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PREFACE

This document provides an overview of the GOIEC Proficiency Testing (PT)
Rounds with the principles and procedures applicable to GOIEC PT Unit. It also
explains how laboratory performance is evaluated. The document does not
attempt to cover each step in the proficiency testing process. These are
discussed in GOIEC internal procedures, which are in compliance with the
requirements of the ISO/IEC 17043:2023. The Protocol should be read in
conjunction with the GOIEC Proficiency Testing Supplement on Statistical
Procedures which describes the statistical procedures for data analysis and
performance assessment based on ISO 13528:2022 and the International
Harmonized Protocol for the Proficiency Testing of Analytical Chemical
Laboratories (IUPAC Technical Report: 2006 IUPAC)
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1.0 INTRODUCTION

GOIEC-PT Unit is a governmental Proficiency Testing unit belongs to GOEIC "General Organization for
Export and Import Control" which is a sector of Ministry of Investment and Foreign Trade.

GOIEC-PT Unit is providing ILC/PTS in Food, water and environmental analysis, Textile-Leather,
Consumer safety, for chemical testing, Microbiological testing, and Electrical testing which aims to
contribute in the development and implementation of an analytical quality assurance system.

GOEIC-PTU is an EGAC accredited proficiency testing provider CAB no. 072403 A Accreditation Scope
072403B. The Formal schedule of the accreditation can be obtained either from EGAC website http://
www. Egac.gov.eg or from GOEIC Web-site http://www.Goeic. Gov.eg

2.0 PROFICIENCY TESTING

Proficiency Testing is an essential element of the quality assurance of laboratories accredited to ISO/IEC
17025:2017 to establish technical competence of PT participant laboratories.

Proficiency testing provides an independent means of testing and comparing individual performance of
participant laboratories against pre-established criteria by interlaboratory comparison of test results. It
is way of checking the accuracy of results from laboratories. It involves the distribution of PT materials
to participating laboratories for PT participants to analyze measured at a prescribed period of analysis.

Proficiency Testing (PT) is a fundamental component of the quality assurance system for laboratories
accredited to ISO/IEC 17025:2017, intended to demonstrate the technical competence of participating
laboratories. PT is conducted through interlaboratory comparisons to independently evaluate laboratory
performance against predefined criteria, thereby ensuring the accuracy and reliability of test results.

Due to increasing requirements from regulatory authorities and customers, proficiency testing is
particularly important for food and industrial testing laboratories, as it supports quality, safety, and
regulatory compliance.

3.0 QUALITY MANAGEMENT OF PROFICIENCY TESTING SCHEME

3.1 Operation of Interlaboratory Comparison (ILC) and Proficiency Testing Schemes (PTS)

Rounds are operated according to the principles defined in the ISO/IEC 17043:2023 standard,
“Conformity assessment — General requirements for the competence of proficiency testing providers”.
PTU also implements and maintains a quality management system on recognized management
standards, ISO/IEC 17043:2023, and the ISO 13528:2022 “Statistical Methods for Use in Proficiency
Testing by Interlaboratory Comparison” and IUPAC Technical Report (2006) “The International
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Harmonized Protocol for Proficiency Testing of Analytical Chemistry Laboratories” for statistical analysis.
These requirements are intended to be general for all types of proficiency testing schemes and have
been used as a basis for the specific technical requirements of the scheme.

An Advisory Committee shall be established, when required, for GOEIC-PTU rounds. The committee
shall consist of members of the Technical Working Group, along with consultants specializing in
proficiency testing provision and statistical analysis.

The Advisory Committee supports and advises on decision-making related to the proficiency testing
scheme and addresses scientific matters arising from the conduct of PT activities. Committee members
are selected based on their qualifications and expertise, Advisory Committee are conducted through
formal channels, with records of meetings properly documented

3.2 Participation

The GOIEC-PTU Rounds were aimed at providing the participants with the basis to evaluate their
laboratory performance in the analysis of Proficiency testing items through an interlaboratory
comparison. The PT Rounds were also intended to assist participants in conducting self-help
investigative, corrective, and preventive actions to improve their laboratory performance.

The GOEIC-PTU program is published on the official website (www.goeic.gov.eg) and is open
to both local and international laboratories. Invitations to participate are issued to potential PT
participants and include details of the proficiency test item, measured, PT schedule, and
participation fees, as provided in the Program and Registration Form.

Participating laboratories shall confirm their participation by submitting the completed
Registration Form via e-mail, including the required information

A. laboratory contact person;
B. address and phone number;
C. Tax number;

D. Scheme title (Analytes/measured to be tested);

3.3 Confidentiality

Each participant is assigned a unique laboratory code, which is used throughout the PT round to
maintain confidentiality. The code is generated randomly and managed by the scheme coordinator,
who maintains the only link between participant names and codes in a secure electronic form. This
information is not accessible to any PTU personnel.

The client gets his laboratory code from the certificate of participation, which is prepared by the unit
coordinator at the end of the program to be sent with the final report to the person specified in the
registration form.
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Communications and confidential materials are handled using the code only, and participant codes are
changed for each PT round to ensure privacy.

All data submitted to the PT provider are treated as confidential.

3.5 Conflict of interest

A laboratory involved in the organization of an ILC/PTS for a certain measure and/matrix,
and/or the final preparation of the test material, and/or unblended analysis of test samples for
homogeneity and stability, cannot participate in the ILC/PTS study for that particular measure
and/matrix combination.

A laboratory performing homogeneity or stability testing without prior knowledge of sample
concentrations (e.g., from external data or known spiking levels) is considered fully eligible to
participate in the ILC/PT study. This ensures that participation remains impartial and consistent
with the objectives of proficiency testing.

3.6 Number of Participants

To organize an ILC/PT program, a minimum of three participants is required. The GOEIC team
evaluates the feasibility of the program by reviewing participant requirements, selecting suitable
samples, and estimating program costs. Based on this evaluation, applicant laboratories are informed
about the program organization.

