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Forewords

ISO (the International Organization for Standardization) is a worldwide federation of national
standards bodies (ISO member bodies). The work of preparing International Standards is normally
carried out through ISO 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.
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IDF (the International Dairy Federation) is a non-profit private sector organization representing the
interests of various stakeholders in dairying at the global level. IDF members are organized in National
Committees, which are national associations composed of representatives of dairy-related national
interest groups including dairy farmers, dairy processing industry, dairy suppliers, academics and
governments/food control authorities.

ISO and IDF collaborate closely on all matters of standardization relating to methods of analysis
and sampling for milk and milk products. Since 2001, ISO and IDF jointly publish their International
Standards using the logos and reference numbers of both organizations.
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G

uidelines for the validation of qualitative screening

methods for the detection of residues of veterinary drugs
in milk and milk products
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2 [ Normative references

There are no normative references in this document.

3 | Terms and definitions

For the purposes of this document, the following terms and definitions apply.

IS and [EC maintain terminological databases for use in standardization at the following ad
—| ISO Online browsing platform: available at https://www.iso.org/obp

— | IEC'Electropedia: available at https://www.electropedia.org/

3

Scope

is document describes general workflows and protocols for the validation and the, v
qualitative screening tests for the detection of residues of veterinary drugs in liquid
steurized, UHT and reconstituted milk powders and whey protein extracts), icluding
thods. This guideline does not cover the validation of residue analysis by HPLG\UHPLC or L

is document is intended to be useful for manufacturers of screening test kits;laboratories
eening methods or tests, competent authorities and dairies or end usefsof reagents or te
ection of veterinary drug residues in milk products. This documeTit\facilitates and img
idation and verification of screening methods. The goals of this document are a harmor
idation of methods or test kits in order for all stakeholders to have full trust in the result
eening and to limit the overlap and multiplication of validation work in different labor
ring the validation results generated by an independent laboratory. Furthermore, a ha
idation and verification procedure allows for comparison of the performance of different
thods.

Ls document does not imply that all end users are-bhound to perform all verification work p

verification of the correct use of reagents/kits for the detection of antimicrobials is not j
pe of this document.

brification
milk (raw,
biological
C-MS/MS.

validating
sts for the
roves the
ization in
of residue
htories by
rmonized
screening

roposed.

bart of the

lresses:

biological method
method that is used to detect cellular responses to analytes

ibition”.

EXAMPLE Inhibition of bacterial growth, immunological test, and receptor test.

3.2

qualitative method

method that gives a yes/no response, with no indication of the concentration of the putative analyte
EXAMPLE1 Bacterial growth inhibition tests which give a result of either “no zone” or “zone of inh
EXAMPLE 2 Inhibition tests which give a colour change of growth medium.
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EXAMPLE 3 Immunochemical/ligand binding tests, where a response is considered as “above” or “below” a

cut-off level; or where analytes with different cross-reactivities are included within the method scope.

EXAMPLE 4 Biosensors.

3.3
matrix
non-analyte portion of the sample

Note 1 to entry: Matrices are included in the scope.

3.4
detection capability
ccp
smallest dontent of the analyte that can be detected, identified and/or quantified in a sample‘with
error probability of 3

Note 1 to ¢ntry: The B error is the probability that the tested sample is truly non-conformant even thoug|
conformanft measurement has been obtained.

3.5
cut-off leyel

response pr signal from a screening test which indicates that a sample cphtains an analyte at or ab
the screerjing target concentration

3.6
blank majtrix sample
negative rontrol sample

an

ve

sample from animals with known history of treatment which have not been exposed to the substafce

in question

Note 1 to gntry: If samples from such animals are not available, samples which have been previously confirmed

as confornpant and not containing residues of the substance of interest by suitably sensitive physicochem
tests can al|so be acceptable.

Note 2 to eptry: See Table 1.

3.7
positive dontrol sample
control sample that is spiked with-the test analyte at the screening target concentration

Note 1 to ¢ntry: This can, howeéver also be an incurred-positive sample (i.e. sample taken from animals wh
have been freated with thesubstance in question) or Certified Reference Material.

3.8

screening target concentration

concentraftion affWwhich a screening test categorizes the sample as “screen positive” (potentially n
conformapt)

cal

ich

e

n-

Note 1 to entry: This should always be lower than the regulatory Iimit.

3.9
validation

confirmation, through the provision of objective evidence, that the requirements for a specific intended

use or application, such as a test or measurement method, have been fulfilled

EXAMPLE Procedure applied in the originator laboratory (manufacturer’s laboratory) or in an independent

laboratory.

Note 1 to entry: Validation often determines the fitness for purpose of a method.

2 © ISO and IDF 2021 - All rights reserved
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3.10
verification
procedure applied to a method which has been previously validated in the case of a transfer validation

Note 1 to entry: The verification procedure is applied by a receptor laboratory for the same matrix as initially
validated, to demonstrate that the method will work reliably in that laboratory with locally sourced milk and is
fit for purpose.

3.11
originator laboratory

bly not the
validation

reas others

mgximum concentration of-residue resulting from the use of veterinary drugs that is recommended by
th¢ Codex Alimentarius,Commission to be legally permitted or recognized as acceptable in fopd

Nofe 1 to entry: Antibiotics are used to treat and prevent diseases in animal husbandry and as a [result, low
redidues of antibiotics’can be present in food. MRLs are set for pharmacologically active substandes used or
intpnded to be usedJin veterinary medicinal products placed on the market. In the EU the MRLs are set by EMA
(Eyropean Medicines Agency).

3.16

minimum required performance limit

MRPLE

minimum content of an analyte in a sample, which atIeast has to be detected and confirmed

Note 1 to entry: MRPL is intended to harmonize the analytical performance of methods for substances for which
no permitted limit has been established.

3.17

reference point for action

RPA

level of a residue of a pharmacologically active substance established for control reasons in the case
of certain substances for which a maximum residue limit has not been laid down following certain EU
regulations

Note 1 to entry: EU Regulation 470/2009 is applicable for maximum residue limits.

© ISO and IDF 2021 - All rights reserved 3


https://standardsiso.com/api/?name=803e6cc90ebf2c016f44f7066a62d3a7

ISO/TS 23758:2021(E)
IDF /RM 251:2021(E)

Note 2 to entry: RPAs are currently based on analytical considerations (i.e. the lowest concentration that can
be quantified using a validated analytical method). The aim is “to define an analytical concentration for a non-
allowed pharmacologically active substance that can be determined by official control laboratories and that is
low enough to adequately protect the consumers of food commodities which contain that substance”[19],

3.18

positive / negative result

result of the test after interpretation of the reading of the test taking into account the (pre-set) cut-off
level

Note 1 to entry: Positive result: presence of antimicrobial residues (microbial inhibitor test) or presence of
residues oflveterinary drugs.

Note 2 to |entry: Negative result: absence of antimicrobial residues (microbial inhibitor test) or absencq of
residues of veterinary drugs. Since only screening tests are involved, no judgement about ‘conformant’or ‘npn-
conformanjt’ can be made.

3.19
repeatabjlity limit
value less|than or equal to which the absolute difference between two measurément results obtained
under repeatability conditions is expected with a probability of 95 %

3.20
probability of detection
POD
proportioh of positive analytical outcomes for a qualitative method{or a given matrix at a given analyte
level or cqncentration

Note 1 to eptry: POD is concentration dependent (AOAC, 2014[ZR;

4 Pringiple

Samples ¢f matrix spiked with known levels_of analyte are run on the test under validation|or
verificatign to determine the detection capability, sensitivity and robustness of the test. Evaluatior] of
the test results determines the tests' suitability for routine use in screening milk for the presencq of
veterinary residues.

