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Survey of Antibiotic Test Methods - Dairy industry Federation 1999

Introduction

Immediately prior to the end of the Milk Marketing schemes the Joint Committee of England &
Wales re-issued the “Blue Book” under the fitle of "Methods for the assessment of Raw Milk
Quality”. Subsequently the Mitk Quality Forum (whose members are the Dairy Industry
Federation, National Farmers Union and the UK Federation of Milk Producer Organisations)
was set up and agreed lo keep this manual up to date.

The Dairy Industry Federation successfully obtained funding from MAFF from its Sector
Challenge programme for the development of a raw milk quality programme. Part of this
programme was a revision of the “Blue Book”, The Milk Quality Forum was aware jhat the
seclion on antibiotic testing was in particular need of revision, with a large number of antibiotic
test kits being offered to milk purchasers. Taking into account the specialised nature of this
subject, and the desirability of carrying out practical evaluations of the various tests, the Dairy
Industry Federation commissioned the Hannah Research Institute to undertzke an
examination of the tesls available.

Although at the outset of the survey it was _anticipated that a single test might be found to
serve all the needs of Induslry it quickly became clear that this objective was unlikely to be
met because of the diverse needs of individual dairy companies for antibiotic testing and
because of the diversity of the test methads available, These complications precluded the use
of an exactly similar protocol for evaluation of the test methods. A compromise was reached
where all methods were evaluated in a similar way. The differences being confined lo the
number of replications of the test at a particular concentration of antibiotic and to the
concentration levels of antibiotic tested. The infarmation about each Antibiotic Test Kit is

reported in @ common format.

This report comprises: (a) Definition of the testing method and rating system, (b) Individual
reports on all test methods submitied to us and, (c) A brief summary of our findings.

Definition Of Testing Methods And Rating System
Test Samples

Morning mitk was collected under near aseptic conditions from healthy cows in the institute
herd that had no history of antibiotic treatment for mastitis or any other condition. The cows
were all in mid-lactation and the somatic cell count of the herd was consistently less than
150,000 and the bacterial count index was less than 50 (Bactoscan). The mitk was cooled in
ice immediately after collection and stored under refrigeration until required. The milk from 5
animals was mixed in equal propartions to give a commingled sample. Spiked samples were
prepared by (1) Dilution of antibiotic (0.250g; Penicillin G, sodium salt monchydrate; or
Cloxacillin; Sigma Chemical Corp.) in distilted water (100mi), {2} Dilulion of the master
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solution (1.0 ml) in distiled water (100G ml) and (3) Addition of the diluted master solution to
mitk to abtain concentrations of Penicillin G in the range 0-8 mg kg™ PPB} and concentrations
of Cioxacillin in the range 0-100 mg kg™ (PPB). {No correction was applied for the purity of
the antibictic. However, the equivalent concentration of free base is reported based on purity
of penicillin G of 93.7% and Cloxacillin of 90.8% derived from data on product label.)

Spiked mitk samples were used on the day of preparation and for up to 2 days after collection
(stored under refrigeration). As a result, over the testing period for a single antibiotic test kit it
was usual for several balches of spiked sample to be used. Care was taken to ensure that the
complete range of test concentrations of antibiotic was evaluated for each batch of milk to
avoid confounding between batches and the antibiotic concentration. There was no evidence
of batch-to-batch variation. Ouring testing, either milk from individual cows was used or the
co-mingled milk of 5 animals, depending on the recommendation of the supplier of the test
method,

Two antibiotics were selected as the test stimuli - penicilin G and Cloxacillin. The choice of
antibiotic was based on the universal acceptance of peniciliin G as a benchmark. Cloxaciilin
was selected as the second test malerial because of its widespread therapeutic use in the
UK. (Note: Procaine penicillin and Cloxaciliin rank first and second as active ingredients of
the most numerous of licensed proprietary formulations in the UK). A series of caoncentrations
of the fwo antibiotics in milk were prepared. The choice of levels to be lested was discussed
at fength with technical experts from the companies supplying the antibiotic tests. Levels were
chosen to encompass the expected threshold for detection,

it is important to note that the threshold levels for detection of different antibiotics vary
between tests. The lest protocal sought to confirm the thresholds for Penicilin G and
Cloxaciliin. It should also be noted that the reported spectrum of antimicrobials and inhibitory
substances detected by the various test methods varies significantly. it was not possible to
confirm these claims within the scope of the current study. However, a table reporting the
manufacturer specification for test sensitivity of other antimicrobial compounds is included in
the report sheets for information.

Reporting of test results

The results of the detection tests are reported in tabular form. The recording of a result was
according to the instructions of the kit supplier. The exact interpretation of the resulls is
detailed in the individual report forms.

Ease of Use Statistic
An important aspect of the method is its ease of use. To avoid subjective assessment, we

have devised an 'Ease of Use Statistic’ which is objectively based. The potential for deviation
from the test protocol is associated with the number (and type) of unit operations (individuai
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manipulations) which comprise the overall analysis. Thus, by determining the number of
independent manipulations in a test, an overall rating for complexity {the inverse of ‘ease of
use') ¢can be deduced. In the scheme adopted here, low indices indicate a user-friendly
formal. Each test was rated according to the foliowing criteria detailed in Table 1.

v

Testing Schedule

The 17 test kits listed in Table 2 were evaluated. In each and every case a Technical Expert
from the supplier visited HRI. On this visit the objectives of the survey were described and, in
discussion with the Technical Expert, the number of replications of the test and the
concentration levels of the spiked milks were agreed. Hannah personnel were then trained by
the Technical Expert. Training was deemed complete when both parties were satisfied that
the testing method was fully understood by HRI and a number of tests had been successiully
completed. No representatives of the suppliers were present during subsequent evaluations.
The results of the individua! evaluations were sent to each Technical Expert for comment and
the description of the Test, but not the results, were amended in the light of these comments,

Threshold for Detection of Antibiotic

The ideal performance of an antibiolic test is shown in Figure 1. The response would take the
form of a step change where the test would report negative results up to a threshoid then, in a
step change, switch to reporting positive resulls. In reality, the response usually takes the
form of the actual curve shown in Figure 1. in this case, the probability of reporting a positive
resuit increases from 0 fo 1 over a transitional range of antibiotic concentrations. This range
and the response curve can be defined by very extensive testing but such an approach was
impossible within the resource available for the project. In this study, the threshold value for a
test was considered to be the point at which 95% or more of the replicated tests at a particular
antibiotic concentration were posilive {i.e., 19/20 or 19/30 posilive). This approach is
conservative but ensures that a sample is not condemned as contaminated unless there is no
reasonable doubt that an antimicrobial compound is present.

Summary of Findings

The test methods examined in this study fell within three categories:

» First, inhibition tests which detect the presence of a wide range of antimicrobial
compounds;

» Second, lests specific for a class or limited range of antimicrobial compounds based on
an analytical routine with instrumental detection. Such tests require skilled operators.

» Third, special tests designed for use by operators with rudimentary training. '

The assignment of test kits into these categories is shown in Table 3.
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Perfarmance - sensitivity to peniciilin G and eloxacillin

The sensitivity of all the tests for the detection of penicillin G is reporied in Table 4. The
Maximum Residue Limit (MRL) for this compound are currently set at 4 ppb(1ppb=1 gkg
'} within the European Union. Although there was a wide -range in sensttivity, with the
exception of the Penzyme method, ail tests detected penicillin G at or below the MRL. It
should be noted that the BetaScreen technique was particularly sensitive to this antimicrobial

compound.