According to the expected number of participants and /or the source of assigned values (e.g., CRM,
formulation, reference laboratory, or single laboratory data), appropriate plan and statistical methods
are selected. Programs with 12 or more participants are conducted as Proficiency Tests (PTs), For
programs with 6 to 12 participants, two or three additional samples may be included to maximize the
total number of results. All submitted results must meet the acceptance criteria for a participant to be
considered compliant. programs with fewer than 7 participants are considered Interlaboratory
Comparisons (ILCs).

3.7 Typical Timetable

Organization of GOIEC-PTU scheme is done at least once a year. The deadline for responding to
invitation, date of PT material distribution, and reporting of results are indicated in the registration form
for Participation/Invitation to Participate and ensured in instruction form.

For each PT round, the organizer establishes a deadline for the submission of results, after which late
submissions will not be accepted. Participants may submit multiple results up to the deadline; however,
only the last submitted result will be considered for evaluation. This ensures sufficient time for the
completion of testing and timely reporting of results.
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Participants are notified by e-mail of any changes or delays in the schedule.
A typical GOIEC PT Round list of activities is as follows:

e (Call for Participation and Registration of participants.

e Preparation of proficiency test item.

e Conduct of homogeneity and stability analysis;

e Decision & work order

e Dispatch of proficiency test item;

e Analysis of proficiency test item by the participant laboratories and reporting of results to the PT
provider — generally, the closing date is one month from the date of dispatch of proficiency test
item, but time scale may be reduced in instances of potentially unstable analyte/measurand
and/or matrix;

e Collation, screening and verification, and tabulation of results;

e Statistical evaluation of PT results;

e Preparation/issue of the PT report;

e Distribution of the PT Report to PT participants;

3.8 Subcontracting

The GOEIC- PTU use subcontract proficiency test item for preparation, measurements and testing
required for homogeneity and stability testing which done by competent laboratory, evaluated based on
its accreditation, precision of results, performance in an applicable PT Round and turnaround time.

If no accredited laboratory is available for the relevant method, the laboratory’s ISO/IEC 17025
accreditation is verified, and the conducted studies are assessed for compliance with 1ISO/IEC 17025
and ISO/IEC 17043. All records from subcontracted work are collected, and laboratories may be audited
and documented. The GOEIC PTU retains full responsibility for all subcontracted activities.

In necessary instances where additional technical competence and advice in PT operation are needed,
the PTU Staff seeks technical assistance from the members of the Advisory Committee (Consultants and
members of the Technical Working Group, TWG), particularly on the areas of statistical evaluation of
laboratory performance, technical comments on methods used by the participant laboratory, and
preparation of the PT Report.

4.0 TEST MATERIAL PREPARATION AND QUALITY CONTROL
4.1 Selection of PT materials

The PT material, which resembles the routine samples tested in laboratories are typically produced by
the GOEIC PTU or selected from market/ manufacturing company. The PT material with assigned values
determined from the PT participants’ results will be used for another PT round or used as Quality
Control Test Material (QCTM) for interested laboratories. These QC samples may be used for training of
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new staff, method development or generating QC charts. These QCs have an associated datasheet which
provides the same data of the assigned values and performance limits as in the PT. The stability
assessment of QC samples is the same as that for the PT.

4.2 Test material supply

The proficiency test item is collected/ purchased from a market or is requested from a local
manufacturing company. The proficiency test item collected should be from the same batch and/or lot
number and date of manufacture.

4.3 Preparation of test materials

The preparation of the proficiency test item is conducted in GOEIC-PTU according to 17025 designated
in Proficiency Testing Laboratory that is maintained clean and temperature-monitored. Preparation of
proficiency test item is specific to the type of matrix used and the relevant measurand. Test materials
are typically prepared in bulk and subsequently divided into individual sub-samples to ensure
uniformity and consistency across all samples distributed to participants

The proficiency test item is described as follows:

A. species/brand

scientific name if unprocessed
source of sample

Weight per pack.

batch number/ lot number
ingredients/composition

mmoow

4.4 Measured

The GOEIC-PTU program focuses on analytes and measurands that are commonly tested by private and
local government laboratories. The concentration levels of these analytes or measurands are adjusted
according to the sample matrix to reflect typical testing conditions. The range of concentrations of the
samples prepared has been determined to comply with the permissible concentrations/ levels of the
specific element in accordance with international standards and criteria for the analysis and testing
requirements of these products.

4.5 PT material homogeneity & Stability

A homogeneity and stability study was conducted to verify that the proficiency testing (PT) items were
sufficiently homogeneous for the intended measurements and stable along the round. PT Item analysis
for homogeneity and stability check was subcontracted to a laboratory meeting the quality
requirements of ISO/IEC 17025:2017. A representative number of PT units were randomly selected from
the prepared batch after packaging. Each selected unit was analyzed in duplicate (or as appropriate)
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under repeatability conditions using validated analytical procedures. The results obtained were
evaluated statistically in accordance with ISO 13528 to assess between-unit variability.

For homogeneity, analyzing randomized multiple subsamples ,10 samples in duplicate are conducted.
Non-homogeneous proficiency test items will undergo another series of homogenization (i.e., mixing,
packaging, sealing) prior to distribution to the PT participants GOIEC-PTU proficiency test items will not
be distributed until testing demonstrates that the sample is of sufficient homogeneity. GOIEC-PTU uses
the statistical procedure for testing “sufficient homogeneity”

Details of the test material homogeneity testing are retained by the GOIEC-PTU and may be released on
request upon review and approval of the GOIEC-PTU Head as to the purpose of request.

For stability, two proficiency test items are randomly selected and stored under conditions that reflect
reasonably foreseeable transport and handling throughout the PT round and until the conclusion of the
scheme. Stability testing is performed in duplicate under the same conditions as those in the
homogeneity test.

If the stability of the test items is insufficient, this is considered as an additional component of the
measurement uncertainty associated with the assigned value and/or is accounted for in the evaluation
criteria

The need for a stability study is determined by the PT provider based on the nature of the PT item
matrix and the type of analysis. Where the matrix and analyte are known to be stable under the
specified storage and transport conditions, and the time between preparation and analysis is limited, a
formal stability test may be considered unnecessary. This decision is based on technical judgment and
previous experience and is consistent with the risk-based approach permitted by ISO/IEC 17043 and I1SO
13528.

The homogeneity and stability of the test samples shall be assessed based on the qualitative test
results.