NOTE Annex B provides informatien on FDA tolerances and/or safe levels of animal drug residues in millt.

The key requirement for a screening method is its ability to reliably detect the analyte in question at the
chosen scfeening target cpiicentration. The screening target concentration should be chosen to avpid
false-negdtive results, i.e-lew enough to ensure that if the analyte in question is present in the sample
at the Regulatory Limit;the sample will be classified as 'Screened Positive".

Both validation andwerification should provide the objective evidence that this key requirement is njet.
Validatior] should cover the entire matrix/species/analyte combinations claimed within the scopq of
the methdd standard operating procedure (SOP). Validation should be as broad as possible to cover the
scope of all end users

Verification should cover the matrix/species/analyte combinations included in the scope of the
implementing (receptor) laboratory. The extent of validation required is variable, depending on whether
it is a validation or a verification of a transferred method.

The verification does not need to cover the entire spectrum if the implementing laboratory is to be
applicable to only a limited scope (e.g. some species and not others, some residues more relevant than
others, raw but not UHT [Ultra-High temperature] milk, etc.).

Ifareceptor laboratory wants to use the method for screening in a different matrix (IDF 2014) not tested
by the originator laboratory, the receptor laboratory should test all necessary validation parameters to
prove that the method functions for that specific matrix.

4 © ISO and IDF 2021 - All rights reserved
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General requirements for the test/Kit

The developer or the manufacturer should provide information regarding methodology, test reagents,
additional chemicals not necessarily included in the kit, operating requirements (information about
the reading system, cut-off level), test specifications and documentation (extracted from ISO 18330
and ISO 13969). Additionally, the target country(ies) and its/their specific regulatory limits should be
known, in order for the test to be evaluated against the appropriate regulatory limits.

Elements of information to be provided by the manufacturer/distributor/lab manager (in case of an in-
house developed method) before starting the validation are as follows:

.1 Standard blank matrix

Test principle, principle of reading and interpretation of the test (including cut-offlevel ordalculation
of cut-off level).

Test formats, if relevant (e.g. ampoules/plates).

Scope of the test:

— Matrices suitable to be tested: matrices in the scope of the document’(see Clause 1).
— Animal species producing the milk.

— Matrices with potential impact (interference) on the result;

Potential impact of the use of sample preservatives.

Spectrum of the test: list of veterinary drugs and expected detection capabilities (so far known).

List with the current regulatory limits (RL) for the/detectable veterinary drugs in the maffrix(ces) of
concern in the country(ies) of concern.

Detailed protocol in a language understoed by laboratory staff: if minor modifications peed to be
made to the method according to the matrix/species, they should be announced in the teqt protocol
(kit manual).

Reagents

The raw milk used-is’commingled milk coming from at least 4 animals not treated with yeterinary
drugs within thelast 2 months, in mid lactation, and delivering milk with a low to moderate number
of somatic ¢éllg {e.g. < 150 000 ml~! for bovine milk). The raw milk is collected in sterile ¢ontainers
and kept below 4 °C. The maximum period for the cold storage of the fresh raw milk should be in line
with the'definition of fresh raw milk as fixed locally.

The\milk used should be in line with the normal milk produced in the country or area df concern.

This means that the composition and quality of the milk should approach the average colmposition

£ 41 211 £4.1 4 Vi :
UI'UIC HITTK O UIT COUIILL y /7 TTE 1011

Table 1 gives examples of parameters to consider for ‘normal’ milk. Actual figures are likely to vary
depending on country and region.

Milk of at least 4 animals is commingled and is considered as a sample of standard blank matrix.
At least four such samples should be used for the determination of the detection capability when
testing 20 replicates. If 40 or 60 replicates need to be tested to determine the detection capability,
eight or twelve different blank milk samples should be used, respectively. At least four different
commingled milks should be sourced and used in the verification work (20 replicates).

The use of thawed or reconstituted lyophilized milk could also be authorized, but strictly on
condition. The pre-requisite condition to work with these alternative solutions, is to demonstrate

© IS0 and IDF 2021 - All rights reserved 5
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previously the equivalence of results between raw milk and thawed or reconstituted lyophilized
milk, after the analysis of negative and positive milk samples.

Table 1 — Examples of reference data for the composition and quality of normal milk of
different animal species

b - - - - -
o scca TBC Fcd pCe pH | Antibiotics | Lactating period
ecies
P cells per ml cfu per g/l g/l
ml
671to
Targetvalue| <I50000 [ <30000 | 40 33 o Between 60 anh
Cow " = ™ . (; Absence 200 days aftey
cceptablel 400000 |<100000| 2t [30t036] *OL° calying
range 45 6,9
Targetvalue| <2 000000 | <60000 | 38 34 | &7k Blreen 20 ankl
Goat n = 20 . 6, Absence 150 days after]
cceptable to 28 to 40 ,6 to kidding
range 50 6,9
6,7 to
Targetvalue| <2 000 000 | <60000 70 55 6.8 Between 20 anfl
Ewe n = =0 : 6 Absence 150 days after]
cceptable 0 (401070 660 lambing
range 90 6,9

a  Somatif cell count.

b Total bpcterial count.
¢ Colony|forming units.
d  Fat conftent.

¢ Protein content.

6.2 Antibiotics

Only use gnalytical grade or certified reference material for validation or verification purposes.

6.3 Standard stock solution

— Standard stock solutions of the' antibiotic at 100 mg/l are made in water or a suitable solvent gnd
kept helow 4 °C (refer to 81)I14], The shelf life depends on the stability of the molecule.

— In thg preparation ofthe stock solution, correction for impurity and water content is performed

— For each substange a single stock solution is prepared, but by preference for certain problemgtic
comppunds (for) 'example solubility problem, stability), at least two stock solutions should |be
prepdred to determine the detection capability. A list of problematic compounds is given in Annex C.

— If only ene stock solution is used it should be either prepared from certified material or verifjed
with an independent physicochemical method.

— Some compounds like tetracyclines are light sensitive and need to be kept protected from light.
Other compounds can require specific requirements for the glassware used.

6.4 Working stock solutions

Dilutions of 10 mg/1 to 0,1 mg/l are freshly prepared on a daily basis.

6.5 Spiked sample

For the preparation of end concentration, the final spiking is performed in the standard blank matrix.

6 © ISO and IDF 2021 - All rights reserved


https://standardsiso.com/api/?name=803e6cc90ebf2c016f44f7066a62d3a7

Th

ISO/TS 23758
IDF /RM 251

e blank milk will be spiked with each analyte.

:2021(E)
:2021(E)

The added volume of working stock solution should be below 5 % of the final volume of the milk sample
to be tested.

7

Apparatus

Any apparatus specified in the test kits procedure that is not provided by the test kit manufacturer.

7.2
teg

pd.

bduction lots should be determined randomly and be representative of the production le
pduct.

Incubator or water-bath, capable of maintaining the appropriate incubation temperat;
t.

If ghe manufacturer has an incubator that is designed for the test, thjs incubator should be s

thg

7.3
teg
vel

Ca
fra

7.4

teg
If

ev.

8

8.]

Al
ne
inf]

manufacturer for use in the validation or verification.

Automated readers. If the manufacturer provides an apparatus for evaluating the result
t, this apparatus should be supplied by the manufactureffor use and evaluation in the val
ification.

ibration procedures for the automated reader shallbe made available and all readings sha
m only calibrated equipment.

Micropipettes, capable of delivering the appropriate amount of sample required for
t.

he test kit supplies micropipettes.@¥’other liquid transfer equipment these should be by {
hluated as part of the validation er'verification.

