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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO
through ISO

member bodies). The work of preparing International Standards is normally carried out
technical committees. Each member body interested in a subject for which a technical

committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedy

described i
different ty
editorial ru

Attention is

- tHS€6 O—6GEYVE1OP b GO CHTEH a11o hose—trtended v, i v e "3‘ efratreée are
the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor the

bes of ISO documents should be noted. This document was drafted in accordande\with the
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may be the subject of

patent rightss. ISO shall not be held responsible for identifying any or all such patént-rights. Detalils of
any patent rjights identified during the development of the document will be in thé)Introduction and/or

on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade npme used in this document is information given for the conyvenience of users and doefs not

constitute ah endorsement.

For an exp
assessment,

Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The commititee responsible for this document is ISO/TC 272, Forensic sciences.

anation on the meaning of ISO specific terms and\expressions related to conformity
as well as information about ISO’s adherence to*the WTO principles in the Technical
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Introduction

This International Standard was produced with the aim to create global standards for manufacturers
of forensic products used in human DNA analysis. Inadvertent contamination by manufacturers of
consumables and reagents, when combined with the improved sensitivity of DNA testing methods,
increasingly interferes with forensic analysis.

© ISO 2016 - All rights reserved v
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INTERNATIONAL STANDARD

ISO 18385:2016(E)

Minimizing the risk of human DNA contamination in
products used to collect, store and analyze biological
material for forensic purposes — Requirements

WARNING — This International Standard calls for the use of procedures that may be a health
hazard or cause injury if adequate precautions are not taken.

1 3

This
stord
reag

The

colle
analy
othe

This
clear

pcope
[nternational Standard specifies requirements for the production of productsused in tH

ents used in post-amplification analysis.

fonsumables and reagents covered by this International Standard nelude those used
rtion (sampling kits), such as swabs, containers, and packaging and also products
sis of DNA samples, such as tubes and other plasticware, dispgsable laboratory coats
" consumables.

[nternational Standard applies to the production of consumables and reagents which dg
ing for continued use. This International Standard doés not cover technical product sf

(i.e. product design).

This

This
of de|

Ano

[nternational Standard excludes microbiologieal testing.

International Standard specifies a requirement for manufacturers to minimize the risk o

Verview of the International Standard is provided in Figure 1.

e collection,

ge, and analysis of biological material for forensic DNA purposes, but notthose consymables and

for evidence
used in the
gloves, and

notrequire
ecifications

foccurrence

tectable human nuclear DNA contamination in products used by the global forensic comimunity.
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5.4
Subcontracting of work and

purchase of components

Clause 6

}

Clause 7

!

6.2
Risk assessment:

®o2
Risk assessment:
Unacceptable

6.3
Risk raitigation

Control of nonconforming
product

Clause 8 Clause 9

Figure 1 — Overview of the processes coxlé?ed by this International Standard

xO
O
2 Terms and definitions Q\\

-

For the purposes of this document, the @o{/ving terms and definitions apply.

2.1 @)

allele :
one of a nunpber of alternati\& a specific location on an individual’'s DNA

2.2 Q‘Q
amplificatipn
process of cppying é ents of the DNA sequence exponentially

Note 1 to entfy: %ﬁs also called Polymerase Chain Reaction (PCR).

2.3 ©

amplification negative control
sample with no DNA material used to verify that the amplification (2.2) is free of contamination (2.7)

2.4
amplification positive control
sample with known DNA material used to verify that the amplification (2.2) works

2.5
analytical threshold
relative fluorescence unit value at which a laboratory has determined to call a peak an allele (2.1)

2 © IS0 2016 - All rights reserved
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2.6

batch release test

test performed by or on behalf of the manufacturer (2.15) on a batch of components, which has to be
satisfactorily completed before the batch can be released

[SOURCE: ISO/TS 21003-7:2008, 3.1.9]

2.7

contamination

introduction of detectable nuclear DNA or human cellular material during the manufacturing or
assembly processes that would compromise the forensic human DNA analysis

2.8
contpmination detection limit
valu¢ at or above which human DNA is deemed to be ‘detected’ and below whichl/the dgompound is
deenped to be ‘not detected’