Homogeneity criterion for qualitative result

A sample shall be considered homogeneous when all tested units replicate the assigned
qualitative result. For qualitative characteristics, the results obtained from the selected units shall
be concordant with the assigned value (Present or Absent).

e Homogeneous / Acceptable: All tested units give the same result and agree with the
assigned value.

e Non-homogeneous / Unacceptable: One or more tested units give a result different from
the assigned value or show discordant results among the tested units.
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Stability criterion for qualitative result
A sample shall be considered stable when the qualitative result remains unchanged throughout
the defined storage and/or transportation period.

o Stable / Acceptable: The result obtained at the end of the stability period is identical to
the assigned result and to the result obtained during the initial homogeneity assessment
(Present remains Present / Absent remains Absent).

e Unstable / Unacceptable: A change in the qualitative result is observed during the
stability assessment (e.g., Present — Absent or Absent — Present).

Overall acceptance criterion

The sample shall be considered suitable for use when it meets both the homogeneity and
stability criteria. Samples failing either criterion shall be considered not suitable for use and
shall be investigated before inclusion in the study.

4.6 Handling and storage of test materials

During preparation and analysis, and prior to distribution, the proficiency test item packets are handled
and stored under conditions which minimize contamination, damage, and deterioration, and that the
test item integrity is preserved. All proficiency test items are stored in appropriate location (freezer,
refrigerator, ambient) until used or dispatched to participant laboratories. After taking the samples for
homogeneity testing, the remaining samples for contingency for homogeneity test, stability testing, PT
participants’ testing, and for surplus are stored in a freezer, a refrigerator and/or ambient temperature.

4.7 Packaging and labeling

The packaging is designed to protect the proficiency test item from contamination, damage, and
deterioration during storage and distribution. The proficiency test item is packed in suitable packaging
material, i.e. laminated aluminum foil, and sealed using a vacuum sealer and/or heat sealer to minimize
leakage and absorption of moisture during transport. Each proficiency test item is assigned with a
computer-generated random number,

Packaging complies with international transport regulations and includes:

e Secondary packaging: Transportation tubes or safety jars with shock-absorbing and liquid-
absorbing materials.

e Outer packaging: Protective envelopes or cardboard boxes, depending on destination.

e Documentation: for PT item send abroad, shipment includes a Safety Data Sheet (SDS) and a
delivery note.

Address Verification and Confidentiality

To prevent mis- delivery:
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e Participant addresses are carefully cross-checked against the label list.
e In rare cases of mis- delivery, errors are typically identified upon arrival, by following up Sample
arrival through the coordinator.

PT test items are individually labelled.

PT item labelling is performed on dedicated workbenches, with each PT item handled
separately to prevent cross-labelling errors.

A label indicating the following information:

1) Name of PT Provider.
2) Name and code number of PT Scheme.
3) Measured.
4) Matrix of PT material.
5) Sample Code
6) Storage Conditions.

)

7) Hazard Warnings (if applicable).
4.8 Transportation

The shipment should be arranged in a way that the time for transport is as short as possible. GOIEC PTU
shall specify relevant environmental conditions for the transport of proficiency test items. For artifact, it
is intended to re-measure the traveling artifact before and after transport in the reference laboratory to
establish a drift rate and to detect transport problems. Particular care should be taken to avoid the
shipping case being exposed to extreme temperature .....etc.

4.9 Financial aspects

Each participating laboratory covers the costs of the measurement, transportation and eventual
customs formalities as well as for any damage that may have occurred within its country (case artifact).
The PT participation fee is expected to be received before distribution of PT materials. GOIEC-PTU
reserves the right to withhold distribution of proficiency test item and/or Final PT Reports from
participants if payment is not yet settled.

6.0 CONDUCT OF PROFICIENCY TESTING

The proficiency test item is sent to the participant laboratories for analysis in their respective
laboratories together with the following documents:

a. Receipt Form
The Receipt Form is provided for the participants to acknowledge receipt of the package
containing the proficiency test item and relevant documents and indicate the condition of the
package and completeness of enclosed documents upon receipt.
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If there is any problem with the sample received, this form is used to describe the condition of
the sample and send it to the unit. If it is not sent, this means that the sample arrived in good
condition.

b. Instructions to Participants
The Instructions for Participants is carefully designed for each PT Round, and participants are
instructed to adhere to them closely. It is the participants’ responsibility to read and follow the
instructions. The GOIEC- PTU will not be held responsible for any problem arising from failure to
comply with the instruction.

¢. Method Details Form

On occasions, the GOEIC PTU may require the complete method details used by the participant
in the analysis therefore, The Method Details Form is provided for the participants to supply and
clearly state the steps in the analytical procedure used for each measurand. The information in
the form is being used to compare similarities and differences in the treatment of the sample
among participants, and to evaluate possible causes of error and/or outlying test results. The
information is used to support in the interpretation why participants may have obtained a
“Warning” or an “Action” signal (e.g. if the method used is not appropriate or has limitations for
the analyte/measurand under test).

d. Results Sheet

The Results Sheet is provided for the participants to submit the results of analysis in a prescribed
format (e.g. units of measure, number of decimal places). The format is provided in the Results
Sheet to ensure consistency of reporting of the results for statistical treatment.

e. Safety Data sheet (SDS) if needed
Shipment includes a Safety Data Sheet outlining: ex. Outside Egypt in some specific scheme
¢ Storage guidelines
o Disposal procedures
¢ Health and safety information

The PT documents are also sent electronically via e-mail to the PT participants’ contact person no later
than one day after dispatch.

6.1 Analysis of Proficiency Test Item

The participants are instructed to perform the analyses using their own routine test method, unless
otherwise stated by the PT provider. The proficiency test item should be treated in the same way
samples are routinely tested in their respective laboratories, i.e. no special treatment of the proficiency
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test item. In the best way possible, participants are expected to use validated/verified standard methods
of analysis.

When reporting results, participants are asked to describe their own method in use and accreditation
status, this information is then used to produce a statistical summary of the most reported methods for
each analyte. These method summaries are given in the Scheme reports and enable the relative
performance of each method to be compared.