The corresponding results for claxacillin {MRL 30 ppb) are aiso shown in Table 4. There was
greater divergency in the detection limit for cloxaciliin - the detection threshold ranged from 5
to 73 ppb. Although not unusually sensitive to penicillin G, the BetaStar and LacTek methods
had a detection thresholds for cloxacillin below 7 ppb.-

Performance - ease of use statistic

The ease of use statistics are shown in Table 5. Within each of the categories shown in Table
3, there were significant differences in ease of use. The BetaScreen (EQU -23) and Charm Il
{EQU - 23/24) tests were more compiicated than the Delvo-X-Press (EOU - 10) and LacTek
(EQU -11) lests. However, the instrumernii used for the BestaScreen lest also supports the
Fluorophos alkaline phosphatase test for checking the efficiency of pasteurisation and the
Charm Il also may be used in a wider range of applications. The other test methods were
either easy to use (BetaStar100, Penzyme 100, Charm AIM; EQOU - 9-11) or very easy to use
(BetaStar 25, Penzyme 20, Charm MRL, Charm VN.‘Charm MV, Delvtest P, Delvotest SP
and Deitvo MCS; EQU - 5-7)

Performance - length of test

The relative time taken for sample evaluation and the number of samples that may be tesled
at the same time are shown in Table 6. There are two distinct types of test - those developed
for mass screening or where time is not of the essence {Charm AIM, VN & MV, Deivotest P,
SP & MCS) and the rapid tests designed for tanker acceptancelrejection at the dairy
reception. Of the rapid tests most were complete in 6-12 minutes, However, the BetaScreen
and Penzyme tests were completed in 20 minutes,

Conclusion

The 'eonsurner’ has a choice of test method for detection of antibiotic In mitk, Demand can be

divided into various choices:

= First, mass screening tests where cost is particularly important or rapid screening tests
where time is of the essence.
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* Second, tests which have the greafest sensitivity for the widest range of antibiotics or
tests that are {uned to detect at the EU maximum residue limits.
» Finally, tests that are highly selective which have a broader spectrum of response.

This survey has clearly revealed that the 'consumer’ has a choice within each category. For
individual company use this choice must be welcomed because it allows individual companies
set thelr own quality criteria. For example, where dairy companies have a dedicated milk pool,
from individual producers under contract or from a producer co-operative, suitable criteria can
be mutually agreed and the most appropriate test chosen.

However, when milk is subject to trade outside these close confines the Dairy Indusiry is
faced with 2 dilemma because it is preferable that equivalent tests are used for application to
freely traded milk. The decision on this equivalence and on the tests which meet the needs of
the industry are matters for the Mitk Quality Forum to decide. Nevertheless, provided the milk
meets the EU Maximum Residue Limits - it conforms o the statutory requirements.

Supplementary Information
Al the request of the DIF additional information is provi‘déd in the Appendices on:

(a) The Manufacturers’ claimed sensilivity to antibictics accorded fixed and prowsnonal
Maximum Residue Limits by the European Union.

{b) Prices at.Jjune 1999,

(c) Contact addresses,

DDM/INW
26 July 1999



Table 1. Caiculation of the Ease of Use Statistic

Process "Code | Minimum Maximum
Preparation Set up instrument * 1 0 2
Set up incubation conditians © 2 0 1
“Fluid fransfers © 3 0 n
Anslysis Fluid transfers © 4 0 n
Timings © 5 1 n
Other maniputations * 6 1 n
Interpretation of results * W 0 1
Total rating ¥ n n

Notes on rating criterla:

‘o= nofrequ;‘r,ed; 1 = switch on and aliow fo warm up, 2 = switch on, alfow 1o warm up,

calibrate,
® 0 = not required, 1 = set

up dry incubator or water bath

0= none, n = number of fluid transfers
‘0= 1one, n = number of separate limed Operations
° 0= none, n = number of other manipulations e.g., transfer of test strip to incubator, wash

{ubes.

’

" 0 = gecision printed by instrument, 1 = cormparison of band densily or interpretation of

colour change
? Total rating = arithmetic

sum of ratings for operations codad 1-7




Table 2, Summary of Tests Completed at Friday, 23 April 1999

Kit _F_erort Outcome

BetaScreen, Advanced Instruments
BetaStar 25, UCB

BetaStar 100, UCB

Penzyme 20, UCB

Penzyme 100 UCB

Charm |l

Charm AIM

Charm MRL Beta-lactam test
Charm Fam test VN

Charm Farm test MV

Lactek, Guildhay

Paralux, Guildhay Withdrawn®
SNAP, TIDEXX '
DelvoExpress Re-tested” |
Delvo P
Delvo SP
Delvo MCS

® The instrument supplied was a prototype and did not perform according to expectations of
the manufacturer. The evaluation was therefore abandoned at the request of the supplier. It is
anticipated that the test be re-submitled for evaluation later in the year.

® The system did not perform according to expectations in our laboratory, despite re-testing.
Previous independent tests have revealed no problem. in collaberation with the manufacturer
we are currently investigating the problem.



Table 3 Assignment of Test Methods into Categories

Category 1 Category 2 Category 3
Charm AIM BetaScreen BetaStar 251100
Charm Farm VN Charm Il Charm MRL
Charm Farm MV DelvoExpress  Penzyme 20/100
Delvotest MCS  Lactek SNAP

Delvotest P

Delvotest SP
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- Dairy Industry Federation Survey - Report on Antibiotic Test Kit

Name:

Beta-Screen EU (Fluorophos®)

Supplier

Advanced Instuments Inc., Norwood, MA, USA

UK Agent

QuadraChem, Riverside, Forest Row Business Park, Forest Row, East Sussex
RH!8 sSDW

Expert Technical Contact

Jeffrey P. Guilbert (jelfe@aitests.com)

Recommended application

Qualitative test for beta-lactam antibiotic residues in commingled bovine milk
including: penicillin G, amoxicillin, ampicillin, cioxacillin, dicloxacillin and
oxacillin. Applicabie to pasteurised milk.

| Principle of test

BetaScreen is a competitive enzyme-inked tmmunoassay. Milk and enzyme-
conjugate are added to a tube coated with an antibody to beta-lactam anti biatic.
i no antibiotic is present in the milk, the binding sites are complexed only with
the enzyme-conjugate. Alfter washing, when a substrate is added, the enzyme
releases a flucrescent material that is detected by a flucrimeter. When antibiotic
is present in milk, it competes with enzyme conjugate for the binding sites on
the coated tube. As a result, a mixture of enzyme-conjugate and antibiotic are
bound to the tube. Therefore, after washing and addition of substrate less
flvorescent material is released. The decrease in fluorescence is refated o the
concentration of antibiotic,

Cross-reactivity

BetaScreen does not cross react at a concentration of 100 pars per billion with
ceftiofur, cephalosporin-C, cephapirin, chlorothiazide, chlortetracyeline,
dexamethasone, doxycycline, dipyrone, erythromycin, furcsemide, gentamicin,
ivermectin, neomycin, novobiocin, oxytetracyeline, oxytocin, para-
aminobenzoic a¢id, phenylbuiasone, pitlimyein, streptomycin, su Iphadiazine,
sulphadimethoxine, sulphamethazine, sulphanilamide, sulphapyridine,
sulphathiazole, tetracycline, thiabendazele, tilmycosin and richlormethiazide.

Initerference

Sensitivity and sclectivity are no adversely affected by somatic cell numbers
up to-800,000 cells per ml.

Apparatus supplied

In start up kit-Tray organiser, timer, graduated cylinder (50 i), wash bottle
(500ml), pipestc (500 pl) and disposable tips, foam assay tube holder.

£xtra apparains required

Fluorimeter (Fluorophos Test System), voriex mixer and cuvetics.