29
DNA(reduction factor
ratio| of the DNA quantity of an untreated cell-spiked sample to the DNAquantity of an identical cell-
spik¢d sample that has undergone appropriate post-production treatment

2.10
eluate
solutlion resulting from the DNA extraction process

2.11
extraction negative control
samile with no cellular or DNA material used to verify that the DNA extraction] is free of
cont@gmination (2.7)

2.12
extraction positive control
sample with known cellular or DNA material used to verify that a DNA extraction works

2.13
ISO 18385 forensic DNA grade
label|given to products that have been produced in accordance with this International Standard

2.14
kit

set of consumablestand/or chemicals (or reagents), and instructions for use, packaged tpgether and
interjded for uséjas specified by the manufacturer (2.15)

2.15
manpfacturer
orgarllization that produces and/or packages the product

2.16

manufacturing environment

area, room, or space identified for the production and/or packaging of products used to collect and
analyze biological materials

2.17
out-of-specification
test results that do not comply with the product specification

2.18
person reference sample
biological material taken from a known source with the purpose of creating a DNA profile for comparison

© IS0 2016 - All rights reserved 3
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post-production treatment
contamination (2.7) reduction treatment conducted after primary packaging (2.20) to ensure that any
human DNA contaminants above the contamination detection limit (2.8) are physically destroyed or not
accessible to DNA amplification (2.2)

2.20

primary packaging

packaging d
[SOURCE: IS

esigned to come into direct contact with the product

0 21067:2007, 2.2.2]

2.21

primary transport container

product des

EXAMPLE
transport me

2.22
product
consumable
store, and a

2.23
production|
process or 1y

2.24
sample
portion of b

2.25
validation
confirmatio
use or appli

Note 1 to ent
Note 2 to ent
[SOURCE: I

2.26
verification
confirmatio

gned to transport the sample

Envelopes, evidence bags, specimen jars, swab boxes, and collection devices.with integ
chanisms.

s and reagents which do not require cleaning for continued use and are used to cg
nalyze biological material for forensic purposes, but not useddn post-amplification ana

nethod for the manufacture of products

ological material or collected item, on whi¢h the test or analysis is carried out

h, through the provision of objective evidence, that the requirements for a specific inte
Fation have been fulfilled

Fy: The term “validated” is used to designate the corresponding status.

Fy: The use conditionsfor validation can be real or simulated.

0 9000:2015, 3:8:13]

]
h, through the provision of objective evidence, that specified requirements have been ful

rated

llect,
lysis

nded

filled

Note 1 to ent

F'y=The term “verified” is used to designate the corresponding status.

Note 2 to entry: Confirmation can comprise activities such as

— performin

g alternative calculations,

— comparing a new design specification with a similar proven design specification,

— undertaking tests and demonstrations, and

—reviewing

[SOURCE: IS

documents prior to issue.

09000:2015, 3.8.12]
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3 Abbreviated terms

bp
DNA
EO

Base pair
Deoxyribonucleic acid

Ethylene oxide

HEPA High efficiency particulate air

PCR

Polymerase chain reaction

QA

qPCR

STR

4

4.1

For {
analy
but a

4.2

cont
Thes
likely
not d

Thes|

a) 4

Quality assurance
Quantitative PCR

Short tandem repeat

Types of products

General

he purposes of this International Standard, the prodacts used in the collection, §
sis of biological material for forensic DNA purposes ateas outlined below. These prod
re not limited to, the examples listed in 4.2, 4.3, and %.4.

Products that come into direct contactwith biological stains or material g
aining human DNA

e products are considered to be high risk' because the contaminating biological mater
F to be transferred. As a result, they;should undergo post-production treatment proy
amage the product.

e products include, but are not limited to, the following examples:

rloves;

b)
‘)
d)
e)
)

aper substrates onte-which samples are deposited from persons;
late seals/covers/strips;
lates;

rimary.transport container;

torage, and
icts include,

otentially

al or DNA is
ided it does

dmpling Kits;

g) spin baskets;

h) swabs;

i) tapes for sample recovery;

j) tips;
k) tubes.
© ISO 2016 - All rights reserved
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4.3 Chemicals, reagents, solvents, and some disposables involved in the analysis of
human DNA

These products are considered high risk because contaminating biological material or DNA is likely
to generate a profile. If post-production treatment is not possible and batch release testing is unlikely
to detect contamination due to the heterogeneous nature of the material, the stringency of anti-
contamination measures adopted during manufacture shall be considered during the risk assessment
as outlined in Clauses 6 and 7.