6.2 Reporting of Results

The participants are given a minimum of fifteen (15) days to five (5) weeks after receipt of the
proficiency test item to finish the analyses, record the results of analyses on the Results Sheet in the
prescribed format, and submit to the GOIEC-PTU on or before the set deadline. Part of the challenge of
proficiency testing is the ability to perform calculations and transcribe results correctly.

The PT provider cannot interpret or calculate results for the participants. The participants are also
requested to report the estimated measurement uncertainty (MU) for each result as expanded
uncertainty, expressed in a prescribed unit, confidence level, and coverage factor.

6.3 Late return of results

The PT provider maintains strict control over the return of results, and all returned results are filed
accordingly. Participant results submitted after the due date for submission will not be included in the
statistical analysis.

6.4 Collation and verification of results

The PT results, MU, and method details are collated, tabulated, checked for accuracy of entry, and
verified before statistical evaluation is performed. Instructions are given to the participants that the
reported results are considered final, unless corrected before the deadline for submission of results. No
corrections from participants will be accepted once the statistical evaluation of results started.

6.5 Ethical issues

Participant laboratories shall employ methods used in their routine analyses, and shall not subcontract
the analyses to another laboratory. Laboratories shall avoid collusion and falsification of results.
Participants should not discuss with each other the results of respective laboratories.

On all occasion, participant laboratories are expected to behave in a professional manner. PT Rounds
are intended primarily to help participants test their own methods of analysis, learn from their peers,
and ultimately improve their laboratory performance.

Certain measures are built onto the Round to try and prevent collusion, for example, assigned values are
not made known to anyone before closure date of the PT Round, and no PT participants’ results are
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accepted once the assigned value has been issued. The assigned values must be securely stored and
accessed only by authorized personnel within the GOEIC PTU.

Complaints and Appeals

Participants in the PT program have the right to submit complaints. The GOEIC PTU will
respond via e-mail with relevant information within 30 days of receiving the complaint. The
procedure for handling complaints is publicly available on the website: www.goeic.gov.eg (see
Complaint Form: F02-P7.6-PTU).

Participants may also appeal the final results or performance assessment within 30 days of the
report issuance by submitting a written appeal to: PT@goeic.gov.eg. Appeals are reviewed by
the PTU Manager.

All complaints and appeals are investigated in accordance with the management system, and
participants are formally informed of the receipt, expected examination timeframe, and
resolution method
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GLOSSARY OF TERMS

For the purpose of this GOEIC PT Protocol, the following definitions apply.
Accuracy

The closeness of agreement between a test result and the accepted reference value
Assigned Value

The value attributed to a particular quantity and accepted, having an uncertainty appropriate for a given
purpose. It is the best estimate of the true value of the measurand in the matrix.

Average
The sum of all values divided by the number of values
Certified Reference Material (CRM)

A reference material, one or more of whose property values are certified by a technically valid
procedure, accompanied by, or traceable to, a certificate or other documentation issued by a certifying
body.

Error
The difference between a reported result and the assigned value.
Interlaboratory Comparisons

The organization, performance and evaluation of tests on the same, or similar items, or materials, by
two or more different laboratories in accordance with predetermined conditions.

Internal Quality Control (1QC)

A set of procedures undertaken by the laboratory staff for the continuous monitoring of operations and
results in order to judge whether the results are sufficiently reliable. It is a system by which a laboratory
is able to monitor the day-to-day consistency of results.

Outlier

A member of a set of values that is inconsistent with the other members of that set.

Precision

The closeness of agreement between independent test results.
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Proficiency test item

A sample, product, artefact, piece of equipment or measurement standard sent to one or more
participants in a proficiency testing scheme.

Proficiency Testing (PT) Round

A single complete sequence of circulation of proficiency test items to all participants in a proficiency test
scheme.

Proficiency testing scheme

Interlaboratory comparisons designed and operated to assess laboratory performance in specified areas
of testing, measurement, calibration or inspection.

Reference Material (RM)

A material or substance with one or more properties of which are sufficiently homogeneous and well-
established to be used for the calibration of an apparatus, assessment of a measurement method, or for
assigning values to other materials.

Robust Statistical Techniques

Techniques to minimize the influence that extreme results can have on estimates of the mean and
standard deviation

Standard Deviation
A measure of the dispersion of data about the mean value
Target Standard Deviation

A numerical value that is designated by the organizer of a proficiency testing (PT) Scheme as a realistic
goal for measurement quality

Test Method

A defined technical procedure to determine one or more specified characteristics of a material or
product

Test Material
The material or sample provided for the purposes of a proficiency testing (PT) scheme.

Testing Laboratory
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A laboratory that measures, examines tests, calibrates or otherwise determines the characteristics or

performance of materials or products.

Trueness

The closeness of agreement between the average value obtained from a large series of test results and

an accepted reference value

True Value

The actual concentration of the measurand under test in the test material

zZ-score

Standardized measure of performance, calculated using the participant result, assigned value and the

standard deviation for proficiency assessment.

Z’-score

A common variation to z-score formed by combining the uncertainty of the assigned value with the
standard deviation for proficiency assessment before calculating the z score

zeta-score

Standardized measure of performance, calculated using the participant result, assigned value and the
combined standard uncertainties for the result and the assigned value.
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APPENDIX A

GOEIC-PTU

Microbiology Protocol

Quality Management System — Annex 7 Issue No.: 1.5 Issue Date: Feb/2026 Page 19 of 45



Ministry of Investment and Foreign Trade L ylall s laill s Leiindl s ) 5
General Organization for Export and Import Control ‘ Z?' Gyl sl el jaball e 408 I Al Al
Proficiency Testing Unit dadl) 3o Sl el sl Bas

GOEIC

Testing Unit

1. PT Sample Strategy — GOEIC MIC PT Unit

For proficiency testing (PT) purposes, test items may be derived from either natural
samples or specifically manufactured materials. An alternative approach involves the
deliberate addition of cultured microorganisms to a natural or synthetic matrix—commonly
referred to as “spiking” —to simulate contamination in food or drinking water.

At the GOEIC MIC PT Unit, we utilize Blank Spiked food samples with target reference
strains or manufactured freeze-dried PT test items, which upon reconstitution, designed to
mimic artificial food and/or water samples, ensuring consistency, reproducibility, and
alignment with international PT standards.