Sample Preparation

1 Stock solution‘preparation

00 mg/1 solutien of each antibiotic is prepared by first calculating the amount of referenc
eded to give,10 mg + 0,1 mg of active compound. This calculation is done using Formula (
pormation (purity, water content) from the certificate of analysis of the antibiotic.

ign lots are

vel of the

ire for the

ipplied by

s from the
idation or

1 be taken

use in the

reference

e material
1) and the

1)

A X(mo}x( 100 j
» 2l p Jl100-w

where

is the mass of the material required, in mg;
is the mass of the analyte required, in mg;
P is the purity, in %;

W  isthe water content, in %.

Weigh this amount directly in a weight boat and transfer into a 100 ml volumetric flask and make up to
100 ml using the appropriate solvent.
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The samples are vortexed or sonicated until dissolved. These can be kept at 4 °C for up to 4 weeks or
at -18 °C or lower for up to 12 months. Stability of different antimicrobials in solution and in matrix at
different storage temperatures are given in Table D.1 and Table D.2.

8.2 Working stock solution preparation

If necessary, intermediate stocks of 100 000 ug/1, 10 000 pug/1, 1 000 pg/1 or 100 pg/1, respectively (or
other appropriate concentrations) are made up in distilled water and stored at 4 °C to 6 °C for maximum

one day.

8.3 Bla

For each
different {
the reguld

— IfCCp
— IfCCP
— IfCCH
— IfCCH

The samp
protocol.

milk shoulld be selected. This could cover factors like breed of*animal, feed source, geographic regi

etc.

nk matrix sample selection

antibiotic to be tested, the number of different samples of standard blank matrix fr
ources to be tested depends on the closeness of the predicted detection capability (CCj)
tory limit:

is below or equal to half MRL: at least two different batches of milk for 20 replicates.

is between 50 % and 90 % of MRL: at least four different batches of milk for 40 replicates
is near MRL (290 % to 100 % of MRL): at least six different batchesof milk for 60 replicatg
is above MRL: at least two different batches of milk for 20 réplicates.

e should be of sufficient size to provide multiple test portions of the size specified by the t
When selecting the source of the milk, samples covering the range of “normally” produc

The samplles should be checked to ensure the absence'of beta-lactamase or para-aminobenzoic a
by adding a small but detectable quantity of penicillin or sulfonamide to the milk, respectively 3
incubate 3nd test. If a negative result is obtained-it indicates the presence of beta-lactamase or pafa-
aminobenizoic acid (PABA), respectively. Thisvcheck is only needed if beta-lactams or sulfonamitl?

are inclu

should bd
verificatid
with diffe

8.4 Spi

The appropriate workingystock solution should be added to the blank matrix sample to produc

sample at
5 % of the

Furtherm

ed in the validation, respectively: The pH of the sample should be recorded and a subsam

kept and stored at -25 °C + 57°C. In case of questionable results during validation
n (false-positive results, CGS\lower than the CCf3 announced by the manufacturer or obtaiy
Fent milk), the laboratory(thaws the sample for screening or confirmatory analyses.

ked sample creation

the requireddevel of antibiotic. The added volume of working stock solution should be bel
final volune:

pre, the'last working solution can be done in milk, except for tetracyclines.

to

LS.

st
ed
on,

cid
nd

es
ple
or
ed

NOTE

For’tetracyclines, it is recommended that only the added volume of working stock solution be bel

ow

1 % or 2 % of the final volume. It is recommended to prepare all the dilutions of working solutions in water and
only the final dilution in milk to avoid binding to milk proteins and to calcium.

9 Proc

edure

9.1 Validation

9.1.1 General

The validation is a procedure applied to characterize the performances of a test, in the originator
laboratory (manufacturer’s laboratory) or in an independent laboratory. The validation demonstrates
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that the method is fit for purpose. The originator laboratory could be the laboratory (or a group of
laboratories) which developed the new analytical method or the first laboratory (or group of
laboratories) performing a full validation study. The originator laboratory performing the validation
should by preference be an independent laboratory with experience in the field and a quality control
system (e.g. ISO/IEC 17025) in place and accredited for analogue methods for the same matrix.

Laboratory staff should have access to all required equipment (incubator and reader system when
applicable) and should be fully trained to run the test.

Th

All

e validation of a test covers:

the detection capability;

test selectivity/specificity;
test robustness; and

reader and test repeatability.

factors should be present in the final validation report.

Dulring the validation, the detection capabilities are determined as preeisely as possible.

9.1

9.1

Th
de
in

su

op
md
an
req
ne
or

op
ma3
ew
Re
sin
thg
Th|

.2 Detection capability (CCf)

.2.1 General

e detection capability should be determined in_thie specific matrix/species for which th
reloped, which in most cases will be raw cow milk. If the test is claimed to be appropria
festing an alternative matrix/species then thévalidation is required to cover this matrix
th a case two approaches are possible:

tion 1: The CCP is determined in the, mdin matrix as such (for example in raw cow milk) {
trices/species are studied as part gf the applicability and/or robustness testing. In the ap|
/or robustness testing, the saniples may be spiked up to levels of CC( + 20 %. For as far 3

b test was
te for use
hs well. In

hen other
plicability
S positive

ults are obtained, the CC( determined in the main matrix is also valid in the new matrix
pative results are obtainedsthe new matrix/species should be fully validated to determi
the conclusion is that the method is not applicable to the new matrix/species with the sam|

tion 2: The detection capabilities are in the same study determined directly for the
trices with an egialnumber of replicates for each different matrix (e.g. cows’ milk, goats
es’ milk; UHT milkK, sterilized milk and reconstituted milk powder).

ronstituted’milk powder should not be mixed with raw milk when testing microbial inhi
ce theytequire a different incubation time. Only use similar matrices with equal incubatig
same,;tun.

species. If
the CCB,
CCB.

different
milk and

bitor tests
n times in

isTast procedure can increase the CC{ if the CCf is different for each matrix. The highest

CCB is the

final value. The same phenomenon can be observed when different lots of test reagents are used in
combination for the determination of CCf.

9.1.2.2 Compounds involved in the study

All substances relevant for end users in their routine application (whether defined by regulation,
registration or actual use) should be validated.

The compounds to be tested for detection capability are determined by the type of test to be validated.
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For bacterial growth inhibition assays that cover a wide range of compounds:

— the markerresidues of all pharmacologically active substances of the involved group(s) of veterinary
drugs (e.g. in the EU the pharmacologically active substances mentioned in Table 1 of the Annex of
Council Regulation (EU) N° 37/2010 [see Table A.1]);

or:

— the marker residues of all pharmacologically active substances occurring in brands/trade names
registered for use in dairy cattle in the country of interest and belonging to the involved group(s)
of veterinary drugs (e.g. in the EU as mentioned in Table 1 of the Annex of Council Regulation (EU)

N° 37,

There are
three sulf

sulfonamides for use in lactating cows, which can vary among countries.

For immu

— them
indicd
abilit}

or:

— the 1
name
of vet
lactar
be de

If atestm
substancd
Annex of
testing. If]
detection

9.1.2.3

For each ¢

For commercial kits, the results obtained by the test manufacturer can be used as a starting point. |

the compq

The aim i

Two options for the choice of increment between the concentrations are proposed:

1) the in

2010 [see Table A.1]).

many different sulfonamides. The number of sulfonamides to be validated will be\at le
onamides. The choice of which three should be made taking into account the)registei

hological or receptor assay tests:

ted to be able to be detected (e.g. if the test is designed to detect beta-lactams then detect
 for all beta-lactams shall be determined);

harker residues of all pharmacologically active substances occurring in brands/trs
5 registered for use in dairy cattle in the country of interest and belonging to the group
erinary drugs indicated to be able to be detected {e.g. if the test is designed to detect be
ns then detection ability for all beta-lactams registered for use in the country of concern sh
fermined).

anufacturer is only claiming the detection-of one or a limited number of substances, the otl
s belonging to the same antibiotic group (e.g. within the EU as mentioned in Table 1 of
Council Regulation (EU) N° 37/2010)-should be tested as part of test selectivity/specifig
any cross-reactivity is noticed,the substance(s) should be added to list of substances
capability testing.

