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|. Scope

This discussion document is intended to presentettienical issues concerning the homogeneity and
stability of proficiency test samples. It is intkd also to lead to consensus recommendations reamge
the resolution of these issues. These recommemdatiave served as guidance for the revisionsACIL
G13 and ISO/IEC Guide 43 (ISO/IEC 17043) and fa lng ILAC member bodies in assessing the
suitability of PT schemes used by accredited labaes.

[1. Introduction

International guidelines for the accreditation oi\pders of proficiency testing or external quality
assessment schemes (PT) require providers to démraenisoth the homogeneity and the stability of
proficiency testing samples. This is essenti8fTifis to serve its purpose and be able to idestifgrs in
testing or calibration and not have false warnitigs to inhomogeneous or unstable samples.

There are many parameters to consider when assyuadgy PT samples. Obviously, one has greater
confidence in the samples if the provider has ficanit experience with the particular program, aad
documented records of homogeneous and stable samppbereditation of the PT provider or certificati
of the manufacturer of samples also adds confidanttee ability to provide suitable samples.

Nevertheless, every accredited PT scheme providst be able to justify the claim that its samples a
homogenous and stable. Requirements vary graatljifferent accrediting bodies and in differemtdis
of testing and calibration. In some situationsnbgeneity and stability testing is required forrgve
analyte in every lot of samples. Providers of o8@emes may only test indicator analytes, or may
conduct testing at regular intervals but not foergMot of proficiency testing samples.

In some areas such as non-destructive testing, tisting, or testing calibration artifacts, tharfgple’
may be identical for all participants. In such cabe PT scheme provider has procedures to asmire t
the sample is stable throughout all test runs analp@ropriate homogeneity is assured for all
measurements within a defined range. Artifacts éina transported between participant laboratoréesl
to be checked using defined procedures to ensatelt assigned values for the artifact have not
changed.

It is usual to assess both homogeneity and stabiitmanufacturing and testing samples additiomal t
those required for distribution to participantsegardless of the extent of homogeneity and stabilit
testing, it can be expensive, and it uses samipégscould be used for other purposes. Expenseearh
critical importance if either the sample or the tasthod is expensive or time intensive, especiatlye
number of participants is small. The issue ishfaricomplicated when the PT provider itself does no
have the analytical capability to test the samplat where the laboratories that do have the capyadnie
participants in the PT study. The supply of samgkn be critical where access to them is difficult
There may be situations where the risk of inhomeggror instability is acceptably low, and the putel
cost associated with this risk is less than theadaost of performing the necessary homogeneitly an
stability testing.

It is also important to consider the effectivenesBomogeneity and stability testing. Usually oalgmall

proportion of samples from an entire lot of productare tested. It is therefore possible thatdises will
fail to detect problems that exist in a portiortle# total number of samples. Thus a proficienstirig
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sample may actually be unacceptable, even thouwsinot been demonstrated by the recommended
homogeneity and stability testing.

I11. Discussion of Homogeneity and Stability testing procedures

Three situations ar e discussed:

A. Samples are prepared in bulk, placed into alisjand distributed to participants.
B. Samples are prepared separately for each ipanic all to the same design.

C. The same test item is sent to all participathis {ncludes audits).

This is followed by several discussionggefieral techniquesfor data analysis:
1. Accommodating known inhomogeneity.
2. Accommodating known instability
3. Statistical tests for inhomogeneity.
4. Statistical tests for instability.

It is recognized that medical proficiency testirijzes a great variety of materials, some of which
complex and may be rare. There also are situatitrese samples must receive special handling so the
cannot be treated as normal client samples. Havwtbeedemands of medical PT are rarely, if ever,
confined to the medical sector. The general chglle of scarcity, instability, assumed homogen(@ity
some cases), unavoidable heterogeneity (in sones);axpense of testing, artificial samples, et. a
problems shared by other sectors as well. Whepkcaple, any unique problems that occur in just on
field of testing are highlighted.

It is also recognized that some types of samplasoloequire homogeneity or stability testing (for
example, reproduced images). On a case-by-case theese may be samples or analytes types thabto
require homogeneity or stability testing for juistifile reason. However, many situations of quali¢at
testing, or presence/absence testing, do requiregeneity and stability testing of some kind.

A. Bulk Samples

Issuesto consider for the bulk design:

Conventional designs for testing homogeneity aatikty.
Variations for different numbers of participants.