2. Microorganisms

The cultures of microorganisms used in PT test items are maintained at =70 °C within the
dedicated strain collection of the GOEIC MIC PT Unit.
Each strain is assigned a unique identification number for traceability and documentation
purposes.

All strains are sourced from recognized international culture collections, ensuring
authenticity and standardization.
Bacterial strains are specifically characterized and referenced according to ATCC (American
Type Culture Collection) standards.

3. Hazards

All microorganisms used in the proficiency testing (PT) program are classified within
Hazard Groups 1 and 2, in accordance with the World Health Organization (WHO)
classification. This ensures that all biological materials used pose minimal to moderate risk
and are handled under appropriate biosafety conditions.

4. Manufacture
4.1. Strain Purity

The purity of all microbial strains is rigorously monitored throughout all stages of
production. This is achieved by culturing each strain on non-selective media to detect any
contamination.

If there is any uncertainty regarding the purity of a strain:

o Itis excluded from the PT sample, or
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o The associated parameter is not evaluated in the PT round.
4.2. Matrix selection and pre-qualification

¢ Matrix representativeness: we choose food, water, or environmental items which can
withstand spiking without major physicochemical changes that reflect routine testing.

o Background flora characterization: Screen matrix for intrinsic microbiota and absence of
target pathogens to avoid confounding.

4.3. Preparation of inoculum

e Culture quality: Using well-characterized reference strains (from recognized collections)
and grow under optimal conditions to mid-log phase for robustness.

¢ Enumeration and standardization: Determination viable counts by plate count; adjust
to target concentrations using sterile diluent.

e Purity check: Confirming absence of contaminants (selective plating). Maintain
traceability of strain ID, and lot.

4.4. Target levels and design
e Levels of Spike:
a. High level: Easily detectable, ensures labs can demonstrate competence.

b. Medium level: Within routine quantification range, suitable for performance
scoring.

c. Low level: Near detection limit, tests sensitivity and robustness.
4.5. Spiking
e Replicates and controls: Planed for homogeneity/stability units, blanks (un-spiked).
e According to I1SO 22117:

a. For quantitative PT, we select levels within the working range of routine methods (not
too low to risk false negatives, not too high to trivialize detection).

b. For qualitative PT (presence/ absence), we spike near the Limit of Detection (LOD) that
challenge method sensitivity without compromising biosafety.
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e Carrier and volume: we use minimal sterile diluent to avoid altering matrix properties.

o Aliquoting: under aseptic conditions, aliquots of microbial suspensions are dispensed
into final PT units 15 ml falcon tubes which represent (10 g for enumeration, 25g for
detection) using calibrated equipment; randomize unit assignment to participants.

e Equilibration: Allowing defined holding time at controlled temperature to enable
organism distribution/attachment.

e The final PT sample—representing simulated water or food homogenate—is obtained
by reconstituting the PT material in a defined volume of an appropriate diluent.

4.6. Storage
e For Freez-dried PT Items: Accepted batches are:
o Vacuum-checked
o Sealed with aluminum caps

e PTitems after production are Maintained at -20°C temperature until distribution to
participants to prevent growth or die-off.

5. Quality Control

Characterization and evaluation of homogeneity and stability of PT test items are conducted
in accordance with the requirements of ISO 17034 and ISO Guide 13528.

5.1.1. Timing and Types of Quality Control
Three distinct types of quality control are implemented:

e Preliminary Quality Control
Conducted during the manufacturing phase to establish approximate property values,
serving as a guide for subsequent testing.

¢ Primary Quality Control
Also performed during manufacture, this stage assesses homogeneity and determines
the concentration of target microorganisms.
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o Stability Testing
Stability testing is conducted after the distribution of PT test items, during the analysis
period specified by the PT scheme organizer. It is applied on test items follows the same
procedures as primary quality control, but with fewer vials, focusing on monitoring the
stability of the test items over time.

5.5.2. Selection of Vials

For primary QC, a minimum of 10 vials is selected using stratified sampling from the entire
batch.

5.5.3. Analytical Methods

e Analyses are performed using appropriate methods for the property values under
evaluation.

e Each vial is analyzed in duplicate by the same analyst within a short time frame.

e Accredited methods are used whenever possible. Non-accredited methods may be
applied for new parameters or special cases.

5.5.4. Homogeneity Assessment

e The goal is to assess variation within and between vials, ensuring each vial represents a
uniform subsample of the batch.

e Results are logjo-transformed.
5.5.4.1. Exclusion of Outliers

If a vial shows deviating results, GOEIC MIC PT Unit may exclude it from homogeneity
calculations, provided the deviation is due to analytical error (e.g., pipetting mistake).
Cochran’s C-test is used to detect unusually high within-vial variation:

_ Max (5}
- p 2
i=15
5.5.5. Target Microorganism Concentrations

e Determined via a single measurement procedure.

¢ Based on the mean of 10 vial means (each from duplicate analysis).
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¢ Standard deviation and uncertainty include contributions from:
o Characterization
o Homogeneity
o Method variability (assumed equal to sR)
6. Distribution to Participants — GOEIC MIC PT Unit
6.1. Sample Labelling

Prior to dispatch, all PT test items are individually labelled.
Labelling is performed on dedicated workbenches, with each PT item handled separately to
prevent cross-labelling errors.

6.2. Sample Packaging
Packaging complies with international transport regulations and includes:

e Secondary packaging: Transportation tubes or safety jars with shock-absorbing and
liquid-absorbing materials.

e Outer packaging: Protective envelopes or cardboard boxes, depending on destination.

e Documentation: Each shipment includes a Safety Data Sheet (SDS) and a delivery note.
6.3. Address Verification and Confidentiality

To prevent misdelivery:

o Participant addresses are carefully cross-checked against the label list.

e In rare cases of misdelivery, errors are typically identified upon arrival.

o Participant codes are never included in the package, ensuring confidentiality is
maintained.

6.4. Transport Conditions
e PTsamples are dispatched 1-2 weeks prior to the scheduled analysis start date.

e Based on risk assessment, items are shipped via standard postal services, with tracking
numbers or courier services used for select destinations.
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e During transport, samples are kept at ambient temperature.

e Upon receipt, participants are advised to store samples in dark conditions at —20 °C until
use.