Determination of concentrations of substances to be involved in the study

ompound at least twoconcentrations around the initial test concentration should be test

unds with migsing information, the regulatory limit in milk can be used.

to find thellewest concentration of compound that returns a positive testin 95 % of the cas

hst
ed

arker residues of all pharmacologically active substances of the group(s) of veterinary drugs

on

1de
(s)

ita-
all

her
he

ity
for

as

ctement between the different concentrations is dependent on the concentration level,

indicated in Iabie Z.

Table 2 — Increment between the concentrations tested

Concentration Increment
ug/kg Hg/kg
1to 10 1
11to 20 2
21to 50 5
51 to 100 10
101 to 250 25

10

© ISO and IDF 2021 - All rights reserved


https://standardsiso.com/api/?name=803e6cc90ebf2c016f44f7066a62d3a7

ISO/TS 23758:2021(E)
IDF /RM 251:2021(E)

Table 2 (continued)

Concentration Increment
Hg/kg Hg/kg
251 to 500 50
501to 1000 100
1001 to 5000 500

In case of testing of concentrations below 0,5 x RL (regulatory limit) or above RL, the increment can be
dO hlod Thaincramiontce cniaganctand avn cbarting mnodnte and can ha Foathaw o difind +0 1A y the true

FroTC T I C I CTr T T It o U s s T o te o -5 tatr tritg P orreo oo Cat ot +HHHtRereaea+totaehtt

CCB;

or
2)| the concentrations tested can be based on factors of the RL;

—| RL;

—| 3, R
—| Y Rri;
—| Y, RL;
—| ¥, RL.
Thiis approach is most appropriate for broad-spectruti tests with a lot of substances involved.

9.1.2.4 Number of replicates required

The number of replicates tested at each\éoncentration is based on the closeness of the |predicted
detection capability (CC[) to the regulatory limit and is shown in Table 3. Each concentratipn will be
teqted 20, 40, or 60 times, in a time\péeriod of at least three days, with at least two operatars and by
using at least two and by preferencethree test Kit lots.

Thble 3 — Number of replicates based on closeness of the predicted detection capabiljty (CCf)
to the regulatory limit (RL)

Closeness\fo’Regulatory Limit Number of replicates
<0,5RL 20
>0,5RLand <09 RL 40
20,9 RL and < RL 60
> RL 20

0 positive

results for example 19, 38, or 57 p051tlve results, out of 20, 40 or 60 tests respectlvely

The analyses of 20, 40, or 60 samples may be performed sequentially (e.g. 10 samples first, if it is
satisfactory, analyse a further 10 samples, etc.). When two, three or four negative results are obtained
respectively, the assay at this target concentration may be stopped and a higher concentration should
be tested.

© ISO and IDF 2021 - All rights reserved 11
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9.1.2.5 Testing requirements
Every day the following daily standards are also tested:
— Negative control samples:
— 2 x blank raw milk, free from antimicrobials, with a normal composition, quality and pH;
— Positive control samples:

— 2 x a substance spiked in raw milk close to detection capability, for each group of veterinary
drugagents {e.g. for a beta-tactam testy a peniciiimand a cepitatosporing-

For nlt]ultiresidue (non-group specific) tests like antimicrobial inhibitor tests, a minimiiny of 3
positive controls should be used (e.g. a beta-lactam, a tetracycline and a sulfonamide).

Multiple ¢oncentrations for the same compound (e.g. 3 ppb and 4 ppb of benzylpenicillin) can|be
tested at the beginning to help determine a suitable positive control level. Once detided upon, the¢se
concentraftions may be used during the whole study.

A multi-cdmpound standard for testing of group-specific multiplex tests (receptonassays, immunological
assays) mpy be used provided that there is proof that the combination of campounds in the standard
does not ipfluence the testing of each compound.

All tests ghould be performed following the procedure (incubation*temperature, incubation tiine,
volume of|milk, etc.) given by the kit manufacturer. For in-house niethods, the final procedure on paper
should belfollowed. All results should be recorded.

In the casg of test kits with a reading system device providéd by the manufacturer, the reader vallies
are the repults recorded.

Before stgrting, any electronic reader system should\be calibrated.
Some testp have no reader system, and the results-are interpreted visually.

If visual ipterpretation is required, this should be performed by at least 2 different technicians and the
samples should be blind coded.

Where the kit uses a flexible cut-offlevel to determine the completion of the test run, itis very important
that the ﬂlnstructions of the kit manufacturer are strictly followed and that the kit manufactufer
specifies lhow to calculate the cut-off level (definition of type of milk to be used, etc.).

The validption report shéuld contain the list of the known non-detected antibiotics at the target
concentrafion in the target family.

9.1.2.6 etermination of a dose response curve (optional)

Where appropriate, it is suggested that information on the dose response curve and probability] of
detectionlfisgenerated and provided in the validation report.

Information showing the percentage of positive results at 25 %, 50 % and 75 % of the determined
detection capability (CCB) and information identifying the highest concentration still giving 0 %
positive results, can be provided and can be generated during the determination of the CCp.

In this way, users of the test are able to know from which concentration on positive screening results
are expected, and from which concentration uncertainty in the screening results can arise.

12 © ISO and IDF 2021 - All rights reserved
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This testing is designed to identify which (if any) substances not previously identified are detected by
the test.

Table 4 presents, as an example, a list of antibiotics to be tested to determine the specificity of the test.
This list can be modified depending on the test or on the veterinary practices in a country.

Table 4 — Families of veterinary drugs/agents and an example of a pharmacologically active
substance for each family
Families of veterinary drugs agents Example of a pharmacologically active sabstapce
penicillins benzylpenicillin
cephalosporins cefalonium
tetracyclines oxytetracycline
macrolides erythromycin
anpinoglycosides neomycin B
qdinolones enrofloxacin
pdlymyxins colistin
aniphenicols chloramphenicol
lirlcosamides lincomycin
befta-lactamase inhibitors clavulanic acid
suffonamides sulfadiazine
diamino pyrimidine derivates trimethoprim
other chemotherapeutics dapsone

9.1.3.2 Substance-specific tests

Th
Co

lis includes testing of all other' substances belonging to the same antibiotic group as me
mmission Regulation (EC)-N®37/2010 (see Table A.1), spiked at a high concentration (10

rayv milk. Tested in duplicate:

Th
be

iis also includes testing of substances (minimum one per family) of all other families not

mgximum permittedlimit (regulatory limit) is used. Tested in duplicate. Examples are given

htioned in
P x RL) in

'laimed to

detected by the,substance-specific test, spiked at a high concentration. 100 times the appropriate

n Table 4.

If any cross-reactivity is noticed, the substance(s) should be added to list of substances for{detection

Ca

ability testing.

9.1.3.3" Group-specific tests

This includes testing of substances (minimum one per family) of all other families not claimed to be
detected by the group-specific test, spiked at a high concentration. 100 times the appropriate maximum
allowable limit is used, tested in duplicate. Examples are given in Table 4.