These products include, but are not limited to, the following examples:

a) DNA extraetiontdts:
b) DNA mifroconcentrators;
c¢) PCR amplification kits;

d) other chemicals and reagents used to identify, recover, and analyze biological material.

4.4 Protdctive barrier products that are used during the collection‘aird analysis of
biological material

These prodjicts are not specifically designed to come in contact with biological material and are
generally prjotective barriers used to prevent contamination by forefisic examiners.

These include, but are not limited to, the following protective clothing:
a) facial hair covers;

b) hairnets;
c) lab coats;
d) masks;
e) scene suits;
f) shoe covers;

g) sleeve guards.

5 Quality management systems

5.1 Genefal

A documented quality management system shall be in place. The quality management system [shall
Comply Wit}‘ & rele‘vrant qua“fxr hacad ctandard

oy oot oTatTT o

NOTE ISO 9001 is an example of a relevant quality-based standard.

5.2 Documents and records

Documented procedures shall be established and maintained for the manufacture of products relevant
to this International Standard, and for the creation and monitoring of the manufacturing environments.
If applicable, documented procedures shall also define the post-production treatment and testing, and
where required, any corrective actions. These documents shall be version controlled and have specific
effective dates.

6 © IS0 2016 - All rights reserved
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Records of the products shall include details that allow traceability to their component materials
and shall include the control numbers that allow the identification of the date of production and the
associated manufacturing location.

Documents and records required by this International Standard shall be maintained for a minimum
of five years.

NOTE Five years has been nominated as most critical consumables would have expiry dates within this
period. Legislation requirements in some countries can require longer periods. Consumers of these products can
choose to include details for longer document retention periods in tender documents.

5.3 rAuthorization

The responsibilities and authority for implementing, performing, and monitoring the\proredures and
requjrements described in this International Standard shall be specified and documented.

5.4 | Subcontracting of work and purchase of components

The manufacturer shall evaluate and select suppliers and sub-contractors based on thdir ability to
supply product in accordance with the manufacturers’ requirements-that assist the manufacturer
in meeting this International Standard. Criteria for selection, evaluation, and re-evaluatfion shall be
established. Records of the results of evaluations and any necessary actions arising from thle evaluation
shalllbe maintained.

The manufacturer shall retain responsibility for all components of their products.

5.5 | Control of nonconforming product

The [manufacturer shall ensure that product which does not conform to product reqyirements is
identified and controlled to prevent its unintended use or delivery. A documented procedure shall be
established to define the controls for dealing'with nonconforming product.

Where applicable, the manufacturer~shall deal with nonconforming product by one or more of the
following ways:

a) Dby taking action to eliminateé the detected nonconformity;

b) by authorizing its usé€, release, or acceptance under concession by a relevant authorityf and, where
pplicable, by the ctiStomer;

c) by taking action to preclude its original intended use or application;

d) by taking~action appropriate to the effects, or potential effects, of the nonconfofmity when
onconferming product is detected after delivery or use has started.

Whepmonconforming product is corrected, it shall be subject to re-verification to demonstrate

Conf it tatha racgivramantc
OFtr y—totrefreqtirements:

Records of the nature of nonconformities and any subsequent actions taken, including concessions
obtained, shall be maintained.

Manufacturers shall establish procedures to notify customers who purchased released products
subsequently found to have failed the product specifications or where the quality of the product has
been impacted.