Reagents supplied

Bela Standard and diluent, Beta-conjugale, Fluorophos substrate, substrate
buffer, stop solution, wash cancentrale, assay fubcs.

Extra reagents required

Distilled or deionised waier

Time (set-up)

30-40 minutes

Time per rest

20 minutes (5 samples are tested together; time per test 3 minutes)

Operater skill level Training required by an agent of Advanced Instraments Tnc.; previous
experience in analytical procedures is helpfut.

Instructions Detailed and unambiguous.

Safety advice Hazard wamings are detailed on reagent boftles.

Reporting method

[nsrument prints out "positive’ or “negative’ result

Ease of use

Requires careful adherence to mstructions (Rating = 23),




Test resuits (aniibiotic concentration in pg kg'’)

PenG*  PenG**  No.mizls  No. positive Clox* Clox** No. trials No.
positive
0 ' 0 20 0 0 0 20 0
0.25 023 20 3 10 9.1 20 19
05 0.46 20 8 15 137 20 17
1.0 0.94 20 20 20 18.2 20 15
2.0 1.9 20 20 22.5 204 20 20
30 2.8 20 20 30 272 20 20
375 34,1 20 20
Posttive atiribution when ratio of Test/Standard readings 1.0

* Nominal concentration; ** Corrected to free base

Manufacturer’s Sensitivity Declaration

Antibiotic Sensitivity (1g kg™)
Penicillin G ]
Amoxicillin {i]
Ampicillin 3
Cloxacillin 20
Dicloxacillin 30
Oxacillin 20
nafcillin 10

Additional Connnents

The Nuorimeter used to measure the extent of reaction is commeon to Fluorophas Test systems for alkaline phosphatase (used
1o detect efficient pastcurisation of milk) and a test under development (acid phosphatase) for confirmation of the efficient

pasteurisation of meat,

DOM/NW March 12, 1999 (Final revision)



Test Report

Test method: Beta s.ta.r 25
Beta s.t.a.r 100

UK supplier: Axient Laboratories



Dairy Industry Federation Survey - Report on Antibiotic Test Kit

Name: Betas.ta.r. 100
Supplier UCB Bioproducts, Braine-L.' Alleud, Belgium
UK Agent Axient, Axient Laboratories, Unit 20, Goldthorpe, Rotherham S63 9BL

" Expert Technicd'l Contact

Jacques Degelaen (jagques.degelaen(@uch-group.com)

Recommended application

Qualitative test for beta-lactam antibiotics, mncluding penicillin G,
ampicillin, amoxicillin, nafcillin, cloxacillin, oxaciliin, dicioxacillin,
cephapirin, cephaloninm, cefoperazone and ceftiofur. Betas.ta.r 100 is
designed for screening mitk in any laboratory where an answer is
necded with respect to contamination of milk by beta lactam
antibiotics.

Principle of test

The test involves a specific beta-lactam receptor linked to gold particles
An initial incubation of a specific amount of receptor with milk
containing antibiotics results in a complex between the receptor and the
antibiotic. Second, the solution is transferred onto an
immunochromatographic medium, The first band captures receptors
that have not complexed with antibiotic. The second band serves as a
reference band.

Cross-reactivity

Not available at time of test

Interference

Operaltor should not be under medical treatment by beta-Jactam
antibiotics.

Apparatus supplied

None.

Extra apparatus required

Dry incubator or water bath at 47°£0.5C, micropipeties (25 & 100ul),
pipette to deliver [350ul,

Reagents supplied

2 vials of receptor, 4 x 25 dipsticks (receptor can be slored in deep
freeze for more than a month}

Extra reagents required

Deionised water

Time (set-up)

Warm-up time of dry incubator, preparation of solutions

Time per test

6 minutes (8 samples may be tested in one baich)

Operator skill level Minimal

Instructions Detailed and unambiguous.

Safety advice No specific hazard i

Reporting method After development, the test strips normally show twe distinct bands, an

upper (reference} and a lower. If the lower band is denser than the
reference, the sample is negative; if the bands are similar in density
then a positive with caution.(+/-) result should be applied; if the lower
band is less dense than the reference (+) or absent {(++) then the sample
is positive.

Ease of use

Relatively easy to use (rating = 9/10).




Test results (antibiotic concentration in Hg ke

Pen G* Pen G**  No. trials No. positive Clox* Clox** No. trials Np.
positive

0 0 20 0 0 0 20 0
2 1.8 20 0 2 1.8 20 0

2.5 23 20 1 3 2.7 20 0
3 28 20 20(-+) 6 54 20 20 (+)
4 3.8 20 20 (+) 9 8.2 20 20 (+)
5 4.7 20 20 (+) 12 10.9 20 20 (++)
6 5.6 20 20 (++)
8 7.50 20 20 (++)

* Norainai concentration;

#* Corrected to free base

Mapufacturer's Seusitivity Declaration

Antibiotic Sensitivity (ug kg™)
Penicillin G 24
Amoxicillin 2.4
Ampiciliin 2-5
Nafeillin 8-20
Onxacillin 5-10
Cloxacillin 5-10
Dicloxacillin 5-10
Cephapirin 8-16
Cephzloninm 7.5.15
Cefoperazone 5-8
Ceftiofur 75-150

Additional Comments

Reacted strips ¢an be stored as a permanent record.

DOMINW March 12, 1999 {Finn! revision)
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Name: Beta s.t.a.r. 25
Supplier UCB Bioproducts, Braine-L'Alleud, Belgium
UK Agent Axient, Axient Laborateries, Unit 20, Galdzhorpc, Rotherham S63 9BL

Expert Tech nical Contact

Jacques Degelacn (jagques.dsgelaen(@uch-group.com)

Recommended application

Qualitative test for beta-lactam antibiotics, including penicillin G,
ampicillin, amoxicillin, nafcillin, cloxacillin, oxacillin, dicloxacillin,
cephapirin, cephalonium, cefoperazone and ceftiofur. Beta s.t.a.t is
designed for screening milk in any situation where an answer is needed
with respect to contamination of milk by beta lactam antibiotics.

Principle of test

The test involves a specific beta-lactam receptor linked to gold particles
An initial incubation of a specific amount of receptor with milk
containing antibiotics results in a complex between the receptor and the
antibiotic, Second, the solution is transferred onto an
immunochromatographic medium. The first band captures receptors
that have not complexed with antibiotic. The second band serves as a
reference band.

Cross-reactivity

Not available at titne of tcs!iﬁg

Interference

The operator should not be under medical treatment using beta-lactam
antibiotics,

Apparatus supplicd

Spring syringe and 23 disposable tips.

Extra apparatus required

Dry incubator or water bath at 47°%0.5C.

Reagents supplied

25 individual vials of receptor, 25 dipsticks

Extra reagents required

None

Time (set-p)

Warm-up time of dry incubator

Timte per test

6 minutes (4 samples may be tested at one time)

Operator skill level Minimal
Instructions Detailed and unambiguous.
| Safety advice No specific hazards
Reporting method After development, the test strips normally show twe distinct bands, an

upper (reference) and a lower, If the lower band is denser than the
reference, the sample is negative; if the bands are similar in density
then a positive with caution (+/-)result should be applied; if the lower
band is less dense than the reference (+) or absent (++) then the sample
is positive,

Ease of use

Very easy to use (Rating =6)




Test results (antibiotic concentration in ug kg™

Pen G* PenG*™  No. trials No, positive Clox* Clox** No. trials No,
positive
0 0 20 0 [ 0 20 0
2 1.8 20 0 2 1.8 20 0
2.5 23 20 0 3 2.7 20 0
3 28 20 20 (4) 6 54 20 20 (+)
4 3.8 20 20 (++) 9 8.2 20 20 (+)
5 47 20 " 20(+) 12 10.9 20 20 (++)
6 56 20 20 (+4)
8 7.50 20 20 (+4)

* Nominal concentration; ** Cormrected to free base

Manufacturer’s Sensitivity Declaration

Antibiotic Sensitivity (ug kg™)
Penicillin G 2-4
Amoxicillin 24
Ampicillin 2.5
Nafcillin 8-20
Oxacillin 5-10
Cloxacillin 5-10
Dicloxacilin 5-10
Cephapirin 8-16
Cephalonium 7.5-15
Cefoperazone 5-8
Cefiiofur 75-150

Additional Comments

Reacted strips can be stored as a permanent record.