If any cross-reactivity is noticed, the substance(s) shall be added to list of substances for detection
capability testing.
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9.1.3.4 Rate of positive results not caused by residues of veterinary drugs

This is required to show that the test will perform as expected on a range of samples that will be
encountered as part of routine use of the test. This can be done in parallel with routine testing in a
laboratory.

— Test:
— 300 individual farm milk samples;

— 300 tanker milk samples.

In case a|positive result is obtained for a screening test, first the quality and compositioncof the
milk (fat, |protein, pH, somatic cells, etc.) should be determined. Other screening tests andfinally a
physicochlemical confirmation of the milk sample shall be performed to indicate if the positive regult
is caused|by an abnormal quality/composition/pH, by the presence of antimicrobial xesidues or|by
interfering substances (presence of residues of veterinary drugs which could not he-confirmed)|In
case of th¢ presence of residues of veterinary drugs, they should be identified and quantified. The time
between 4creening and confirmatory analysis should be limited (less than 1 month) and in this per{od
milk should be frozen to prevent degradation of the milk quality or degradatien of the substance(s)
possibly gresent. Other precautions may be taken to prevent degradation oftlie sample or compounds
present. A minimum sample volume for collection of 40 ml to 50 ml&is* recommended to ensyre
uniformity and standardization during the testing.

9.1.4 Ropbustness testing

9.1.4.1 [General

Robustness testing is designed to identify the range ofitsamples in which the test will operate. These
samples dre typically designed to be at the extremé.gnds of the normal range of the sample receiyed
into a labgratory for routine testing.

Parameters include:

— influgnce of test protocol;

— infludnce of milk quality and composition;

— influgnce of type of milk or-animal species (optional);

— infludnce of production’batch and age of reagents;

— stabiljity of readers)and reagents.

To deternline a base line for the variations covered by the test, use:

— 4 to 1P different blank raw milk samples with a normal content, quality and pH;

— 4 to Todifferentblak raw mitksampteswithramormratcontent, quatity amd-pHand-spiked-with a
substance (A) at or just above detection capability (maximum +20 %);

— 4to10differentraw milk samples with a normal content, quality and pH and spiked with a substance
(B) at or just above detection capability (maximum +20 %).

Then for each parameter described in the following sections test, use:
— 4 to 10 different blank raw milk samples;

— 4 to 10 different raw milk samples spiked with a substance (A) around 20 % above detection
capability;

14 © ISO and IDF 2021 - All rights reserved
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— 4 to 10 different raw milk samples spiked with a substance (B) around 20 % above detection
capability.

To limit the number of samples to be tested a differentiation can be made. For parameters like impact of
temperature or time, the same milk samples are used in all conditions. For such parameters the number
of replicates may be limited to four samples from same milk source, for example.

In case of impact of milk quality parameters like somatic cells, bacterial count is tested and more
replicates (for example, 10) are minimally needed.

For a single residue-test or a single-family test, only one substance is integrated in the robustness
tedting.

Fol a multi-group test, at least one pharmacologically active substance of each graoup-of yeterinary
dryig residues is integrated in the robustness testing (e.g. for a beta-lactam testa-penicillin and a
Ceﬂlalosporin). The representative substance can be the least sensitive detected ar the modt relevant
compound.

9.1.4.2 Influences of test protocol (where applicable)

9.1.4.2.1 Influences

—| Incubation temperature;
—| incubation time;

—| delay in reading;

—| setup time;

— | volume of test portion;

—| temperature of test portion.

9.1.4.2.2 Incubation temperature (optional, conditions are met as per those set by the|
manufacturer)

The temperature range within which the test operates correctly should be determined. Requested
terpperature (= referenee).versus a lower and a higher temperature shall be defined consiglering the
re¢ommendations of the-manufacturer. Local environmental temperature ranges should be taken into
acgount to ensure thatthe test operates in all possible local conditions.

If 3 test is performed at ambient temperature (without incubator) the testing should be performed
at jambient temperature (= reference) and at a lower and a higher temperature in a tenjperature-
controlledxoom. The temperatures should be defined, taking into account the recommendatjons of the
mgnufacturer, as well as the abovementioned considerations regarding possible local conditipns.

9.1.4.2.3~ Incubation time (for each incubation step)
Requested incubation time (= reference) versus a shorter and longer time are taken into consideration.

For a multi-step test each incubation step is independently tested. This testing for a multi-step test may
be extended by testing combinations (shorter-longer, longer-shorter, etc.).

9.1.4.2.4 Delay of reading
Direct reading is taken after last incubation when the assay is ended (= reference) versus delay of

reading, after the assay is ended. Four different delay periods should be evaluated (e.g. 30 s, 1 min,
5 min and 15 min). The times given are examples and can be adapted to their relevance.

© IS0 and IDF 2021 - All rights reserved 15
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Set up time (keeping of extract before testing)

Direct incubation or testing after distribution of sample versus a delay in testing is taken into
consideration. Four different delay periods should be evaluated (e.g. 1 min, 5 min, 15 min and 30 min).

9.1.4.2.6

Volume of milk

Correct volume (= reference) versus smaller (for example -10 %) and bigger volume (for example +10 %)

are taken

9.1.4.2.7

Cold milk
is kept at

into consideration.

Temperature of milk

(2 °Cto 4 °C) (= reference) versus milk at 20 °C is taken into consideration. The time-that m
P20 °C should be limited (e.g. max 1 h). In case of differences, a milk temperature of 10 °C g

ilk
nd

15 °C shouild also be tested. Local conditions should be considered when determining the/femperatiyire

of milk to

9.1.4.3

9.1.4.3.1

test. If milk is normally delivered at 30 °C then this should be reflected in thé*est protocol
Milk quality/composition influences

General

The influgnce of the composition parameters, somatic cell count and tetal bacterial count concerns o
the analydis of raw or pasteurized milk.

Milk com

position and factors with potential influence can bedifferent all around the world. 1

limitationls for considering the composition/quality of the.milk as abnormal can be different fr

country t
to be test

country. Therefore, the following values are given as examples and not as mandatory ley
bd. Appropriate levels should be determined based on the normal composition/quality of

local milkl supply. As a guide, high and low levels shauld be at least two standard deviations from
mean. Enqure that the ranges tested cover the expected variation in the local milk supply.

The following describes which veterinary substances at which level(s) and how many replicates sho

be tested

n order to demonstrate the influernee of the milk composition.

For each garameter described in 9.1.4.2, test:

— 10 diIerent blank raw milk samples;

— 10di

erent raw milk samples spiked with a substance (A) around 20 % above detection capabili

— 10 different raw milk-samples spiked with a substance (B) around 20 % above detection capabil

If an inflyence of orie~of the parameters listed in the following subclauses is observed to affect

detection

capability)a confirmatory analysis should be performed to check if the antibiotic has bé

destroyed or the detection has been prevented.

9.1.4.3.2
Milk with

9.1.4.3.3

hly

he
bm
els
he
he

hld

ty;

he
en

Hich somatic cell count (SCC)
O A8 J

a normal composition/quality/pH (= reference) versus milk with a SCC > 106 per ml.

High total bacterial count (TBC)

Milk with a normal composition/quality/pH (= reference) versus milk with a TBC > 5 x 10° per ml.
A high number of bacteria could affect the performance of the test, but beta-lactamase produced by
certain bacteria could also influence the antibiotic content of the milk.

16
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9.1.4.3.4 Low fat content (FC)

Milk with a normal composition/quality/pH (= reference) versus milk with a low fat content (e.g.

FC

< 2 gper 100 g).