6.4.1. Shelf-Life Considerations:
o If samples are used shortly after delivery, long-term stability is not critical.

e Storage at room temperature (< 25 °C) for up to 3 weeks is generally acceptable,
provided the material is kept in the dark.
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APPENDIX B

GOIEC - PTU

STATISTICAL PROCEDURES
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INTRODUCTION

PT scheme results can take many different forms, encompass a variety of data types and underline
statistical distributions. To help the laboratories better comprehend the assessments carried out, key
elements of the statistical design utilized by the PT providers should be clear to assist the lab in choosing
the right plan and interpreting the findings. GOEIC PT unit provide an appropriate design for the type
and purpose of the PT scheme being organised.

The basic approach for all purposes is to compare a result on a proficiency test item (xi) with an
assigned value (xpt). For evaluation, the difference is compared to an allowance for measurement error.
This comparison is commonly made through a standardized performance statistic like z score, Z prime
and zeta score.

Proficiency test results are assessed by comparison with assigned values derived from the consensus of
results (consensus value) from participants, or values determined by a single laboratory have sample
closer to CRM or prepared from CRM.

The consensus values are estimated to be using robust procedures. Robust procedures are used in the
estimation of consensus values because the most used measures of location and dispersion — arithmetic
mean and standard deviation are highly influenced by the presence of extreme outliers, and their
interpretation depends on an implicit assumption that they are a random sample from a normal
distribution.

Outliers are values that are so far in value from the rest of the data that they may be viewed as coming
from a different population, or the result of a measurement error. Employing tests such as Grubbs’ test
or the boxplot and kernel density plot usually identifies suspect outliers, define distribution and
symmetry of data.

To evaluate the assessment of each laboratory performance by interpreting z-score values, the
values considered in the expression of z-score (assigned value and standard deviation for proficiency
assessment) have been calculated using outlier resistance estimators for the population mean and
standard deviation as follows in each one of the four statistical approaches including:

1- ISO 5725: general mean and reproducibility standard deviation, with outlier detection.

2- Median and NIQR /MADe method: median of the whole data and normalized interquartile range.

3- 1SO 13528: robust average and robust standard deviation calculated according to algorithms A

and S, without outlier detection.

4- fit-for-purpose criterion: robust average and a target standard deviation for proficiency assessment
value according to a fixed %RSD from appropriate past PT-rounds at this level of concentration.

The following flow chart shows how the evaluation of participation performance is carried out using the
assigned value, its uncertainty, and the standard deviation.
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Construction of a dotplot , histogram or kernel density
plot of results

Calculation of initial statistics (i.e., mean, median, minimum
value, maximum value, IQR, nIQR, robust CV) of all data

Exclusion of data obtained using inappropriate method or
expressed in wrong units of measure

Identification and exclusion of laboratories with extremely low or high reported
results using the boxplot criteria:

x>(Q3 +(3 xIQR)) or x< (Q1-(3 xIQR))

where
x is the laboratory’s average result
Q1 is the first quartile of the laboratory averages
Q3 is the third quartile of the laboratory averages and

IQR is the interquartile range and computed as follows: IQR = (Q3 — Q1)

Calculation of the robust average (x*) or median (med (x)) for use as assigned
value and the corresponding robust standard deviation (s*) or scaled median
absolute deviation (MADe (x)), respectively, whichever is applicable, of the test
results with excluding outlying

Calculation of the standard uncertainty of the assigned value (u) using the
following formula: _

u = s* or MADe (x) /\n
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1
ves u<0.3opt No
Negligible
uncertainty No 0.1 < [u(xpt)] %/
opt®<0.5
Expansion of
uncertainty is Yes

equivalent to robust

Yes
standard deviation

Non-issuance of issue performance

only summary statistics

7’
Issue z-scores Issue z’-scores
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Evaluation of performance using the criteria
|z/7’-score| < 2.0, “Satisfactory” performance
2.0 < |z/7’-score| < 3.0, “Warning” Signal

|z/z’-score| > 3.0, “Action” Signal

Construction of plot of test results with
expanded uncertainty (option)

Construction of plot of -scores

Flow chart for statistical approach & performance evaluation process
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1. Evaluation of ILC/PTS results

The results submitted by the participants are transferred into an Excel spreadsheet 'as submitted'
(without any adjustment/corrections for obvious errors such as wrong unit etc.). Input of results from
the participants by the coordinator into an excel sheet or software tool is double checked. Evident
mistakes such as typing errors or unit errors are checked. In such cases the concerned laboratory is
informed to check their results. Details and reasons about error noticed in results are not mentioned to
participants. The participant laboratory should do this check within a week. For other results that seem
unsatisfactory/suspicious except blunders, participants are not informed to check this related result.
After the check, if the laboratory changes their result, the new result is used at the statistical analysis.

Normality of the distribution of the various data sets per determination in addition to visual evaluation
by kernel density were checked.

Performance evaluation using robust estimator for location and dispersion can be effective when
outliers are present or the data set is small. The median scaled median absolute deviation (MADe), and
normalized IQR (nlQR) are allowed as simple robust estimators. Algorithm A provide alternative
estimators of mean and standard deviation for near-normal data .

1.1 Establishing the Assigned Value (Xpt)

> Assigned Values for Quantitative Proficiency Testing Schemes

The assigned value is the “best practicable estimate of the true value of the concentration (or amount)
of analytes in the test material.” Methods for establishing assigned value are presented below.

There are five ways of determining the assigned value xpt, alternative methods for determining the
assigned value and its uncertainty may be used, according to the plan for the proficiency testing scheme.

1.1.1 Consensus of Participants’ Results (Robust average)

The consensus of participant's results is used as the assigned value when this value is the only
practical method available for the proficiency test. GOEIC -PTU will calculate an assigned value
by this method, if there is a minimum of 12 results to ensure a reasonable estimate, as that
most robust estimators for location and dispersion perform acceptably for p> 12. The assigned
value for the test material used in a proficiency study is the median of the results reported by all
the participants in the round.