DDM/NIW March 12, 1999 (Final revizion)
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Name: CharmlII® Beta-lactatn Test for Maximum Residue Limits
Supplier CHARM Sciences Inc., 36 Frankiin Street, Malden MA USA
UK Agent FOSS UK Ltd, Parkway House, Station Road, Didcot Oxon OX11 7NN

Expert Technical Contact

Bab Salter, VP Regulatory Affairs, E.mail to charm]@world.std.com

Recommended application

The Charm Il beta-lactam Test detects betz-lactams at or below the
maximum residue Jimits in raw, comingled bovine milk. It is designed
for use by milk, intake, laboratory, ficld and regulatory personnel.

| Principle of test

The test uses bacteria with specific receptor sites that biad all beta-
lactam drugs. The bacteria are added to a milk sample together with a
minute amount of "*C labelled penicillin G. Any beta-lactam already in
the milk competes with this labelled penecillin G. The amount of *C
labelled penicillin G that binds to the receptor sites is measured
compared to a previously determined control point. The greater the
amount of "C labelled penicillin G measured, the lower the beta-lactam
concentration in the sample,

Cross-reactivity

No interference {at }00ppb) from sulfadiazine, sulfanilamide,
sulfathiazole, sulfamethazine, sulfapyridine, sulfadimethoxine,
teracycline, oxytetracycline, chlortetracycline, doxycycline,
geatamicin, neomycin, streptomycin, ivermectin, erythromycin,
novobiocin, furosemide, trichlormethiazide, chlorothiazide, oxytocin,
phenylbutazone, dexamethasone, PABA and dipyrone.

Interference Intra-family cross reactivity with cefadroxil (15ppb), cefotaxime
{4pph), cephalexin (15ppb), cephradine (15pph), hetacillin {Sppb),
piperacillin (8ppb) and ticarcillin (35ppb)

| Apparatus supplied None

Extra apparaius required

Charm scintillation counter, test tubes, caps for test tubes, cotton swabs,
pipette tips (5 ml & 1 mi)

Reagenis supplied

Beta-lactam tablet reagents, gperators manual, MRL standard , zero
control standard, siandards manual, typical counts sheet

Extra reagents required

Deionised water, scintillation fluid

Thme (set-up)

1 hour

Time per test

12 minutes (a control and 5 tests may be run at the same time)

Operator skill level Moderate; training sequired; videotape available

Instructions Concise and clear

Safety advice Explicit

Reporting methed Positive or negative in relation to a pre-determined control point

Ease of use

Requires training and attention to detail (Ease of use = 23/24)

R
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Test results (antibiotic concentration in pug l:g“’)

Pen G*  PenG** No. tmals No. positive Clox* Clox** No. trials N:o.
L positive

0 0 30 0 0 0 30 1
1.0 0.9 30 6 15 13.7 30 25
20 L.9 30 23 - 20 18.2 30 29
3.0 2.8 30 30 25 22.8 30 30
4 38 30 30 30 27.3 30 30

6 5.6 30 30 s 319 30 30

8 7.5 30 30 40 364 30 30

* Nominal concentration; ** Comrected to free base

Manufacturer's Sensitivity Declaration

Antibiotic Sensitivity (ug kg™")
Penicillin G 2
Cefazolin 15
Ceftiofur 40
Cefquinome 20
Cephapirin 3
Amoxicillin 5
Ampicillin 4
Cloxacillin 30
Dicloxacillin 20
Oxacillin 30
Penethamate 2
Nafeillin 30

Additional Comnerts

The contents of the "*C labelled penicillin G supplied with the Charm Test are su fficiently low that they are
exempt from Nuclear Regulatory Commission regulations. Each tablet contains less than 0.15 kilobecquerels of
"C labelled penicillin G. Soiid waste may be disposed of without additional precautions. Liquid waste
contaminated with "'C labelled penicillin G can be flushed with water down the drain. However, the liquid
\vaste contains scintillant which may be collected and disposed of with waste solvent.
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Charm AlVI-96™>t Antimicrobial Inhibition Monitor for 96

Name:
Multiwell Plates
Supplier CHARM Sciences Inc., 36 Franklin Street, Malden MA USA.
UK Agent FOSS UK Ltd, Parkway House, Station Road, Didcot Oxon OX11 7NN

Expert Technical Contact

Bob Salter, VP.Regulatory Affairs, E.mail to charml@world.std.com

Recommended application

The Charm AIM-$8 is a microbial inhibition assay designed for high
volume, broad spectrum screening of raw, pasteunised, homogenised or
skim milk. Cream may be rua if pre-treated.

Principle of test The test detects inhibition of growth of bacteria. A dye is present in the
growth medium which changes colour when bacterial growth occuss. If
growth is inhibited, no colour change occurs.

Cross-reactivity Test detects a very wide range of microbial inhibitors
Interference
Apparatus supplied Multiwell plates, sealing strip, plate lid

Lxtra apparatus required

AIM-96 Incubator, automatic pipette (50 1), Repitter or octapette with
reservoir; reference colour strip

Reagews supplied

Lyophilised medium, B.stearothermophilus spore tablets

Extro reagents requived

Deionised water, antirnicrobial drug free milk

Time (set-up)

30 minutes

.

Time per test

3-4 hours, 90 test samples plus 3 negative and three positive controls
may be conveniently run at the same time

Operator skill level Moderate; some skill in pipetting required
Tnstructions Concise and clear
Safety advice No specific hazard

" Reporting method Positive or negative based on reference to colour chart

Ease of use

Requires minimal training (Ease of use = 10)




Test results (antibiotic concentration in uzkg™)

Pen G* Pen G** No. trials No. positive Clox* Clox** No. trials "~ No. |
. . positive
0 1] 30 0 0 0 30 0
1.0 0.9 30 0 20 18 30 9
20 1.9 30 8 25 23 30 14
3.0 2.8 30 29 30 27 30 19
4 38 30 30 35 32 30 30
6 5.6 30 30 40 36 30 30
8 7.5 30 30 50 45 30 30

* Nominal concentration; ** Comrected 1o free base

Manufacturer’s Sensitivity Declaration
(Antimicrobial drugs Ysted are typical of their respective families)

Antibiotic Sensitivity™ (ug kg™)

Penicillin G 3-5

Sulfamethazine 10-50

Gentamicin 30-100

Oxytetracyceline 150-300 p
Tylosin 40-60

*  First level = colour 4, Second level = colour 5

Additisnal Comments
None
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Name: Charm MRLT™ Beta LactamTest
Supplier CHARM Sciences Inc., 36 Franklin Street, Malden MA USA
UK Agent FOSS UK Ltd, Parkway House, Station Road, Didcot Oxon OX11 7NN

| Expert Technical Contact

Bob Salter, VP.Regulatory Affairs, E.mail to charm]1(@world.std.com

Recommended application

The Charm MRL™ Test is a rapid receptor assay designed for
detection of beta lactam drugs in raw, commingled bovine milk at or
near the European Union maximum residue limit. The test is designed
for use by milk intake, laboratory, ficld and regulatory personnel.