9.1.4.3.5 High fat content (FC)

Milk with a normal composition/quality/pH (=

reference) versus milk with a high fat content (e.g.

ntent (e.g.

days after

er calving

h species.
validation

FC> 6 gper 100 g).

9.1.4.3.6 Low protein content (PC)

Milk with a normal composition/quality/pH (= reference) versus milk with a low proteih’content (e.g.
PC|< 2,5 g per 100 g).

9.1.4.3.7 High protein content (PC)

Milk with a normal composition/quality/pH (= reference) versus milk with a’high protein co
PC|> 4 g per 100 g).

9.1.4.3.8 LowpH

Milk with a normal composition/quality/pH (= reference) versus milk with a pH = 6,0.
9.1.4.3.9 HighpH

Milk with a normal composition/quality/pH (= refexérnce) versus milk with a pH = 7,5.
9.1.4.3.10 Early lactation milk

Mif lactation milk (=reference) versus mitk’from early in the lactation cycle [e.g. the first 30
calving (parturition) but no colostrummilk].

9.1.4.3.11 Late lactation milk

Mif lactation milk (=reference) versus milk from late in the lactation cycle [e.g. > 270 days aft
(parturition)].

9.1.4.4 Influencés)by type of milk or animal species (optional)

9.1.4.4.1 General

In [general, regulatory limits do not differ in the same matrix type (e.g. milk) betwee
Nepertheless, if CCP has been determined for one matrix (e.g. cow milk) during the initial
anfl the method is to be applied to the same matrix in another species (e.g. ovine milk), an i

hterfering

matrix effect should be anticipated and it cannot be assumed that the same CC[ will apply to this new
matrix. Therefore, CCB should be checked for the analyte(s) in question in this new matrix. This should
be performed for each analyte the laboratory is required to include in a residue analysis programme or,
at least for a selected number of analytes which are representative for the analyte group in question.

9.1.4.4.2 UHT milk

Raw milk (= reference) versus UHT milk.

9.1.4.4.3 Sterilized milk

Raw milk (= reference) versus sterilized milk.

©lI
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Raw milk

9.1.4.4.5

Raw milk

9.1.4.4.6
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Thawed milk

(= reference) versus thawed milk.

Reconstituted milk

(= reference) versus reconstituted milk.

Other animal species’ milk

Raw cowj{
validated,
species m
depending
but the im

9.1.4.5

9.1.4.5.1

Testing W
performe

In the cas

there is ng more need for extra testing of batch differences.

Most mar
manufact

different atches is not permitted, then testing for this:is not required.

9.1.4.5.2

Testing w
Some of th
milk.

9.1.4.6

The posit
reader if 4
of the test]

For stabil
be used if]
should be

MilK (= Teference) versus raw Other animal Species milK. 1T Other Species Mmilk 1S to
milk quality/composition influence robustness testing should also be carried out on the n
1k. Especially for goats’ and ewes’ milk, serious changes in milk composition can be-expec
b on the state of lactation. By preference, milk from animals in mid-lactation sheuld’be us
pact of the state of lactation should also be evaluated.

Influence of production and age of reagents

Batch differences

ith reagents of batch 1 versus the use of reagents of two ether batches. Both tests
1 on the same milk samples on the same day with the two batehes of reagents.

e that three different lots of reagents were used during the testing of the detection capabil

ufacturer instructions do not recommend mixing reagents from different batches. If
irer has clearly indicated in their instructions or product insert that mixing reagents fr

Age of reagents

th reagents used shortly after production versus the use of reagents just before expiry d3
ereagents are stored till shortlybefore expiry date and then tested, using samples of ‘nornj

Stability of test kits and-reagents

ve and negative controls tested daily as detailed in 9.1.2.5 should be read via the automa
vailable. A record’of this information should be kept in order to help determine the stabil
kit over timé:

ty testing frozen raw milk, lyophilized samples or reconstituted skimmed milk powder n
necessary. In such a situation, in the case of an influence on stability, a confirmatory analy
pefformed to check if the antibiotic has been destroyed or the detection has been prevents

be
ew
ed
ed

hre

ty,

he

te.
1al’

ed
ity

1ay
sis
pd.

9.1.5 Reader and test repeatability

9.1.5.1 Visual reading

Visual reading is allowed for qualitative methods. For tests with only visual reading, the reading should
be performed by a minimum of 2 different trained technicians and the samples should be blind coded.

To determine the repeatability of the reading, test:

— minimum 20 blank milk samples;

— minimum 20 positive samples (low positive);

18
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— minimum 20 positive samples (high positive).

Visual readings should be performed in duplicate, by the same technician. The second reading should be
performed immediately after the previous reading. If possible, the devices/strips/plates are measured
once they no longer change (dried, after addition of stop solution, etc.).

Calculate the percentage of agreement between both readings (- and + or -, + and ).

9.1.5.2 Repeatability of the reader (instrumental reading)

To determine the repeatabilitv ol the readers Lot

—| minimum 20 blank milk samples;
—| minimum 20 positive samples (low positive);
—| minimum 20 positive samples (high positive).

Take duplicate readings of the 20 tests for each parameter with the reader*Use the duplicat¢ readings
to falculate the reader repeatability.

The second reading should be performed immediately after the ‘previous reading. If possible, the
deyices/strips/plates are measured once they no longer change (diied, after addition of stop solution,
etq.).

Calculate the standard deviation of repeatability (s,) using Formula (2):

2
- (R1—R,)

N @)

i=1

where

R,  istheresultof the first reading;

R,  istheresults of the second reading;

n is the number of samples.

The repeatability limit pf.the reading is: r= 2,83 x s,

In some cases, duplicate readings are not possible. For example, when using an incubator/teader the
repeatability cantiiot’be determined since duplicate readings are not possible.

9.1.5.3 Reépeatability of the test

Therecis’no need for extra testing since these data can be generated during the validation study
(dgteetion capability testing).

Take data from:

— minimum 10 blank milk samples.

— minimum 10 positive samples (low positive).
— minimum 10 positive samples (high positive).

Use duplicated sample results.
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Calculate the standard deviation of repeatability (s,) using Formula (3):

(3)

R, is the result of the first reading;

isthe results of the second reading:
2 57

n is the number of samples.
The repeatability limit of the testis r=2,83 x s,

If there is pnly an interpretation of results in categories (e.g. interpretation of the resultsyjn — and + of in
-, = and +)| the percentage of classification in the same class can be calculated for the replicate results.

When an|interlaboratory study is planned, the method precision can be ,alculated according|to
ISO/TS 16393.

9.1.6 Participation in a(n) (inter)national ring trial

Participatjion with the test under validation in a ring trial for theddetection of antibiotics in milk wjith
microbiolpgical and rapid tests is strongly recommended.

The samples used in the ring trial should by preference contdin residues in a concentration at or aroynd
the detectlion capability for the compound concerned.

9.2 \Verijfication testing of a transferred screening method

9.2.1 General

Certain laporatories require a validation report (e.g. in the framework of accreditation). In such a case
these labgratories can take over the.results of the validation study and perform verification testipg.
A verification procedure is undertakeén when transferring a method from the validation laboratgry
to anothef laboratory (receptor laboratory). The laboratory needs to demonstrate that they are aple
to achievg the same CCf for thetest on the scope of matrix/analytes relevant for their daily routjne
operationf as in the validatien'report.

As such, the verification study is a significantly reduced version of the validation.

Other endl users dike dairies or farmers may still perform the screening test according to the
manufactyirer’s_tules even without performing verification testing. However, the use of certifjed
reference material and participation in proficiency tests/ring trials is recommended.