Test every analyte, or indicator analytes.

Test every lot (sample) or periodic lots.

Types of samples where homogeneity can be assumed.
Types of samples where stability can be assumed.
Special considerations for microbiology.

NoohkwbhE

A.1l. Conventional procedures

A.1.1. Standard method of testing homogeneity. These are well described currently in ISO 13528
(2005), in the IUPAC Harmonized Protocol (2006) amt50 Guide 35 (2006). In general, the preferred
technique is to use duplicate measurements on ianomm of 10 randomly chosen samples. The between
sample variability is determined and compared wither a fraction of the evaluation criterion (1852a
statistical test (Guide 35), or a combination tidss for purpose and statistical criteria (IUPAC).

A.1.2. Standard method of testing stability. Procedures for testing stability are not as @istussed as
are procedures for testing homogeneity. Howeweigmeral procedure is to take a small number of
samples at the end of the test period, take a m&asmt on each one, and compare the mean reshlt wit
the average of the results determined in the hormaityecheck. If the measurement procedure is stabl
over that time period, this provides the most gamsindicator of changes in the test item. Corticaral
statistical tests include looking at a fractiortted evaluation criterion (13528) or a statisticahftddence
interval placed around the homogeneity mean.
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A.2. Considerations for numbers of samplesfor testing homogeneity

When 100 or more samples are prepared, it is giynagreed that at least 10 samples should beddste
homogeneity. All quoted references (Guide 35, 83B2PAC) call for a minimum of 10 samples. Some
procedures say to test more than 10 samples, suitie 83V N (with N= total number of samples

produced). This would leave the following requiestts:

Samples Tested
1-38 10
39-49 11
50-65 12
100 14
400 22
1000 30

When there are fewer samples, should 10 still sted® The finite population correction allowsas t
reduce a variance by 1-(n/N) when n (the numbeedgss large relative to N (the number samplesehad
This could allow homogeneity testing on a smaliember of samples without loss of power to detect
inhomogeneity. Alternatively, the choice of numbé&samples could be left to the provider, who wdoul
need to be able to justify the choice. One examgdeced scheme:

Samples Tested
1-2

3-9

10-19
20-39
40-59
60-79
80-99
100+

Poo~NOTAwWNE

o

A.3. Test Indicator Analytes

Can criteria be developed to affirm that one amat@n stand as an indicator of the homogeneityrafro
analytes, or of the entire lot of samples? Thhorikl be technical knowledge and experience tigaoap
of analytes in a sample will behave (e.g., mix)igirty. This experience should be backed with isight
evidence. If one indicator analyte is used todfan many, then if possible the indicator anateuld
rotate among the possible analytes.

For example, with a liquid, homogeneity testingome key measurand would indicate homogeneity for al
measurands, with the exception of, for examplesalNed gases, or suspended solids, which neeihgeat
individually. For solid materials, it is frequeniiypt feasible to test the homogeneity on all measis in

the test sample, mainly for reasons of cost and.timdicator measurands must be used. The critaria
these can be based on sound scientific principlgs (heasurana can be linked to measuranaandc),

and this needs to be discussed and agreed byctin@dal advisory or steering group. Other critenagere
total homogeneity testing is not feasible, can &ged on the importance of the measurand to the
population of participants; this may be technica&l. the measurand is important for trade or tegini
reasons) or statistical (i.e. if very few partigiggroutinely test for a particular measurand hoenegty
testing may be unnecessary).

Other candidate analytes would be those most semgit sample treatment or processing (e.g., mjxing
or analytes that are present at very low conceatrat

A.4. Test every lot or samplelots

Some providers have experience with a manufactymiogess and have produced many PT samples over
a long period of time. Data confirm that the psxces stable and produces homogeneous samples.
Sometimes the management system for these prodesstified to ISO 9001. Can homogeneity be
assumed for lots manufactured with identical cdleidoprocesses? Some in the group expressed concer
about this assumption, and assert that all lotslshoe tested (as does ISO Guide 35), whilst others
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believed the process to be valid, particularlyuipgorted by direct homogeneity testing on a vadidat
procedure periodically, covering all analytes avae.