Principle of test

The test uses receptors that bind to beta lactam drugs. As the milk flows
through the test strip a line forms the test position when no beta lactam
is present in the milk. When beta lactams are present in the sample this
line is less dense or absent. The test line is compared to a contro! line
designed to discriminate beta lactams close to the maximum residue
limit. The control and test lines were compared using a CHARM LUM-
T with imager.

Cross-reaciivity

The following drugs at I00ppb show no interference: sulfadiazine,
sulfanilamide, sulfathiazole, sulfamethazine, sulfapyridine,
sulfadimethoxine, tetracycline, oxytetracycline, chlortetracycline,
doxycyeline, gentamicin, neomycin, stteptomycin, ivermectin,
erythromycin, novobiocin, furosemide, trichlomethinzide,
chlorothiazide, oxytocin, phenytbutazone, dexamethasone, PABA and
dipyrone.

Interference

Other beta-lactam drugs are detected.

Apparatus supplied

None

Extra apparatus required

Strip incubator, 300 [mocropipeite znd dispesable tips; optional
Imager

| Reagents supplied

MRL Beta factam Test Strips, operators manual; 4ppb Pericillin G
standard

Extra reagents required

Antimicrobial drug free milk

| Time (set-up)

20 minutes to aliow heater block to equilibrate

“Time per lest

<10 minutes, 10 test samples plus negative and positive controls may
be conveniently run at the same time if 3 x 4 place incubators are used.

Operator skifl level Basic; some skill 1a pipetting required
Instrictions Concise and clear

" Safety advice No unusual hazard.

_i?_éporﬁug method Positive or negative reported by strip reader

Ease of use

Requires minimal training (Ease of us¢ = 5)




Test results (antibiotic concentration in g kg™

PeanG*  PenG*™  No.trials  No, positive Clox* Clox** No. trials No.
positive
0 0 30 o 0 0 30 0
1.0 0.9 30 12 10 9.1 30 1
29 1.9 30 23 15 13.7 30 10
3.0 2.8 30 29 20 13.2 30 20
4 3.8 30 30 25 22.8 30 23
3 5.6 30 30 30 273 30 30
8 7.5 30 30 35 319 30 30
40 364 30 30
50 45.5 30 30

* Nominal coneentration; ** Corrected to free base

Manufacturer’s Sensitivity Declaration

Antibiotic Sensitivity (ug kg )*
Penicillin G 3
Amoxicillin 4
Ampicillin 4

Ceftoifur 100
Cephapirin 10
Cloxacillin 30
QOxacillin 50

*100% positive using Imager

Additional Comments
None
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Name: Charm Farm Test-Vial for Beta lactams, sulfonamides and
other antimicrobial drugs
Supplier CHARM Sciences Inc., 36 Franklin Street, Malden MA USA
Hﬁff’Agent FOSS UK Ltd, Parkway House, Station Read, Didcot Oxon OX11 7NN

Expert Technical Contacl

Bob Salter, VP.Regulatory Affairs, E.mail to chanml@world.std.com .

"Recommended application

The Charm Farm Test-Vial is a microbial inhibition assay designed for
detection of beta lactam drugs in raw, commingled milk at or near the
European Union maximum residue limit,

Principle of test

The test detects inhibition of growth of bactcria, A dye is present in the
growth medium which changes colour when bacterial growth oceurs. If
growth is inhibited, no colour change occurs.

Cross-reactivity

Test detects a very wide range of microbial inhibilors. The following
drugs at 100ppb show no interference: ivermectin, novobiocin,
furosemide, trichlormethiazide, chlorothiazide, oxytocin,
phenylbutazone, dexamethasone and dipyrone

Interference Lacteal secretions from mastitic animals have been reported to contaim
natural inhibitors that cause positives. No interference from somatic
cell (10° SCC) or bacteria (3x10° cf/ml)

Apparatus supplied None

EXxtra apparatus required

Inctronic incubator or mini incubator or water bath or Delvo incubator,
water bath rack, reference colour strip and timer

Reagents supplied

B.stearothermophilus spore tablets, Charm-VN test vials, 200
micropipetic and disposable tips; 4ppb penicillin G standard

Extra reagents required

Antimicrobial drug free milk

Tiéme (set-up)

20 minutes to allow heater block to equilibrate

| Time per test

<3% hours, 150 test samples plus negative and positive controls may
be conveniently nin at the same time

Operator skill {evel Basic; some skili in pipetting required
Instructions Concise and clear
" Safety advice No unusual hazard.
Reporting method Positive or negative based on reference to colour chart

Ease of use

Requires munimalf training (Ease of use = 6)




Test results (antibiotic conceniration in Mg kg"’)

PenG*  PenG**  No. mals No. positive Clox* Clox** No. trials No,
_ posttive
0 0 30 0 0 0 30 0
10 0.9 30 0 10 9.1 30 1
2.0 L9 30 2 15 13.7 30 2
3.0 2.8 30 30 20 18.2 30 2
4 3.8 ©30 30 25 22.8 30 3
6 5.6 30 30 30 273 30 16
8 7.5 30 30 35 319 30 28
40 36.4 30 30
50 45.5 30 30

* Nominal concentration; ** Cormected to frec base

Manufacturer’s Sensitivity Declaration

Antibiotic Sensitivity (ug kg™)
Penicillin G 34
Amoxicillin 4
Ampicillin - 4
Ceftoifur 50
Cephapirin 10
Sulfamethazine 50-100
Gentamicin 100-300
Oxytetracyeline . 100-150
Tylosin 40-50

Additional Comments

None

DDM/NW March 24, 1999 {Final revision)



Dairy Industry Federation Survey - Report on Antibiotic Test Kit

Name: Charm Farm Test Mini-Vial for Beta lactams, sulfonamides
and other antimicrobial drugs

Supplier CHARM Sciences Inc., 36 Franklin Street, Malden MA USA

UK Agent FOSS UK Ltd, Parkway House, Station Road, Didcot Oxon OX11 7NN

“Expert Technical Contact

Bob Salter, VP.Regulatory Affairs, E.mail to charml@world.std.com

Recommended application

The Charm Farm Test Mini-Vial is a microbial inhibition assay
designed for detection of beta Jactam dngs in raw, commingled milk at
or near the Evropean Union maximum residue Limit.

[ Principle of test

The test detects inhibition of growth of bacteria. A dye is present in the
growth medium which changes colour when bacterial growth occurs, If
growth is inhibited, no colour change occurs.

Cross-reactivity

Test detects a very wide range of microbial inhibitors. The following
drugs at 100ppb show no interference: ivermectin, novobiocin,
furosemide, trichlormethiazide, chlorothiazide, oxytocin,
phenylbutazone, dexamethasone and dipyrone

Interference Lacteal secretions from mastitic animals have been reported to contain
natural inhibitors that cause positives. No interference from somatic
cell (10° SCC) or bacteria (3x10° ¢fwml)

Apparatus supplied None i

Extra apparatus required

Air incubator or water bath or Delvo incubator with mini-vial adaptors,
water bath rack, nveezers, 0.1 ml micropipette and disposable tips,
reference colour szip and timer

Reagents supplied

Mediz tablets, Charm-MV test vials (96 per pack), zero control milk
powder, 4ppb penicillin G standard, 12x8 well strip sealing tape

Extra reagents required

None

Time (set-up)

20 minutes 1o allow heater block or incubator to equilibrate

Time per test

<3 hours, 72 test samples plus negative and positive controls may be
conveniently run at the same time

Operator skill level Basic; some skiil in pipetting required

Instritetions Concise and clear

Safety advice No unusvai hazard.