Robust analysis, Algorithm A with iterated scale. This algorithm yields robust estimates of the
mean and standard deviation of the data to which it is applied. by updating the values of new
mean x* and standard deviation s* may be derived by an iterative calculation, several times
until there is no change from one iteration to the next in the third significant figures of the
robust mean and robust standard deviation.
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1.1.2 Measurement by a Reference Laboratory

An assigned value and uncertainty may be obtained by a suitably qualified measurement
laboratory using a reference method with sufficiently small uncertainty. This is probably the
closest approach to obtaining the true value for the test material, but it may be very expensive.
This approach is used when practical and when resources are available for certain analytes and
matrices.

1.1.3 Use of a Certified Reference Material

When the material used in a proficiency testing scheme is a certified reference material (CRM)
its certified reference value is used as the assigned value. The uncertainty of the assigned value
is derived from the information on uncertainty provided on the certificate. Homogeneity and
stability studies are not applied separately to these materials.

1.1.4 Formulation

Formulation is the addition of a known amount or concentration of analytes to a base material
which is either free of the analytes or its concentration accurately known. The assigned value is
then determined from the proportions of the materials used and the known concentrations
added.

This method is advantageous if pure substances (RM) are available to spike the test samples, as
the added amount can be measured extremely accurately by gravimetric or volumetric
methods. Consequently, there is usually no difficulty in establishing the traceability of the
assigned value.

1.1.5 Measurement by a single Laboratory

An assigned value and uncertainty may be obtained by a suitably qualified measurement
laboratory that has CRM and using sample has resulted closer to CRM. This is probably the
closest approach to obtaining the true value for the test material, but it may be very expensive.
This approach is used when practical and when resources are available for certain analytes and
matrices.

2. Assigned values for qualitative proficiency testing schemes:

» For qualitative tests, Participant results will be compared with the intended result, also
called the assigned value, based on expert assessment. A result which is the same as
the assigned value is considered satisfactory. This approach is also used for quantitative
tests when the target analyte is absent and for semi-quantitative tests where the
assigned value may be a range of results.

Assigned values for qualitative proficiency testing schemes:
Values may be assigned to proficiency test items:
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- by expert judgment.

- by use of reference materials as proficiency test items.

- from knowledge of the origin or preparation of the proficiency test item(s);
- using the mean, median or mode of participant results.

3. Setting the Target Standard Deviation (opt)
3.1 From a Predictive Model

Thompson suggested a contemporary model to calculate the reproducibility standard
deviation (o) based on the Horwitz function. This model predicts a standard deviation from a

given concentration (c) and requires c to be dimensionless mass ratio, e.g., 1ppm =10® or %
=102
*For analyte conc. Less than 1.2 x 10-7 (120 ppb)

opt=0.22 C
*For analyte conc. Between 1.2 x 10-7 (120 ppb) and 0.138 (13.8%)
opt = 0.02 C 08495

*For analyte conc greater than 0.138 (13.8%)

Opt = 0.01 C 05

3.2 Median Absolute Deviation (MADe)

Median of participant results can be used as assigned value. Median is the simplest robust
method used to calculate assigned value. MADe is used to calculate proficiency test standard
deviation.

3.3 Normalized IOR

The Normalized IQR is a measure of the spread of the results, and it is calculated by multiplying the
interquartile range (IQR) by a factor (0.7413) which relates it to the 'normal’ distribution.

3.4 Collaborative trials / method performance studies

A value from the reproducibility standard deviation of the standardized analytical method.
The target standard deviation calculates from the method reproducibility limit by division with 2.8.

__ RSDR
- 100

Where

RSDR is the Relative Standard Deviation of reproducibility from collaborative trial, expressed as%.
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C is concentration of the assigned value.

3.5 Fit-for-purpose target standard deviation:

A pre-set target standard deviation is used rather than the standard deviation obtained from the
participant's results. The target standard deviation reflects the maximum variability that is
considered acceptable for a certain measurand/matrix combination. If there is a target standard
deviation range for the relevant method, taken from expert opinion, experience or standard
methods, the standard deviation value calculated from the participant results can be compared
with this target standard deviation, and a target value called target standard deviation (fit for
purpose) can be used if necessary. Such situations are shared with the participants in the result
reports.

Here the value is set based on expert opinion, taking into account what is desirable and what is
technically feasible and realistic in current routine practises. By default, the value is set at:

opt =0.25C

C is concentration of the assigned value.

4. Measurement uncertainty:

The standard uncertainty of the assigned value u(xpt) The standard uncertainty
u(xpt) is calculated as: u(xpt) = s*/ Vn
where: - s* is the robust estimate of the participant standard deviation;
- n is the number of participants.

In case of not negligible effects of inhomogeneity and instability, if 0.1 < [u(xpt)] ?/opt 2< 0.5, the
standard uncertainty is expanded by the factor 1,25

u(xpt) = 1,25 [s*/ Vn]
In case of median as estimator, the standard deviation is calculated as s* = MADe (where MADe
is the Median Absolute Deviation).
When the standard uncertainty is too high, the assigned value could be inaccurate.

Therefore:

e In case [u(xpt)] 2/opt 2 > 0.5, the consensus value is not determined, and individual laboratory
performance scores are not reported. Summary statistics are provided only for information.

e In case 0.1 < [u(xpt)] >/opt 2< 0.5, the uncertainty is not negligible. The effects of uncertainty are
introduced in the calculation of the z-score (that will be calculated as z’-score). The standard
uncertainty u(xyt) is expanded by factor 1.25 only in case inhomogeneity and instability effects
are not negligible.
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5. Performance evaluation

Two types of measurement uncertainty can be taken into account:

1. Measurement uncertainty of the assigned value.

2. Measurement uncertainty of the participant result.

a) "z score" (most commonly used and measurement uncertainty not taken into account);

xi — Xpt

opt
where:
xi = result reported by participant
Xpt = assigned value

opt = standard deviation for proficiency assessment

b) "z’-score" (standard uncertainty of the assigned value is taken into account);

xi — Xpt

)’

o J(op)? + [u(xpt)]*2

where:

Xij = result reported by participant

Xpt = assigned value

opt = standard deviation for proficiency assessment

uxpt = the standard uncertainty of the assigned value X

c) "zeta-score" (standard uncertainty of the assigned value and the participants result is taken into
account);

- xi — Xpt
B \/ (uxi)? + [u(Xpt)]*2

where:

uxi = the participant’s own estimate of the standard uncertainty of its result x;
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u (Xpt )= the standard uncertainty of the assigned value X

Deciding whether to use either z-scores or z'-scores, GOEIC PTU consider the following aspects:
a) if u (Xpt ) £ 0.3 o, then the standard uncertainty of the assigned value is negligible.

b) when u (Xpt ) > 0.3 op:the standard uncertainty of the assigned value is not negligible and it is
recommended to use z'-score.