A.5. Homogeneous by design

Can criteria be established to define analytesnaatices where homogeneity can be assumed (e.g.,
chloride in water, hemoglobin in blood)? Can jus be by technical consensus? For example, simpl
liquids (e.g., prepared aqueous solutions of metatgher inorganic species) are intrinsically
homogenous. For more complex liquids (e.g., drimksich may be supplied in individual commercial
units, or are prepared by bulking many units, hoemagty testing must be carried out to ensure the
consistency within a batch, or the efficacy of thiging process. This can frequently be done with a
limited set of measurands.

Caution should be applied here too as some metaspnecipitate from solution if pH changes occur
during transport, and again the decision about kdrahe solutions are homogeneous by design sheuld
made by technical experts advising on the particilady. Where they are homogeneous by nature (or
design), the limiting factor is the precision oéttest method used to demonstrate homogeneity.

Annex 1 presents several considerations for thiese $olutions.” This annex includes a discussion
the use of participant results to determine sarspi@bility.

A.6. Stable by design

Can criteria be established to define analytesnaaitices where stability can be assumed (e.g.rideldn
water)? Can this be determined by technical cansgh How much supporting data are needed?
Supporting data on samples “known” to be intrinkycstable should be available, usually from the
literature, or studies previously undertaken byRfAeprovider, its collaborators or other experiehce
organisations in the field, including PT participan

For PT schemes operated on a regular basis wittasisample matrices, it is recommended that stabil
studies be carried out on a typical sample maghole commencing the scheme (where data suchas tha
described above are not readily available). Ifrtfarix is shown to be stable fat leastthe normal period

of the proficiency test (i.e., from the date ofgwotion to the final date for measuring the regutten it

can be safely assumed that all similar samples inséb@ PT scheme from that time on are stable,
although occasional validation of this may be neags Where possible, however, stability of samples
should be known for a longer period, if the PT jdev makes surplus samples available as qualityraion
(QC) materials, or for PT participants to re-tedloiwing unsatisfactory performance.

Annex 1 has a discussion paper on this topic, atirag three situations where stability testingas n
necessary.

A.7. Special considerationsfor microbiology

Homogeneity and stability testing are appropriatéy dor tests and measurement involving detectable
agents that may be unevenly distributed in sampgctronic and paper samples can be controlled fo
quality. It is difficult to determine the homogédiyeof conventional control products, but viabilisyhould

be confirmed. Stability must be checked underacttress conditions. That is, the stability s&sbuld

be on samples that were subjected to stressesipheht and lack of refrigeration. Homogeneity and
stability criteria must take into account the pblssgreater variability in distribution, and the gzibility

of containing analytes (or organisms) that wereaxpiected.

B. Considerationsfor Custom PT samples
B.1 Many PT studies involve a small number of labolia®(generally < 10) and although it is possible
for the PT provider to prepare appropriate sami@say be difficult for the PT provider to teseth

samples if the provider does not have appropriasdytical facilities. Furthermore, with small nuerb,
the only labs that have the required analyticabbdity may also be participants of the study,
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consequently sending one of these laboratorieBThgamples for direct homogeneity testing and the
same samples again as part of the PT study migétthat lab an unfair advantage over the other
participants in the study. Also, in studies invotya small number of participants, the numberamhgles
that would have to be analysed in order to dematestromogeneity as is currently required in the
"traditional" approach would greatly exceed the benrequired for the PT participants. The cost of
directly testing all PT study samples for homoggnigi this manner quickly becomes prohibitive.

B.2 Two approaches are considered to demonstrateismtfihomogeneity for samples prepared from
bulk materials. These approaches are summarided fRef. 7 & 8):

Approach (1): One can demonstrate sufficient homeig by preparing an additional set of samples at
the same time and under identical conditions tdPhestudy samples. The homogeneity samples involve
all analytes specified for the study and each d@eaiys present at approximately the same conciemirat

A subset of samples (n=10) is supplied to one efptrticipating labs for homogeneity testing. Besea

the results of the homogeneity tests (run accorttingternationally accepted practice as outlime&eéarn
and Thompson, 2001, Analyst 126:1414-1417) showatthey were sufficiently homogeneous, it was
assumed that the PT study samples prepared atrtietsime and under identical conditions, but
containing different concentrations of the targalgtes, were also homogeneous. These PT study
samples were subsequently sent to all laboratanelsiding the lab that analysed the prior homoggne
test samples, for analysis.