© IS0 2016 - All rights reserved 7
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5.6 Corrective and preventive action

Documented procedures shall be established to investigate quality issues identified through
environmental monitoring (see Clause 7), batch release testing (see Clause 9), or customer complaints
relating to product contamination. This shall include recording the following:

review

5.7 Staff

Manufactur
samples fro

NOTE1l R¢
collection of

A voluntary
have the po|
detection sy
(see Annex

contaminati

NOTE 2
unavoidable
it can lead th
detection sy§

NOTE3 T
profiles of e

6 Huma

6.1 Gene

Risk manag
the scope o
products us
shall establi
the risks (s¢
(see Clauseq

Hymans are constantly shedding DNA and the inadvertent contamination of product is a constar

nature and extent of the issue;
investigation to determine the root cause of the issue;

corrective and preventive action taken;

bf the effectiveness of the corrective action.

rontamination detection provision

ers shall document and implement a policy for the collection of relevant voluntary refey
n personnel involved in the production of products.

fer to legislative or regulatory restrictions or preclusion in your jurisdiction regardin
boluntary reference samples from staff.

reference sample should be collected, with written permission, from personnel
(tential to introduce DNA into the product. Personnel in€luded in the staff contamin
stem should be determined based on risk. If a sample.is‘provided, a relevant DNA pi
[) shall be generated and recorded for quality assurange purposes. Information on the
on detection system shall be documented.

Fisk regardless of control measures implementéd. When staff contamination of a product o
em to being erroneously linked by police to~a crime or a series of crimes. A staff contamin
tem is used to detect the occurrence of confamination and protect against an erroneous linka

e International Commission on Missing-Persons provides a secure platform as a repository fof
ployees of manufacturing companies (www.ic-mp.org).

h DNA contaminatien-risk management

ral

bment occurs-across the product lifecycle. For the purposes of this International Stan
F risk managément is limited to risks that can introduce human DNA contamination
ed to colleot, store, and analyze biological material for forensic purposes. The manufac
sh, do¢ument, and maintain an on-going process for identifying, estimating, and evalu
e 62)5 controlling these risks (see 6.3 and 6.4), and monitoring the effectiveness of con

ence

b the

who
htion
rofile
staff

tand
curs,
ation
re.

DNA

Hard,
into
furer
ating
trols
and

} 77and 9). The manufacturer shall collect and periodically review relevant product

process information (e.g. analysis of data, customer complaints, and corrective and preventive actions)
to evaluate if any previously unrecognized risks are present or if a previously identified risk is no longer
acceptable. If either of these occurs, the impact on previously implemented risk assessment and control
measures shall be evaluated and the risk control measures updated as necessary. The results of the
periodic reviews shall be recorded.

6.2 Risk assessment

The manufacturer shall perform and maintain a documented risk assessment evaluating identified
risks for the probability of a potential human DNA contamination event occurring and the severity of
that event if it were to occur. The risk assessment shall cover all stages of the manufacturing process for

products lis

ted in Clause 4.

© ISO 2016 - All rights reserved
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Underlying assumptions and results of the risk assessment should be supported by corresponding
data, quality control history, information, and/or research. When assessing the risk of a contamination
event, the decision making process shall take into account the product’s intended use and the ability of
the manufacturer to detect the contaminant. Other factors influencing the risk event such as existing
contamination controls should also be taken into account. These other factors include, but are not
limited to, the following:

a) product protection (e.g. handling of open, primary packed or secondary packed product);
b) human product interaction (e.g. manual handling, semi-automated or fully automated process);
0 onside ion n he given to the eas where there i hioh ri of human DNA transfer or

accumulation to the product, for example, a bench top where items are assembled or there {33 high level of
luman-to-product interface.

c) personnel gowning (e.g. clothes, shoes, hairnet, mask, gloves, sleeve guards);

d) dlesign of manufacturing environment (e.g. housing, cabinets, laminar airflow units);

e) design of room (e.g. floor, wall and ceiling surfaces, ventilation,(HEPA filtration, [positive air
pressure, cleanroom);

f) design of workflow (e.g. unidirectional workflow, frequency, of product batch prodyction, other

products produced in the same environment);

g) 9decondary contamination risk (e.g. contamination ofiequipment, secondary contamination of
gloves, glove change rules);

h) personnel training (e.g. training in contamination’prevention techniques);

i) 1goom access (e.g. limited access to authorized’and trained personnel);

j) ¢leaning regime (e.g. cleaning procedures, targeted surfaces, and frequency);
INOTE 2  Dust can be one of numepoussignificant contamination sources of human DNA.
k) gtaff and equipment changes;