Reporting meﬂro.d Positive or negative based on reference to colour chart

Ease of use

Requires minimal training (Ease of use = 7)




Test results (antibiotic concentration in ue kg")

PenG*  PenG*™  No. tals No. positive Clox* Clox** No. trials No.
positive
0 0 30 0 0 0 30 0
1.0 0.9 30 0 10 2.1 30 2
2.0 1.9 30 6 15 13,7 30 4
3.0 2.8 30 30 20 18.2 30 4
4 38 30 30 25 22.8 30 27
) 5.6 30 30 30 27.3 30 30
8 1.5 30 30 35 319 30 30
40 36.4 30 30
50 45.5 30 30

* Nominal concentration; ** Comrected to free base

Manufacturer’s Sensitivity Declaration

Antibiotic Sensitivity (ug kg™)
Penicillin G 34
Amoxicillin 4
Ampicillin 4
Ceftiofur 50
Cephapirin 10
Sulfamethazine 50-100
Gentamicin 300-300
Oxytetracycline 1090-150
Tylosin 40-50

Additional Coniments

None
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Name: Delvotest® MCS
Supplier Gist-Brocades B.V. PO Box 1, 2600 MA Delft, The Netherlands
UK Agent Dairy Ingredients Group - UK, Brent House, Brent, Tame Valley

Industrial Estate, Tamworth Staffs, B77 5DF

Expert Technical Contact

Jan H.P.M. Kerkhof (email jan kerkhof@gist-brocades mfonet.com)

Recommended application

Diffusion fest for detection of antibiotié and sulphoniamide residues in
raw commingled bovine milk.

Principle af test

The test detects inhibition of growth of bacteria. A dye s present in the
growth medium which changes colour when bacterial growth oceurs, If
growth is inhibited, no colour change occurs.

Cross-reactivity

Test detects a wide range of microbial inhibitors

Interference Caution should be exercised to avoid contamination by antibiotics or
other drugs, cleaning agenis or disinfectants.
Apparalus supplied Adhesive covers for plates

Exira apparatus required

Water bath ; syringe (0.1 ml) with disposable tips

Reagents supplied 96 well plates containing detection media
Extra reagents required Negative control milk
Time (set-up} 3 minutes

Time per test

<2%: hours, 96 samples including negative controls may be
conveniently run at the same time

Operator skill level Easy; some skill in pipetiing required
Instriuctions Concise and clear
Safety advice No known hazards.
Reporting method Positive or negative based on reference to colour chart, Samples with

any trace of yellow colour were deemed negative i.e., only samples
with entirely purple colour were positive

Ease of use

Requires minimal training (Ease of use = 3)




Test results (antibiotic concentration in ug kel

Pen G*  Pen G**  No. tmials No. positive Clox* Clox** No. trials No.
positive
0 0 30 0 0 ) 30 0
1.0 0.9 30 0 10 2.1 30 0
2.0 1.9 30 30 15 13.6 30 30
3.0 2.8 30 30 20 182 30 30
4 3.8 30 30 30 272 30 30
50 45.4 30 30

* Nominal concentration; ** Corrected to free base

Manafacturer’s Sensitivity Declaration

Antibiotic Sensitivity* (ug kg™)
Penicillin G 2-4
Sulphadiazine 25-100

Additional Comments

None
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Name: Delvotest® P Mini

Supplier Gist-Brocades B.V. PO Box 1, 2600 MA Delft, The Netherlands

UK Agent Dairy Ingredients Group - UK, Brent House, Brent, Tame Valley
Industrial Estate, Tamworth Staffs. B77 5SDF

Expert Technical Contact Jan H.P.M. Kerkhof (email Jan.kerkhof@gist-brocades.infonet.com)

Recommended application

Diffusion test for detection of antibiotic residues in raw bovine milk,
(From individual animals and commingled milk.)

Principle of test The test detects inhibition of growth of bacteria. A dye is present in the
growth medium which changes colour when bacterial growth oceurs. If
growth is inhibited, no colour change occurs,

Cross-reactivity Test detects a wide range of microbial inhibttors

Interference Caution should be exercised to avoid contamination by antibiotics or
other drugs, cleaning agents or disinfectants. Sampies that have soured
should not be tested.

Apparatus supplied Tweezers; syringe (0.1 mi)with disposable tips

£xitra apparatus required

Delvo Incubator

-Tieagenrs supplied

Ampoules with B.stearothermophilus var. calidolactis in 2 solid agar
medium; nutzient tablets.

Extra reagents required

Optional: Penicillinase

Time (set-up)

10 minutes

Time per test

<2% hours, 40 iest samples may be conveniently run at the same time

Operator skill level Easy; some skill in pipetting required

Instructions Clear

Safety advice No known hazards,

Reporting methad Positive or negative based on reference to colour chart, I any trace of

yellow colour was detected, the sample was reported as negative i.e.,
completely purple,

Ease of use

Requires minymal training (Ease of use = 3)




Test results (antibiotic concentration in ng kg'ly

PenG*  PenG*™  No. trials No. positive Clox* Clox** No. trals No.
positive
0 0 30 0 0 0 30 )
1.0 0.9 30 0 20 18.2 30 0
2.0 19 30 0 30 27.2 30 0
3.0 23 30 30 40 36.3 30 30
4 33 30 30 50 454 30 30
5 4.5 30 30 70 63.6 30 30
* Nominal concentration; ** Corrected to free base
Manufacturer’s Sensitivity Declaration
Minimum detection levels of DELVOTEST® P {(ppb)
Antibiotic Control time 2% hours
Penicillin G 2.5 3
Cloxacillin 15-25 25
Dicloxacillin 15 20
Oxacillin 10 10-15
Nafeillin 5-10 10
Ampicillin 3-4 5
Amoxiceillin 4 5-6
Cephapirin 5 8-10
Cefalonium 10-15 15-20
Cefalexin 40-60 60-100
Cefacetril 20-3¢ 3040
Cefaperazon 40-60 g0
Tetracycline 50-100 200-300
Oxytetracyeline 50-200 300
Chiotetracycline 50-100 250-300
Tylosin 40-150 100.300
Erythromicin 300-1000 500-1500
Lincomyein 100-300 400-1000
Spiramyecin 1000-5000 5000+
Gentamyrcin 200-800 1000-4000
Neomycin 300-1000 1000-5000
Dihyrostreptomycin 2000-5000 10000+
Kanamyein 7500+ 10000+
Chloramphenicol 2500-5000 5000-7500
Sulfamethazine 10000+ 10000+
Sulfadimethoxine 10000+ 10060+
Sulfathiazole 10000+ 10000+
Suvifadiazine 10000+ 10000+
Dapsone 10000+ 10000+
Trimethoprim 200-500 5000-15000

* Control time = time at which blank control has just chang

ed to yellow; based on yellow/purple colour

Additional Comments

None
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Name: Delvotest® SP Mini
Supplier Gist-Brocades B.V. PO Box 1, 2600 MA Delft, The Netherlands
UK Agent - Datry Ingredients Group - UK, Brent House, Brent, Tame Valley

Industrial Estate, Tamworth Staffs, B77 SDF

| Expert Technical Contact

Jan H.P.M, Kerkhof (gmail jan.kerkhof@gist-brocades.infonet.com)

Recommended application

Diffusion test for detection of antibiotic residues and sulphonamides in
raw bovine milk. (From individual anirnals and commingled.)