Pertainingto conditions of transfer; the aboratory Shoutd Tave access o the COMmpiete test procegure
and the complete validation report. The laboratory should perform the test in the same conditions
as for the validation using the same type of equipment (reader type, incubator, etc.), using the same
screening target concentrations and, if applicable (if no difference in cut-off levels between batches),
the same cut-off level(s).

Before starting, the technicians should have access to the test procedure in a language understood
(provided by the laboratory that performed the initial validation, or the manufacturer) and the required
equipment. The verification is only started when the technicians are fully trained to run the test.
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9.2.2 Detection capability

9.2.2.1 General

As the detection capability of the test has already been determined by the validation, this te
show that the detection capability of the test is the same in the receptor laboratory.

9.2.2.2 Compounds involved in the study

For each compound the concentration indicated as CCf in the initial validation report should

:2021(E)
:2021(E)

sting is to

be tested.

Th aim is to discover if the transfer laboratory is also screening this concentration in 95 %.0
as positive.

Fol each involved family of veterinary drugs, at least one representative pharmacologic{
substance (by preference the most difficult compound to be determined or the mosttelevant c
should be tested. For a broad-spectrum test, at least a penicillin, a cephalospofin, a tetracyd
sulfonamide should be involved in the study.

Thie screening target concentration for verification should be the CCf of-the initial validation.
dops not pass, the screening target concentration could be higher than the CCp of the initial
(+ b % to + 20 %) if the first CCf was much lower than the regulatory limit (RL). The reguls
should not be surpassed.

If the first CCB (initial validation) is very close to the RL, it isimpossible to increase the screern
concentration because there is a risk that the CCf of the verification could be higher than the
is finsatisfactory.

9.2.2.3 Number of replicates required

Eafh concentration is tested 20 times (replicates), with at least two operators. The detection
is tefined as the lowest concentration tested giving at least 19 positive results out of the 20 t
Th

laHoratory, rather than by the receptor laboratory. The transfer laboratory should receive th
in [an appropriate condition (e.g: frozen) and repeatable cycles of freezing/thawing/freez
samples should be avoided.

preparation of the standards ard'the spiking of milk samples may be performed b

Sa
ha

mples could be sent frozen if it was proved during the initial validation that freezing of t
5 no impact on the results.

9.4.3 Test seléectivity/specificity

Sirjce the samg reagents are used, this testing does not need to be repeated.

9.4.4 <_Robustness testing

[ the cases

illy active
bmpound)
line and a

When CCf
validation
tory limit

ing target
RL, which

capability
psts.

y another
e samples
ing of the

he sample

Provided that the same Teagernts and the Sare test procedure are used, Tobustness testin

does not

need to be repeated. If the transfer laboratory wishes to run samples with a composition or quality
outside the range tested in the primary validation, then extra testing is required (for example, if initial
validation covered fat from 2 % to 6,5 % but the local milk routinely has fat at 8 % then this higher
range should be investigated to show it has no effect).

9.2.5 Reader and test repeatability

9.2.5.1 Visual reading

Visual reading is allowed for qualitative methods. If available, instrumental reading is recommended
and should be checked in the verification study.
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For tests with only visual reading, the reading should be performed by a minimum of 2 different trained
technicians and the samples should be blind coded.

To determine the repeatability of the reading, test:
— minimum 20 blank milk samples;

— minimum 20 positive samples (low positive);
— minimum 20 positive samples (high positive).

Visual regtdi i ' ; TCTaTT: ' ed
immediatgly after the previous reading. If possible, the devices/strips/plates are measured onege they
no longer change (dried, after addition of stop solution, etc.).

Calculate the percentage of agreement between both readings (- and + or -, + and #).

9.2.5.2 [Repeatability of the reader (instrumental reading)
To detern]ine the repeatability of the readers, test:

— minimum 20 blank milk samples;

— minimum 20 positive samples (low positive);

— minimum 20 positive samples (high positive).

Take dupljcate readings of the 20 tests for each parameter with’the reader. Use the duplicate readings
to calculate the reader repeatability.

The second reading should be performed immediately* after the previous reading. If possible, the
devices/s{rips/plates are measured once they no longer change (dried, after addition of stop solutipn,
etc.).

There is 1o need for extra testing since these,data have been generated during the validation study,
detection|capability testing.

Calculate fhe standard deviation of repeatability (s,) using Formula (4):

n 2
R, —R
s, = 2(12—nZ) (4)

=1

Ry is the result of the first reading;

R, [istheresults of the second reading;

n 1s the number of samples.
The repeatability of the reading is r= 2,83 x s,

In some cases, duplicate readings are not possible. For example, when using an incubator/reader the
repeatability can not be determined since duplicate readings are not possible.

9.2.5.3 Repeatability of the test

There is no need for extra testing since these data can be generated during the verification study,
detection capability testing.
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Take data from:

— minimum 10 blank milk samples;

— minimum 10 positive samples (low positive);
— minimum 10 positive samples (high positive).
Duplicated sample results should be used.

Calculate the standard deviation of repeatability (s,) using Formula (5):

(5)

R, is the result of the first reading;
R, is the results of the second reading;
n is the number of samples.

The repeatability of the testisr=2,83 x s,.

9.2.6 Participation in a(n) (inter)national ring trial

Onjgoing participation with the test under verification in a ring trial for the detection of antfibiotics in
milk with microbiological and rapid tests is strongly recommended.

The samples used in the ring trial should by pkeference contain residues in a concentration atjor around
the¢ detection capability for the compound Concerned.
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Annex A
(informative)

European legislation on veterinary drugs in cow milk

A.1 Gemerat

Annex A grovides information on the following European legislation on veterinary drugs in cow mill

7N

— Maxijnum Residue Limits (MRLs, as defined in Regulation (EC) No470/2009, CommissioniRegulatjon

(EU)

No 37/2010 and amendments);

— Minimhum Required Performance Limits (MRPLs, as defined in Commission Decision 2003/181/EC);

— Refergnce Points for Action (RPA, as defined in Regulation (EC) No470/2009, Commission Regulatjon

(EU) £019/1871);

— Recorhmended concentrations (Anon., 2007c).

A.2 Allpwed substances

The current list of EU-MRLs can be checked on the EURLEX @ebsite under consolidated texts (httpg://

eur-lex.eufropa.eu/advanced-search-form.html?qid=1571281722710&action=update),

consolidated

version of{the following act; Year: 2010, Number: 37, Type: Regulation.

The list of MRLs in cow milk fixed for marker residues of pharmacological active substances (ag of
2020/01/10) is given in Table A.1. The table alse contains the compounds not allowed to be used in
cows producing milk for human consumption

Tabl¢ A.1 — Maximum residue limits (MRLs, as defined in Regulation (EC) No 470/2009,
Commjssion Regulation (EU) Ne.37/2010 and amendments) in cow milk (as of 2020/01/10)

Group (family) Pharmacologically Marker residue MRL Other provisions
activesubstance
Hg/kg
sulfonpmides group parent drug 100 the combined total residue}
should not exceed 100 pg/kig
diaminoplyrimidine baquiloprim baquiloprim 30
derivptives trimethoprim trimethoprim 50
penidillins benzylpenicillin benzylpenicillin 4
ampicillin ampicillin 4
amoxicillin amoxicillin
oxacillin oxacillin 30
cloxacillin cloxacillin 30
dicloxacillin dicloxacillin 30
nafcillin nafcillin 30 for intra-mammary use only
penethamate benzylpenicillin 4
24
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lents ®