1) the type of products (e.g-products that come into direct contact with biological staing or material
Iotentially containing-human DNA (see 4.2);

ost-production treatment (e.g. EO treatment after production step);
n) gystematic or’sporadic contamination (e.g. bulk material or piece goods);

0) inspection and sampling plan for quality testing, including

— Acriteria for product acceptance, and

A

PR £ J: 1 INATA I o +1 1
—  DOCIIUIVILY UL dPpIIcU DINA UTLELLIUIT HTITLITOU.

NOTE 3  Final product testing cannot provide a high level of assurance of absence of DNA, where contamination
is sporadic. If DNA contamination is extensive and homogeneous, product/component testing can identify DNA
contamination if sensitive test methods are used.

The manufacturer shall have a documented procedure for determining risk acceptability. Each risk is
evaluated for acceptability based on that procedure. Contamination risks are classified as acceptable
(negligible risks), conditionally acceptable (minor risks), or unacceptable (significant risks), based on
the manufacturer’s documented risk acceptability criteria.

© IS0 2016 - All rights reserved 9
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6.3 Risk mitigation

Unacceptable contamination risks shall be eliminated or reduced by implementation of additional

contaminati

on prevention measures such as those listed in 6.2 a) to o).

Conditionally, acceptable risks should be considered for further risk reduction. If the risk cannot be
reduced further, a conditionally acceptable risk is considered acceptable.

If the risk classification is conditionally acceptable or unacceptable, the following risk reduction
measures shall be considered, if they are not already in place:

a) personnel gowning including appropriate clothes, shoes, hairnet, mask, gloves, sleeve guards:
b) inareaq of open product handling:
— uniflirectional workflow;
— HEPA filters over air inlets;
— posjitive air pressure;
c) laminarairflow units where technically feasible.
6.4 Risk control measures

6.4.1 Equipment

All equipmse
recorded.

To minimize
and financid

6.4.2 Per

Access to th
manufactur
risk reducti

6.4.3 C(Cled

A cleaning
the environ
contaminati
include a py
material. Re

nt in direct contact with or that might contamiinate the product shall be identified

the risk of contamination, the productionprocesses should be automated where techn
lly feasible.

sonnel

e manufacturing environment shall be restricted. All authorized personnel enterin
ng environment shall be provided with appropriate training regarding DNA contamin
bn techniques. All training shall be documented.

Ining and maintenance

schedule shall’ be established based on risk. The schedule shall take into acq
ment anpd\'production conducted, and target surfaces and areas for potential hy
on. Thexcleaning procedure shall be appropriate and effective, documented and
ocedute for decontamination of surfaces and areas contaminated with human biolg
cords shall be maintained to demonstrate that appropriate cleaning has been undert]

and

cally

b the
htion

ount
iman
shall
gical
aken

in accordan

NOTE

il 1 111 1 1 1 1
C WILIT UIT ©SUAdUIISTIICU SCIICUUIC.

As part of the demonstration of appropriateness and effectiveness of a cleaning regime, the

manufacturer can use decontaminants and decontamination procedures that have been proven by others to be
effective against the substances which would constitute contamination. The initial research data can be included
as part of the manufacturer/assembler’s documentation.

The documented procedure shall include any requirements for protective clothing to be worn by
personnel undertaking maintenance in the manufacturing environment. In addition, any requirements
for the cleaning of the equipment or environment following any maintenance shall be documented in
the procedure. Records shall be maintained to demonstrate that appropriate cleaning was undertaken
in accordance with the documented procedure.

10 © IS0 2016 - All rights reserved
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7 Environmental human DNA monitoring

The determination of the need for environmental monitoring and where in the process it is required
should be based on risk (see 6.2).

Where required, environmental monitoring shall be performed according to an approved and
documented policy and procedure.