Principle of test

The test detects inhibition of growth of bacteria. A dye is present in the -
growth medium which changes colour when bacterial growth occurs. If
growth is inhibited, no colour change occurs.

Cross-reactivity

Test detects a wide range of microbial inhibitors

Interference Caution should be exercised to avoid contamination by antibiotics or
other drugs, cleaning agents or disinfectants. Samples that have soured
should not be tested.

Apparatus supplied Tweezers; syninge (0. mi)with disposable tips

Extra apparatus required

Delvo Incubator

Reagents supplied Ampoules with B.stearothermophilus var. calidolactis in a solid agar _
medium; nutrient tablets.

Extra reagents required None

Time (set-up) 10 minutes

Time per test

<3 hours, 40 test samples may be conveniently run at the same time

Operator skill level Easy; some skill in pipetting required
Instructions Clear
Safety advice No known hazards.

Reparting method

Pasitive or negative based on reference to colour chart, Samples
contzining any yellow colour were deemed negative i.c., samples which
were completely purple were positive

Ease of use

Requires minimal raining (Ease of use = 5)




et e e

Test resuits (antibiotic concentration in e kg™

PenG*  PenG**  No. trials No. positive Clox* Clox** No. trnials No.
positive
0 0 30 0 0 0 39 0
1.0 0.9 30 0 10 9.1 30 0
2.0 . 1.9 30 . 0 15 13.6 30 0
3.0 2.8 30 30 20 18.2 30 30
4 3.8 30 30 30 272 30 30
50 45.4 30 30
* Nominal concentration; ** Corrected to free base
Manufacturer’s Sensitivity Declaration
Minimum detection levels of DELVOTEST® SP {ppb)
Antibiotic Control ime 2% hours 3 hours
Penicillin G 2 2.5 25
Cloxacillin 15 15-25 20-25
Dicloxacillin 10 10-15 10-15
Oxacillin 5 0 19
Nafcillin 5 5-8 10
Ampicillin 23 34 3-5
Amoxicillin 2 34 3.5
Cephapirin 5 5-8 5-10
Cefalonium 5-10 10-20 15-25
Cefalexin 40-60 60-100 60-100
Cefacetril 20 20-40 20-40
Cefaperazon 40 60-100 60-100
Tetracycline 100 200-400 300-600
Oxytetracycline 100 200-400 40-50
Chlotetracycline 100-150 200400 300-600
Tylosin 10-20 . 30-50 100
Erythromicin 50 100-150 250
Lincomycin 100 200 300400
Spiramycin 200 350-750 10000+
Genatamycin 100-300 200-400 400-500
Neomycin 100-200 300-1000 400-2000
Dihyrostreptomycin 300-500 1500-3000 2500-10000
Kanamycin 2500 7500 10000+
Chloramphenicol 2500 7500 75000-10000
Sulfamethazine 25 50-100 100.200
Sulfadimethoxine 50 50-100 100
Sulfathiazole S0 50-100 100-150
Sulfadiazine 50 50-100 100
Dapsone l 1-4 4.3
Trimethoprim 50 100-300 500

1ih blank controi has just changed to yellow

g i 3 e
Control time = time a1 wi

Additional Comments

None
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Name: Delvo-X-PRESS® L-I1 test for beta lactam residues
Supplier Gist-Brocades B.V. PO Box 1, 2600 MA Delft, The Netherlands
UK Agent Dairy Ingredients Group - UK, Breat House, Brent, Tame Valley
Industrial Estate, Tamworth Staffs. B77 5DF
Expert Technical Contact | Jan H.P.M. Kerkhof (email jan.kerkhof(@gist-brocades.infonet.com)

Recommended application

Rapid test for detection of beta lactam residues in commingled bovine
milk. Milk samples can be frozen but shouid not be thawed more than
twice,

Principle of test The test is a qualitative competitive receptor-enzyme assay .
Cross-reactivity ) With other beta-lactams

Interference Cautton should be exercised to avoid contamination by antibiotics.
Apparatus supplied None

Extra apparatus required

ISR(P} workstation; micropipette (0.2 ml) plus disposable tips; tube
tacks; 250 ml polythene wash bottle; 5 m! polythene measuring beaker;
I ml multipette plus disposable tips

Reagents supplied

Reagent tubes, Tracer, Standard and diluent, Colour developer, wash
solution,

Extra reagents required

Deionised or distilled water

Time (set-up)

30 minutes

Time per test

8 minutes {3 samples may be tested simuftaneously)

Operator skifl level Muodest, training required by a Gist-Brocades representative,
Instructions Clear and concise
Safety advice Detailed.
Reporting method Positive or negative based instrument reading. samples which are
negative have reader units < 00,
Ease of use Requires some (raining (Ease of use = 10)

* WA



Test results (antibiotic concentration in ug kg
Note: these results are provisional and should be regarded as indicative only

PenG*  PenG** ~ No. mials No. positive

0 0 50 ]
3.0 2.8 20 13
4.0 38 20 18
5.0 45 20 19
6.0 5.4 20 20

* Nominal concentration, * Concentration as free base,

Manufacturer’s Sensitivity Declaration

Antibiotic Sensitivity* (pg kg 1)
Penicillin G 24
Ceftiofur 4.8
Cephapirin 4-8
Ampicillin 4.8
Amoxicillin 4-8
Cloxacillin 30-40

Additienal Comments
Workstation displays instructions for each stage of test sequence,
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Name: LacTek™ Penicillins Kit

Supplier IDEXX Laborateries Inc., One IDEXX Drive, Westbrook, ME 04092,
USA

UK Agent Guildhay Ltd,, 6 Riverside Business Centre, Walut tree Close,

Guildford, Surrey GU1 4UG

(Expert Tecknical Contact

Kalpna Raval (Kalpna.Raval @guildhay.co.uk)

Recommended application

Qualitative test for rapid detection of penicillins in raw (individual and
comingled} and pasteurised milk.

Principle of test

‘The LacTek test is an enzyme-linked immunoabsorbant assay. Beta-
lactarns in milk compete with an enzyme tracer for antibody binding
sites coated on an analysis tube. The presence of penicillins in the milk
reduces the amount of tracer bound. When a reagent for colour
development js introduced, the ultimate intensity of colour
development is Iess than for a control sample. The colour measurement
is carried out in a spectrophotometer,

Cross-reactivity

The test cross reacts with amoxicillin, ampicillin , cloxacitiin. And
dicloxacillin

Interference

No known interference

Appararus supplied

None

| Extra apparatus required

Timer, shaker, Reader/printer, micropipctie {250 1} and disposable
tips, dispensers (250 & 500 1), JetWasher. ‘

_feage.nts supplied

Reaction tubes, Beta-lactam siandard, diluent for standard, Tracer
solution, diluent for tracer, colour developer, stop solution, wash
concentrate, reconstitution labels, product insers,

Extra reagents required

De-ionised, distilled or RO water

Time (set-up)

Preparation of reagents , equilibration of test kit to room temperature,

Time per test

10 minutes (5 samples may be tested at a time; time per test 2 minutes)

Operator skill level Training is required by a LacTek representative

dustrictions Detailed and umambiguous.