Group (family) Pharmacologically Marker residue MRL Other provisions
active substance
Hg/kg
cephalosporins sum of all residues
retaining the be-
ceftiofur ta-lactam structure 100
expressed as desfuro-
ylceftiofur
cefquinome cefquinome 20
cefazolin cefazolin 50
- sum of cephapirin and
cephapirin desacetylcephapirin 60
cefacetrile cefacetrile 125 for intyashtammaryluse only
forintra-mammarjy use in
cefoperazone cefoperazone 50 .
lactating cows pnly
cefalexin cefalexin 100
cefalonium cefalonium 20 for intra-mammary use and
eye treatment pnly
Grjoup Pharmacologically ac-|Marker residue MRL |Other provisions
tive substance
ng/kg
quinolones marbofloxacin marbofloxacin 75
danofloxacin danofloxacin 30
not for use in animals ffom which
difloxacin difloxacin —2  |milk is produced for hjiman con-
sumption
enrofloxacin sum ofenrofloxacm and 100
ciprofloxacin
flumequine flumequine 50
not for use in animals ffom which
oxolinic acid oxolinic acid —3a  |milk is produced for hpman con-
sumption
macrolides Gamycin sum of spiramycin and 200
neospiramycin
tylosin tylosin A 50
erythromycin erythromycin A 40
tilmicosin tilmicosin 50
lath . . not for use in animals ffom which
hl]aﬂ'\rnmyr‘in tulat romycin equiva- —a millk is prr\r]nt‘nf] forh iman con-

sumption

not for use in animals from which

gamithromycin gamithromycin —a  |milk is produced for human con-
sumption
not for use in animals from which
tildipirosine tildipirosine —32a  |milk is produced for human con-

sumption

a  Usenotallowed, zero tolerance.

b (2R,3S,4R,5R,8R,10R,11R,12S5,135,14R)-2-ethyl-3,4,10,13-tetra-hydroxy-3,5,8,10,12,14-hexamethyl-11-[[3,4,6-

trideoxy-3-(dimethylamino)-f-D-xylo-hexopyranosyl]oxy]-1-oxa-6-azacyclopent-decan-15-one expressed as
tulathromycin equivalents.
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Group Pharmacologically ac- | Marker residue MRL |Other provisions
tive substance
ng/kg
florfenicol and re- sum of florfenicol and not for use in animals from which
lated compounds ) its metabolites milk is produced for human con-
florfenicol ) —*  |sumption
measured as florfeni-
col-amine
thiamphenicol thiamfenicol 50
tetracyclines tetracycline sum of parent drug and 100
its A-nlr_nmpr
oxytetracycline sum of parent drugand 100
its 4-epimer
chlortetracycline sum of parent drugand 100
its 4-epimer
not for use in animals from which
doxycycline doxycycline —32  |milk is produced for human cgn-
sumption
naftalengringed| e imin rifaximin 60
ansamycin
lincosamigles lincomycin lincomycin 150
pirlimycin pirlimycin 100
aminoglydosides |spectinomycin spectinomycin 200
streptomycin streptomycin 200
dihydrostreptomycin |dihydrostreptomycin 200
- sum of gentamicin-C1,
gentamicin Cla, C2 and C2a 100
neomycin (+framycetin) [neomycin B 1500
kanamycin kanamyé¢in A 150
not for use in animals from which
apramycin apramycin —a3a  Imilk is produced for human cqn-
sumption
not for use in animals from which
paromomycin paromomycin —2a  Imilk is produced for human cqn-
sumption
other antipiotics |novobiocin novobiocin 50 |for intra-mammary use only
polypeptidles bacitracim sum of bacitracin A, B 100
and C
beta-lactamasein-| g 71 i acid clavulanic acid 200
hibitors
polymyxins colistin colistin 50
ionofors monensin monensin A 2
a2 Use not allowed, zero tolerance.
b (2R,3S,4R,5R,8R,10R,11R,12S,13S,14R)-2-ethyl-3,4,10,13-tetra-hydroxy-3,5,8,10,12,14-hexamethyl-11-[[3,4,6-
trideoxy-3-(dimethylamino)-f-D-xylo-hexopyranosyl]oxy]-1-oxa-6-azacyclopent-decan-15-one expressed as
tulathromycin equivalents.

For authorized pharmacologically active substances (Substances included in Table 1 of the Annex to
Regulation (EU) No 37/2010 or pharmacologically active substances that are authorized as a feed
additive under Regulation (EC) No 1831/2003) for which no MRL has been set in milk produced within
the EU, a cascade MRL, established under Commission Implementing Regulation (EU) 2018/470 for the
concerned substance, can be applied.
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A.3 Prohibited substances (MRL cannot be established)

The status of the legislation can be checked on the EURLEX website (https://eur-lex.europa.eu/
collection/eu-law/legislation/recent.html) under Legal acts, Document reference, Year: 2003, Number:
181 and Decision:

Minimum Required Performance Limits (MRPLs) in Commission Decision 2003/181/EC and Reference
Points for Action (RPAs) for chloramphenicol and nitrofuran metabolites in Commission Regulation
(EU) 2019/1871.

Th
concentrations (Anon., 2007[3]) for the marker residues of some nitro-imidazoles and for dapfone.

EC), Recommended concentrations (4non., 2007cl5]) and Reference pointsifor action (RPA,

Table A.2 — Minimum required performance limits (MRPLs, Commission Decision Z(:{B/IBI/
Commission Regulation (EU) 2019/1871) of veterinary drug agents in cow mil

Grjoup Pharmaco-logically | Marker residue MRPL Recom- RPA
active ug/kg mended Lg/kg
substance conc.

ug/kg

flqrfenicol and

related com- chloramphenicol chloramphenicol 0,3 0,3 (MRPL) 0,15P

pdunds

. . metabolites AMOZ; 1 b

nifrofurans nitrofurans AHD, SEM, AOZZDNSH 1a (MRPL) 0,5
ronidazole hydroxymetabolites 3

nifro-imidazoles |dimetridazole hydroxymetabolites 3
metronidazole hydroxymetabolites 3

suflfones dapsone dapsone 5

a | MRPL set for poultry meat and aquaculture products (Commission Decision 2003/181/EC);
b | Isintended to apply from 2022:11:28.

© ISO and IDF 2021 - All rights reserved 27


https://eur-lex.europa.eu/collection/eu-law/legislation/recent.html
https://eur-lex.europa.eu/collection/eu-law/legislation/recent.html
https://standardsiso.com/api/?name=803e6cc90ebf2c016f44f7066a62d3a7

	Forewords
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Principle
	5 General requirements for the test/kit
	6 Reagents
	6.1 Standard blank matrix
	6.2 Antibiotics
	6.3 Standard stock solution
	6.4 Working stock solutions
	6.5 Spiked sample
	7 Apparatus
	8 Sample Preparation
	8.1 Stock solution preparation
	8.2 Working stock solution preparation
	8.3 Blank matrix sample selection
	8.4 Spiked sample creation
	9 Procedure
	9.1 Validation
	9.1.1 General
	9.1.2 Detection capability (CCβ)
	9.1.3 Test selectivity/specificity
	9.1.4 Robustness testing
	9.1.5 Reader and test repeatability
	9.1.6 Participation in a(n) (inter)national ring trial
	9.2 ​Verification testing of a transferred screening method
	9.2.1 General
	9.2.2 Detection capability
	9.2.3 Test selectivity/specificity
	9.2.4 Robustness testing
	9.2.5 Reader and test repeatability
	9.2.6 Participation in a(n) (inter)national ring trial
	Annex A (informative)  European legislation on veterinary drugs in cow milk
	Annex B (informative)  USA legislation on animal drug residues in milk
	Annex C (informative)  List of problematic compounds in the preparation of stock solutions
	Annex D (informative)  Summary of the stability of antibiotics in solution and in matrix
	Bibliography