The following judgment is commonly made for z, z’ and zeta scores:
a) |z| £2,0 the score indicates “satisfactory” performance and generates no signal.
b) 2.0 < |z| < 3.0 the score indicates “questionable” performance and generates a warning signal.

c) |z] 2 3.0 the score indicates “unsatisfactory” performance and generates an action signal.
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APPENDIX C

GOIEC - PTU

Inter Laboratories Comparison

Quality Management System — Annex 7 Issue No.: 1.5 Issue Date: Feb/2026 Page 37 of 45



Ministry of Investment and Foreign Trade s Aoyl syl g el s ) g
General Organization for Export and Import Control ‘ Zg' il ) 5l el bl e 3 0 dalall diggl

Proficiency Testing Unit dadl) 3o Sl el sl Bas
GOELG " '

Inter-laboratory studies, two or more sample are sent to participants. This is required as
the number of participants in these interlaboratory studies is usually much smaller than
in proficiency tests. The participants have to follow the prescribed analysis method
under evaluation in detail.

1. Objectives & Scope

This inter-laboratory comparison (ILC) evaluates the performance and consistency
between two laboratories testing the same sample using the same or equivalent
method.

This guarantees a close resemblance between the test item and the samples the
participants laboratories normally analyse.

The statistical approach includes Standard deviation SD, ANOVA and En number to
determine agreement. The participants asked to report at least 3 result for each
parameters.

Purpose: Validate consistency between laboratories, detect bias, or assess proficiency.
In order to get a good idea about laboratory performance the participants should treat
the sample item as if they were routine samples.

Reference test Method:

- GOEIC-PTU asks for information about the test method used by participants in the
inter-laboratories study.

- GOEIC-PTU Define the standard method (e.g., ISO, ASTM, EPA). In other cases,
which not standard method the key elements of method should approved and
reported in instruction form.

- The summary is included in ILC report.

Time Schedule:

The inter-laboratory comparison designed /studded by GOEIC-PTU or are tailor made
and organized on request.

The dispatch date provided in ILC instruction form.
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After two — three weeks of dispatch date the result of participants laboratories are
collected through E-mail PT@goeic.gov.eqg after deadline the result received are
checked for obvious error. Participant is notified immediately.

After four - five weeks of result submit deadline the ILC report will approve and issued
the copy will send to participants by E-mail PT@goeic.gov.eqg

2. Sample Description

The GOEIC-PTU aims to use natural, homogeneous, and stable samples, which are divided
into identical test portions. All participating laboratories analyze the same sample using the
designated reference method.

For microbiology testing, individual aliquots may be used in accordance with the reference
method.

Sample Selection Guidelines:

e Use homogeneous and stable samples, ideally matrix matched.
e Include blind testing to prevent bias.
o Utilize Certified Reference Materials (CRMs) to verify accuracy.

3. Testing Protocol

- Both labs must follow the same reference method.

- Define number of replicates 3—6 per sample. (e.g., Each lab performed 3 replicate analyses)
- Include control samples for quality assurance.

- Agree on a testing timeline to avoid sample degradation.

4. Data Collection

- Labs perform tests independently under repeatability conditions.
Lab A Mean: 10.25 | SD: 0.05 | Uncertainty: 0.20

Lab B Mean: 10.05 | SD: 0.05 | Uncertainty: 0.15
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Record:

- Result Data Sheet

- Instrument data.
- Environmental conditions (temperature, humidity).
- Analysis technique.

5. Statistical Analysis
A. Descriptive Statistics

- Calculate mean, standard deviation (SD), coefficient of variation (CV).

B. Accuracy Assessment
- Bias: Compare lab mean vs. reference value.
- Recovery (%):

Recovery = (Measured Value \ Reference Value) X100

C. Precision Assessment

- Repeatability (within-lab): SD of replicates.

- Reproducibility (between-lab): Use ANOVA or Grubbs’ test for outliers.

D. Statistical Tests
1- ANOVA/ En value

Test Purpose Acceptance Criteria
t-test Compare means of two labs p>0.05
(no significant difference)
F-test Compare variances F-ratio close to 1
En Score Check agreement with reference uncertainty | En < 1(acceptable)

En = (Lab Mean - Reference Value) \ sqrt\ (U2 1ab + U2 ref)
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Conclusion:

The F-statistic indicates a statistically significant difference between lab means at the
95% confidence level, but the En number indicates that results agree within the
combined uncertainty. No immediate corrective action is required, but further checks are
recommended.

- Both labs show no significant bias (En < 1).

- Results are statistically comparable.

2- Assigned value and standard deviation

Methods used for calculation of assigned value and standard deviation is different from
Proficiency Test programs. Methods used in ILC programs are defined in below table.

Number of participants | Assigned Value Standard Deviation
P=2 Mean Value IX1 - X2 |2
p=3 Mean value MADe/MAD
M-Estimator
4 <p<7 Median value
0798 +P * XIxi — median (x)I

6. Uncertainty Evaluation

- Compare results within their expanded uncertainty ranges.

7. Reporting
Parameter Lab A Lab B Reference Value
Sample 1 Mean+ U | 10.2+ 0.3 9.8+04 10.0+0.2
t-test (p-value) 0.15 (NS) 0.08 (NS)
En Score 0.67 -0.50
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General Organization for Export and Import Control
website: www. Goeic.gov.eg

Address: General Organization for Export & Import Control
Building Cairo airport, cargo village — Cairo, Egypt

Email: PT@goeic.gov.eg
Hot line: 19591

Telephone: +2 22676864
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