analytes. A separate trace analysis facility should be provided to reduce the possibility of
contamination of such samples by other materials in which a ‘trace’ analyte is present at
much greater levels (usually several orders of magnitude higher). In a trace analysis
laboratory it will, in addition, be necessary to monitor the local environment for the
analyte of interest. It may also be necessary to control the movements of staff between
different laboratories.

Before undertaking the analysis of any sample, the analyst should check that the history
of the sample will not compromise the value of the experimental results. For example, if
the chain of custody of the sample is incomplete this may invalidate use of a sample as
evidence and hence an analysis could be a waste of effort.

6.10 History
[VAM #1]

Every sample received for forensic examination should have a documented
history.

To ensure the usefulness of an analysis, the analyst should know where each forensic
sample comes from, who took it and when, the circumstances under which the sample
was obtained, and the method by which it was collected. He should be able to add to this
history by detailing what he did to the sample and what he did with the sample remnant.

6.11 Chain of Custody
[VAM #1,6]

Every sample received for forensic examination should be accompanied by a
chain of custody record showing all previous custodians of the sample .

It is a requirement of the courts that an item of evidence be accounted for at all times. If
this cannot be done then any analytical report relating to such evidence may not be
acceptable in a court of law. It is essential therefore to record details of everyone who
has handled the sample, and of what they did with it and when. Chain of custody records
must be maintained for all items of evidence, to cover not only their transport to and
from the laboratory but also their movement within the laboratory.

Note: If a sample is split and sent to different parts of a laboratory then separate chain of
custody forms must be completed for each part of the main sample so treated.

The information on a chain of custody record should include:
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• a description of what is being transferred;

• the date of the transfer;

• the name of the person transferring the item;

• the signature of the person transferring the item;

• the name of the person accepting the item;

• the signature of the person accepting the item.

6.12 Storage
[GBP #6.11; VAM #6]

Material received for forensic examination must be stored securely at all times
when not undergoing analysis.

Items received for forensic analysis must be stored in a safe, secure, and suitable
environment. They must pose no danger to laboratory personnel and, in so far as it is
practicable to do so, their integrity must be preserved and they should be accessible only
to authorised staff.

6.13 Disposal
[GBP #6.12; VAM #1,6]

Laboratories should ensure that they comply with all legal requirement covering
the disposal of evidential material.

All items received for forensic analysis should be returned to the customer on
completion of the work or stored securely and safely on their behalf. Hazardous
materials should usually be returned under the control of the forensic scientist or safely
disposed of by the forensic scientist as soon as possible. However, no items should be
disposed of without the customer’s authority. There may also be statutory requirements
to be taken into account in deciding when disposal can be carried out.

For continuity/chain of evidence purposes, records of all disposals, however made, must
be maintained; this includes returns of items to customers. The same amount of care
should be accorded to items being returned, as is given to items being submitted for
examination, in respect of maintaining their security and integrity, as they may
subsequently have to be examined again.

When confidential documents are being disposed of, they should be treated as
confidential waste.

7. Method Selection
[GBP #7.2, 7.3; VAM #2]

The methods employed in forensic analysis must be properly validated and
recognised as appropriate, for the use to which they are put, by practioners in the
relevant field .
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For the result of an analysis to stand up in court, it should have been obtained using an
analytical method generally accepted in the relevant scientific community as being fit for
the purpose to which it has been put. Fitness for purpose normally requires that a
method be published in the peer reviewed literature plus evidence that adequate
performance is achieved with the method in practice.

It should be noted that some analytical methods are specified in legislation and, where
this is so, the specified methods must be used. It is not uncommon for a laboratory to
have developed, or have available, a method for a particular analysis which is superior to
one specified by statute. Results from such methods may be submitted as confirmatory
evidence but cannot take the place of results obtained by the official method.

8. Laboratory Records
[GBP #8.6; VAM #2]

Entries in laboratory notebooks should be contemporaneous and should be signed
and dated by the analyst.

All laboratory notes relating to a forensic analysis should be written down at the time the
work is carried out; they should also be signed and dated. The reason for this is that the
analyst may be called to give evidence in court about an analysis and should he wish to
refer to his notes he would only be allowed to do so if they were made at the same time
as the work they refer to   .

The analyst should also bear in mind that, under the rules of disclosure and the
requirement for advance notice of expert evidence, access to his laboratory notes and
records could be requested by the defence.

9. Interpretation of Results
[GBP #9; VAM #3]

If possible, some attempt should be made to assess the degree of certainty that can
be attached to an identification.

Whenever an interpretation of the result of a test is set down in writing, all relevant
numeric values should also be recorded, together with any known limitations of the test.

Qualitative tests are generally subject to false responses and the acceptance of these
false responses as true indications of the presence or absence of structural features
leads to an uncertainty surrounding statements of identity. Where doubt exists in the
mind of the analyst this should be reflected in the analysis report. In any case the analyst
should know the false positive and false negative rates for each test reported on and
take full account of this in reaching his conclusions.

An additional requirement for the interpretation of the results of a forensic analysis is
some indication of their significance in relation to the background information
surrounding the case.
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If a database is used as an aid to interpretation then the data contained within it should
be validated as authentic, representative and sufficient in scope and size to support the
interpretation made.