Approach (2): There is also a process where sanmapéeprepared according to the relevant standard
operating procedure (SOP) for the preparation o§&Mples for a particular study (e.g., pesticidesi)
and these samples are sent to a lab for homogeasitgg. On the basis that the results of the
homogeneity tests demonstrate that the sample qatémaprocedure is capable of generating samgles o
sufficient "fit-for-purpose™” homogeneity, subsequsaimples prepared using the same technique are
assumed to be homogeneous unless there is diidenee otherwise (from the PT results).

B.3 The discussion paper in Annex 2 asserts that sustade samples should not be tested for
homogeneity.

C. All participants see the same sample (and audit samples)

C.1. For this section, a paper was provided by Quanfelethat discusses the relevant issues for samples
that are sent out sequentially by the coordinatmonasecutively from participant to participanthi§
discussion paper is given as an annex.

C.2. The paper relates to many situations in whichnglsisample is used to audit a laboratory’s
competence. This might be called “audit” sample®aoe-off’ tests. These are situations whereraga
has an accepted reference value and an evaluatige that are assumed to be correct. Therefore the
concerns for storage, shipping, and appropriatheek of the stability all apply.

V. General Statistical Concerns

1. Accommodating known inhomogeneity

If samples are known to be inhomogeneous, but@rsidered useful for the program, the results tlin s
be used. The heterogeneity in the samples is wbdeas increased differences between laboratolies.
the between laboratory variability is used in tlkialeation (as in conventional z scores) then tloeesc
already account for inhomogeneity. If a fitnessgorpose criterion is used, then the inhomogeneity
variance should be added to the evaluation critdrian appropriate mathematical way, dependinthen
nature of the evaluation limit. Any estimate of tncertainty of the assigned value must take this
inhomogeneity into account.

If there is known inhomogeneity in a sample in s@nalytes, but not all (say for one or two measisan

out of ten tested), the sample can still be distat, providing the inhomogeneity is not very sigaint
(to be defined). In such cases, the statisticabpr should states that such inhomogeneity isrtahio
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account when calculating z-scores. It may occurtti@“known” inhomogeneity is not verified by the
participants’ results.

2. Accommodating known instability

If samples are known to be unstable and the ingtabannot be controlled, then they should notubed
in a PT study. The instability must be controlégther by limiting the time and conditions of arggyfor
every laboratory, or by using a change functiopredict change at the time of analysis.

3. Statistical testsfor inhomogeneity

A. F test (10+ samples) (Guide 35)

B. Standard Deviation (SD) sampled ratio (ISO 13528)
C. SD sample expanded with F test (new IUPAC)

If a sample cannot be tested in duplicate, homdgeisechecked with option B. Option C may also be
used if the laboratory has an independent estinfatepeatability.

4. Statistical testsfor instability

A. Statistical t test of stability vs. homogenaiggults
B. Change based on size relativastg
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Annex 1. Guidelines and Requirements

SO Guide43-1:

5.6.2Wherebulk material is prepared for a proficiency testshould be sufficiently homogeneous for
each test parameter so that all laboratories wélteive test items that do not differ significaimlyhe
parameters to be measured. The coordinator shdotdiment the procedure used to establish the
homogeneity of the test item.

When possible, homogeneity testing should be chaig prior to dispatch of the test items to the
participating laboratoriesThe degree of homogeneity should be such thatefiifes between test items
will not significantly affect the evaluation of anticipant’s result.

5.6.3Where possible, the coordinator should also prewgidence that the test items are sufficiently
stable to ensure that they will not undergo anyiigant change throughout the conduct of the
proficiency test. When unstable measurands nebd &ssessed, it may be necessary for the coondgnati
organization to specify a date by which the testihguld be completed, and any special pre-testing
procedures.

A.4 Appropriate statistical techniques should beduse the evaluation of data from homogeneity
testing of test items.

ILAC G13:2007

3.3.2.3 The provider shall be able to demonsttaethe proficiency test items are sufficiently
homogeneous for the particular proficiency testogeme.

Note 1: A relatively inhomogeneous material mayhieebest available, and may therefore still be uisa$ a proficiency test material provided
the uncertainties of the assigned property valaé&s tlue account of this.