The procedure for monitoring shall include locations tested, number of samples per location tested, test
method, detection limits, and should also include acceptance levels and testing intervals (in accordance
with Annex A). Monitoring shall also be conducted following any clean-up procedure pursuant to any

13- calntanaanation axrant

knov

All nf
issusg
into

detel

A pr
envil

and documented.

Ifthe

8 1

Post
are 11
cons
Clau

NOT]H
dowr

NOTH

Safef]
remd

Post;

Valid
ampl
at led
of pr

It is

onitoring tests and results shall be documented and the records retained to identify 4
s. Data from the monitoring of the environment shall be trended regularly and, used
the risk management process. Environmental monitoring warning and caction lev
'mined based on risk and reviewed based on trending data.

ocedure regarding measures that shall be taken with batches of products proc
onment that has failed the QA monitoring (i.e. DNA contaminatioi’is detected) shall b

pass parameter is not met, the appropriate action shall thenbé€ taken as per documente
Requirements for products subject to post-production treatment

production treatment should be conducted on thé.products listed under 4.2, so long as
ot damaged and it does not affect the produet specifications. Post-production treatn

be 8 cannot be met, then Clause 9 shall apply.

1 A method can impact chemical andphysical properties of treated products which might i
stream applications (e.g. effects onsstability and integrity of purified DNA).

2 Anexample of a product damaged by EO post-production treatment are products contain

y considerations need to-also be addressed when using any post-production tred
val of EO residuals to-a safe level.

production methods’shall be effective, for guidance see Annex B.

ation of post-production treatments shall demonstrate that the treatment is effective
ifiable human DNA contamination using cell spiked samples resulting in a DNA reduct
ist 1 000 (see Annex A) and does not introduce interference or negatively impact the
pducts;-and that products are safe for human contact.

ny systemic
as an input
els shall be

luced in an
e developed

l procedure.

he products
hent may be

dered for items listed in 4.3 and 4.4. If no pest-production treatment is performed or the criteria in

nterfere with

ng desiccant.

tments, e.g.

at reducing
ion factor of
erformance

récognized that some components of products may be adversely affected by post

-production

treatment. Therefore, in these cases, it may only be appropriate to treat individual components of the
product.

Manufacturers shall monitor and record compliance with the documented post-production
treatment process.

A verification process shall be conducted of the post-production treatment. The frequency shall be
determined based on risk. Revalidation should be performed if necessary (e.g. equipment change or
material modification).
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9 Requirements for products not subject to post-production treatment

9.1 Product testing

Manufacturers shall establish batch release testing that includes testing of the product for the presence
of detectable human DNA using current forensic methods (see Annex A). Manufacturers shall develop a
batch testing plan and procedure based on risk.

The test method used shall be validated and be sensitive enough to demonstrate conformity to this
International Standard (see Annex A).

NOTE ISP/IEC 17025 and ISO 15189 provide guidance in the validation of test methods.

9.2 Batchrecords

The following information shall be recorded:

a) alotor patch number;

b) adescription of the quality test conducted;

c) limit of detection and/or acceptance criteria for the characteristics tested for;
d) results pfthe quality tests.

In the case ¢f any out-of-specification result, the nature of the issué, any subsequent actions taken, and
justification for what if any additional testing was performed.and, if appropriate, how the product was
determined|to be conforming shall be documented (see 5.5 and 5.6).

10 Produft packaging, labelling, and documentation

Products shhll be packaged in a manner that maintains their integrity in reference to the requirenpents
within this International Standard.

Manufacturgrs shall clearly identify when their products have been produced in accordance with this
Internationgl Standard.

NOTE 1 AI example of product identification/labelling can be “ISO 18385 Forensic DNA Grade”.

NOTE 2  Tle ISO 18385 forehsic DNA grade label is given to products that have been produced in accordlance
with this Int¢rnational Standard.

The manufafcturer should also indicate any method of post-production treatment used.

A product that iftieludes multiple components shall be labelled so as to be clear which compomnents
adhere to this-International Standard.

12 © IS0 2016 - All rights reserved
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Annex A
(normative)

Compliance testing

General

The goal of compliance testing is to show the absence of amplifiable human nuclear DNA fre]gments that
f sufficient size and/or quantity to interfere with current forensic DNA analysistnethqds.

are

Test methods shall include extraction positive and negative controls as well asiamplificafion positive

and

Detajls of the methods and DNA analysis kits used may be obtained from the relev
laboratories and the manufacturers of the kits.