Safety advice No special precautions are required,

Reporting method Reader/printer automatically displays and records results as positive or

negative

Ease of use

Easy to use (rating = 11)




Test results (antibiotic corncentration in pg kg

Pen G* Pep G+ No. trials No. positive Clox* Clox** No. trials - No.
positive

0 ] 20 0 0 0 20 0

2.0 1.9 20 (4] 5.0 435 20 1

2.5 2.3 20 1 1.5 6.8 20 20

30 238 20 6 10.0 9.1 20 20

3.5 3.3 20 20 125 11.4 20 20

50 4.7 20 20 15.0 13.6 20 20

* Nominal concentration; ** Cormected to fres base

Manufacturer’s Sensitivity Declaration

Antibiotic Sensitivity (ug kg™)
Penicillm G Atorbelow 4.8
Cloxacillin 90/95% sensitivity at 6.25
Additional Comments

Provision of dispensers facilitates liquid transfers and washing station is a helpful piece of ancillary equipment.
In addition to the printout of the results, optical density readings are also provided which may be used to
determine the sensitivity of the test. Test curves are shown below:
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Name: Penzym® 100
Supplier UCE Bioproducts, Braine-L'Alleud, Belgium
UK Agent Axient, Axient Laboratories, Unit 20, Goldthorpe, Rotherham S63 9BL

Expert Technical Contact

Jacques Degelaen (jacgues.degelsenf@ucb-group.com)

" Recommended application

Qualitative test for betam-lactam antibiotics, including penicillin G,
ampicillin, amoxicillin, cloxacillin, cephapirin, oxacillin, cephalexin,
cephuroxime, cephalonium, cephalospotin C, cephalothin,
cephaloridine, cephadroxyl and ceftiofur, Penzym 100 is designed for
isloated or occasional use with milk ¢.g. on the milk tanker.

[ Principle of test

The Penzym test employs an enzyme called DD-carboxypeptidase.
DD-carboxypeptidase specifically hydrolyses substrates of the R-D-
alanine-D-alanine type with liberation of D-alanine, The alanine is
detected by a coupled enzyme reaction that changes a dye from yellow
to pink orange. Beta-lactam antibiotics specifically and quantitatively
inhibit the enzyme. When they are present in milk the colour change
does not occur.

Cross-reactivity

The following drugs do not cross react at levels of 100ppb:
sulfadiazine, sulfanilamide, sulfathiazole, sulfamethazine,
sulfapyridine, sulfadimethoxine, tetracycline, oxytetracycline,
chloretetracycline, doxycycline, gentamicin, neomyein, streptomycin,
ivermectin, erythromycin, novobiocin, furosemide, trichlomethiazide,
chlorothiazide, oxytocin, phenylbutazone, dexamethasone, dipyrone
and dicloxacillin

Interference

Operator should not be under medical treatment by beta lactam
antibiotics

Apperatus supplicd

Tweezers, colour chart.

Extra apparatus required

Dry incubator or water bath at 47°C, syringe and needle, miciopipeties
(10 & 50 ), Eppendorf type vials (1.5 ml)

Reagents supplied Enzyme vials, colour generating tablets
Extra reagents required De-ionised water
Time (sef-up) Warm-up time of dry incubator or water bath

Time per test

Negative in 13 minutes, < 20 minutes for positive. {8 samples may be
tested simultaneously.)

Operator skill level Minimal

Instructions Detailed and unambiguous,

Safety advice No specific hazards

Reporting method In 3 categories according ta reference colour chart: yellow = positive,;
between peach and peach yellow = positive , peach =.caution, pink
orange = negative

Ease of use Relatively easy to use {rating = 10}
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Test results (antibiotic concentration in sg ke

PenG* ~ PenG**  No.mals  No. positive Clox* Clox*»* No. trials No.
. (caution) positive
0 0 20 0 0 0 20 o
2 1.9 20 0 40 36 20 (20)
3 2.8 20 (20) 60 54 20 (20)
4 3.7 20 (20) 80 73 20 20
5 4.7 20 {20) 100 91 20 20
6 5.6 20 20
8 7.5 20 20

* Nominal concentration; ** Comected to free base

Manufacturer’s Sensitivity Declaration

Antibiotic Sensitivity (ug kg™)
Penicillin G 4-6
Amoxicillin 4-6
Ampicillin 4-7
Cephapirin 5-7
Oxacillin 30-50
Cloxacillin 60-100
Cephalexin 20-40
Cephuroxime 50-100
Cephalonium 10-15
Cephalosporin C 3-10
Cephalothin 4-5
Cephaloridine 6-8
Cephadroxyl 25-50
Ceftiofur 40-70

Additianat Contments

None
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Dairy Industry Federation Survey - Report on Antibiotic Test Kit

Name: Penzym® 20
Supplier UCB Bioproducts, Braine-L’Alleud, Belgium
UK Agent Axient, Axient Laboratories, Unit 20, Goldthorpe, Rotherham S63 9BL

Expert Technical Contact

Jacques Degelaen (jacques.degelaen@uch-group.c

Recommended application

Qualitative test for betam-lactam antibiotics, including penicilin G,
ampicillin, amoxicillin, cloxacillin, cephapirin, oxacillin, cephalexin,
cephuroxime, cephalonium, cephalosporin C, cephalothin,
cephaloridine, cephadroxyl and ceftiofur. Penzym 20 is designed for
isloated or occasional use with milk e.g. on the milk tanker.

| Principle of test

The Penzym test employs an enzyme calied DD-catboxypeptidase.
DD-carboxypeptidase specifically hydrolyses substrates of the R-D-
alanine-D-alanine type with liberation of D-alanine, The alanine is
detected by a coupled enzyme reaction that changes a dye from yellow
to pink orange. Beta-lactam antibiotics specifically and quantitatively
inhibit the enzyme. When they are present in milk the colour change
does not occur.

Cross-reactivity

The following drugs do not eross react at levels of 100ppb:
sulfadiazine, sulfanilamide, sulfathiazole, suifamethazine,
sulfapyridine, sulfadimethoxinz, tetracycline, oxytetracycline,
chloretetracycline, doxycycline, gentamicin, neomycin, streptomycin,
ivecmectin, erythromyein, novobiocin, furosemide, trichlomethiazide,
chlorothiazide, oxytocin, phenylbutazone, dexamethasone, dipyrone
and dicloxacillin

Interference

Operator should not be under medical treatment by beta lactam
antibiotics

Apparatus supplied

Tweezers, syringe and 20 tips, colour chart.

Extra apparatus required

Dry incubator or water bath at 47°C.

Reagents supplicd

Enzyme vials, colour generating tablets

Extra reagents required

None

| Time (set-up)

Warm-up time of dry incubator or water bath

Time per test

Negative in |3 minutes, <20 minutes {or positive, (8 samples may be
tested simultaneously.)

Operailor skill level Minimat

Instructions Detailed and unambiguous,

Safery advice No specific hazards

Reporting method In 3 categories according to reference colour chart: yellow = positive,;

between peach and peach yellow = positive , peach = caution, pink
orange = negative

Ease of use

Very easy 1o use (rating = 6)




Test results (antibiotic concentration in ugke™)

e

Pen G* Pen G** No. trials No. positive Clox* Clox** No, trals No.
(caution) positive
0 0 20 0 0 0 20 0
2 L9 20 0 40 36 20 (20)
3 238 20 (20) 60 54 20 (20)
4 3.7 20 (20) 80. 3 20 20
5 4.7 20 20 100 91 20 20
6 5.6 20 20
8 7.5 20 20

* Nominal concentration; ** Comrected to free base

Manufacturer’s Sensitivity Declaration

Antibiotic Sensitivity (ug kg™)
Penicillin G 4-6
Amoxicillin . 4-6
Ampicillin 4-7
Cephapirin 5-7
Oxacillin 30-50
Cloxacillin 60-100
Cephalexin 20-40
Cephuroxime 50-100
Cephalonium 10-15
Cephalosporin C 8-10
Cephalothin 4.6
Cephaloridine 6-8
Cephadroxyl 25-50
Ceftiofur 40-70

Additional Contments

None

DOMNW March | 2, 1999 (Final revision)