10. Confirmation of Results
[GBP #7.5; VAM #6.5]

Confirmatory tests should always be applied in order to substantiate the
conclusions from preliminary forensic tests.

To ensure that scientifically based claims of identity are not subject to the charge of
inadequacy they should, where possible, be backed up by other tests employing
independent techniques. This is an essential requirement where presumptive
identifications are obtained from screening tests. As an example, an identification based
on thin layer chromatography could be confirmed by mass spectrometry. Confirmation
should always be carried out on the same sample on which the presumptive identification
was made.

11. Analysis Report
[GBP #10; VAM #1]

Reports on forensic samples must speak only of what the analyst did or of what he
saw or heard in relation to the analysis.

In criminal cases the written output for the prosecution is usually a witness statement.
For the defence, a report often suffices as a brief for the lawyers but a statement is
required if the scientist’s evidence is to be adduced; reports are also usually presented in
civil cases. Witness statements are intended for presentation in courts of law by those
preparing them and, as such, must be signed by the person performing the work, or their
supervisor, and should relate only to the work of the signatory or to work carried out
under their direct supervision. Conclusions should distinguish clearly between fact and
opinion. For some purposes, for example under the Food Act, statutory reporting forms
or certificates of analysis are required and must be used.

The report or statement should indicate clearly:

• what was received;

• from whom it was received;

• when it was received;

• the relevant information provided;

• what was requested;

• what work was carried out;

• the results obtained;

• the interpretation of the results in the context of the given circumstances;

F

FF

F



o:\vam\publications\1998\1998063.doc Page 11

• any expert opinion;

• whether the item analysed was returned or retained;

• if applicable, to whom it was returned;

• ditto, when it was returned.

The report or statement should also comment on the condition of the sample
container/packaging; for example, whether it was damaged or in any other way
abnormal, whether the seal was intact etc.

Since the report or statement is intended for a lay audience, technical terms and jargon
should be avoided. Where this is not practical, such terminology should be confined to
technical annexes.

12. Documentation
[GBP #6.5, 8.6; VAM #1, 2]

All documentation relating to material received for forensic analysis must be kept
securely in a case file and must not be disposed of or destroyed without
appropriate authority.

As with material received for examination, all documentation connected with a given
case should be stored securely and be accessible only to authorised staff.
Documentation includes that received from the customer as well as that generated by
the laboratory, e.g. reports, notes, instrument print-outs, etc.

13. Security

13.1 Access Control
[VAM #1,6]

It is essential that all materials involved in a forensic analysis are stored securely
and are available only to authorised personnel.

That materials submitted for analysis should be stored in a safe and secure manner is a
principle already covered here (5.12) and in the main guide. Where analysis is
undertaken for forensic purposes there is an additional requirement for access control.
This applies both to sample materials and to data obtained on them and information
generated from such data.

Access rights for individuals will be determined by the laboratory management and may
be granted to differing degrees to different individuals or classes of individual. The
laboratory should have a policy on how this is to be done.

13.2 Use of Computers
[VAM #1,6]
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Forensic science laboratories should have established procedures for controlling
and protecting information stored on computer systems.

Increasing amounts of laboratory data and information are stored on, and transmitted
between, computer systems. In order to preserve the integrity of data/information,
control access to it, and ensure its availability to legitimate users, a forensic science
laboratory should have in place an information security management policy. Advice on
what to include in a policy can be found in documents such as BS 7799 [3].

13.3 Control of computers
[GBP #7.4; VAM #1,6]

Computer systems used in the course of forensic work should be under
configuration management control.

It is crucially important for a forensic scientist to be able to demonstrate to the courts
that, where data or information has been processed by a computer, it has been
processed correctly in the manner intended. In order to do this computer systems must
be adequately documented and validated. Advice on how to approach this is given in
guidance document NIS 37 available from UKAS [4].

The purpose of configuration control is to be able to relate the output of a computer to a
known, stable, state of the computer system. This helps to build confidence in the output
by ensuring that it can be reproduced substantially from the same input data.

14. Disclosure
[VAM #1]

Analysts undertaking work for the prosecution should be aware of the possible
need to disclose information relating to this work to the defence side.

A requirement which has arisen out of common law is that any information which could
undermine the prosecution case must be disclosed to the defence. There are also
statutory requirements for preserving the existence of material which may be of value to
the defence.

15. Laboratory Accreditation
[GBP #8.8; VAM #4]

Laboratories engaged in forensic testing work should seek and maintain
accreditation to a recognised and approved quality standard.

Given the critical nature of forensic work, it is highly desirable that a forensic science
laboratory is able to demonstrate that it has in place an effective quality
control/assurance programme. Since the technical competence of a laboratory
undertaking forensic work is of paramount importance, accreditation in accordance with
ISO Guide 25 should be sought. Additional guidance on interpreting the requirements of
this standard (actually of M10, the UK equivalent of ISO Guide 25), in the context of
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forensic analysis, is provided by the UKAS document NIS 46 [5]. The laboratory should
also be able to demonstrate the competence of its staff.
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