A2

The
swa

Itis

The

of total extracted DNA shall be analyzed {ising an appropriate real time qPCR test that can d
DNA|or other comparable tests.

The
Inte

records maintained.

The
a)

A3

egative controls where appropriate.

Test procedures for environmental monitoring

tecommended that each sampling area be 10°¢m x 10 cm where possible.

¢xtraction method used shall be appropriate for samples containing low levels of DNA.

test procedure used shall <bg*validated and be appropriate to demonstrate confor
rnational Standard. All tests shall be conducted by trained and competent personnel

results of tests shallbe recorded and as a minimum include the following:
dlate testing performed;
tlest sample locations;

lesting’equipment and methods;

hnt forensic

hreas sampled for environmental monitoring should be swabbed with slightly moistened cotton
bs or equivalent sampling material (e.g. adhesive tape). The size and location of the sampling area
of the equipment and/or production surface shall be<documented and be appropriate
being tested.

for the item

The amount

btect human

mity to this
ind training

analytical controls;

testing results (including pass/fail).

Validation of post-production treatments

This process shall include samples spiked with the same known quantity of human cellular material,
such as cultured cells or white blood cells, in a sufficient quantity to extract human DNA from treated
versus untreated samples and quantitate the DNA by qPCR, or a comparable quantitative method of
equivalent or better sensitivity, to demonstrate the required DNA reduction-factor of 1 000.

NOT

E1 10000 cells is a sufficient quantity and is approximately 67 ng of DNA.

© ISO 2016 - All rights reserved
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Details about types of samples, analysis conditions and interpretation of results shall be recorded
and maintained.

NOTE 2
such as foren

A.4 Prod

sic laboratories and paternity testing laboratories.

uct testing

A.4.1 Testing of amplification Kits

Amplificatig
quantificati
conducted 4

For qPCR qu

For STR PCR kits, a result shall be determined by replicate testing. If 2 of 4 replicates (or equivg

display 1 or
A.4.2 Tes
For DNA ext

A.4.3 Tes

Appropriate
DNA extract]
containing |

NOTE A

For the pury

a) A DNA
accordi

If 2 or
investig
or qPCH
analytid

b) A gPCR

be used
of 50 pg

Or othe

nkits chall ho tosted ta shaw ahsence of :\mp“ﬁ'ah]n human DNA within the r‘nagnnfc

The analysis of samples by qPCR can be established in-house or is available from commercial suppliers

PCR

bn kits and STR PCR kits shall be tested using samples containing no template DN/
ccording to manufacturer recommendations as a minimum.

antification kits, a result above the limit of detection of the assay shall be considered 4

more alleles over the analytical threshold within a read region, it is gensidered a fail.

[ing of DNA extraction Kits

raction kits, extraction negative controls shall be tested in-accordance with A.4.3.

[ing of other products

samples shall be tested. The identified sample (e.gJcomplete swab tip) shall be used i
ion method where applicable. The extraction method used should be appropriate for san
bw levels of DNA. The input volume of eluate should be optimized to maximize sensitivi

Kuitable volume of eluate is 25 pl to 100 ul.

oses of product testing, one of the following methods shall be used.

g to manufacturer recommendations as a minimum.

more allele/peaks appear above the analytical threshold in the read region, fu
ation should be undértaken to determine if it is the result of contamination (e.g. repl
 testing). A result‘shall be considered a fail if more than 4 allele/peaks appear ove
al threshold within the read region.

system with<@limit of detection of at least 0,5 pg/ul, using human inclusive primers,
A result should be determined by replicate testing. A result equivalent to a concentr
or mo¥re'in an elution volume of 100 pl shall be considered a fail.

" tests where equivalent or better sensitivity is demonstrated.

and

fail.

lent)

h the
hples
Ly.

analysis kit containing 14 or mere relevant STR markers (see Annex C) and condycted

rther
icate
r the

shall
htion

14
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