Note 2: In some cases it is not feasible for preficy test items to be subjected to homogeneditystability testing. Such cases would include,
for example, where proficiency test items are tdkem patients, with limited amounts of materiah#able. In these circumstances the
proficiency test provider should have evidenceeimadnstrate that the procedures used to collectiqpge and distribute the proficiency test items
are capable of maintaining homogeneity and stahitir some other form of justification.

3.3.3 Homogeneity and stability testing

3.3.3.1 Where appropriate, the provider or its sub@actors shall use a statistically random selaabif a
representative number of samples from a batchsbhtaterial to assess the homogeneity of the rahteri

This assessment procedure shall be documentedearwhblucted, where applicable, in accordance with
acceptable statistical designs.

3.3.3.2 The assessment of homogeneity should berpexd after the proficiency test items have been
packaged in the final form and before distributiorparticipants unless, for example, stability #&sd
indicate that it should be stored in bulk formsbme cases, an intermediate homogeneity check emay b
necessary, for example, before sealing into amgoule

Note: Homogeneity testing may on some occasionendone prior to distribution for practical, tedlal, or logistical reasons, but great
caution must be exercised if it is not done or i done after test results have been receivadillicases, the provider is required to document
the procedure by which it is ensured that homodghneiadequate.

3.3.3.3 Where appropriate, the property valuestddiermined in the proficiency testing schemel &teal
measured periodically, preferably over a rangeoofditions under which the proficiency test itentade
stored prior to distribution.

3.3.3.4 Proficiency test items shall be demondtredebe sufficiently stable to ensure that they mait
undergo any significant change throughout the condithe proficiency test, including storage and
transport conditions.

Note 1: If the proficiency test item is used fdresnes extending over a lengthy period of time,, thepending on the nature of the item, it may
also be necessary to carry out stability checksrduthe period of use.
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Note 2: Criteria for suitable homogeneity and stipshould be based on the effect that heteroggaeid instability will have on the uncertainty
of the participant’s result, and thereby on thelaa#ion of the acceptability of a participant’s rds

3.3.4.2 Appropriate statistical design of a prieficy testing scheme is essential. In designintharae
the provider shall give careful consideration te tbllowing:

h) where appropriate, the homogeneity and stalufifgroficiency test items.

3.6.1.7 The provider shall have documented critnich procedures for dealing with test results tnay
be inappropriate for statistical evaluation, duétoexample, gross errors, miscalculations and
transpositions.

ILAC G13 also discusses homogeneity and stabititpnany places in addition to the above, regarding
competence of laboratory testing (essentially moglilSO 17025 compliance for this), the quality of
samples, planning the scheme, and in reportingpofdyeneity and stability test results. For some
accrediting bodies, if the laboratory carrying the testing is not accredited to ISO 17025 for wosk,
they are subject td"?party audit by the PT provider for orflye homogeneity/stability tests against ISO
17025. This approach requires that the provideeltawmpetent staff to carry out this audit (i.eytheist
be trained and qualified as assessors or intetuhlaas).

SO Guide 35 (2006)

5.8...Even when a material is expected to be homogenasus the case of solutions, an assessment of
the between-bottle inhomogeneity is required. Wiesling with solid-state reference materials,
including slurries and sludges, a within-bottle hayeneity study should be foreseen to determine the
minimum sample intake... The minimum number of batiested at random is between 10 and 30, but
should generally not be smaller than 10.
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Annex 2. Situations wher e homogeneity testing can be avoided.
2a: Use of inherent sample characteristics and process control

Introduction

There are clear requirements for homogeneity gstfrsamples in Standards and other reference
documents for PT operation. These requirements Btema recognition that samples delivered to
participants should be sufficiently similar thatfeliences between them will not affect the assesswie
laboratory performance. For some PT samples, hongityetesting of the samples is probably the only
way to achieve this objective but in other casesdlare more efficient means. This note identdmse
cases where homogeneity testing will only add tw8tT operation in return for limited or no added
value.

The Standards and reference documents also héeesioitable for all types of PT operation rangirggrf
one-off exercises to frequent and regular distring of similar samples. In the cases of the ldyiee of
operation it is argued that sample production “pssccontrol” provides a more efficient means ofigua
control than sample testing of each batch. Thisagah to product quality control is the preferree dor
manufacturing processes in general and this istlgxae type of operation involved in regular PTrgde
production.

True solutions

It is implicitly accepted in science that true dmluos are homogeneous. For example, it is not densd
necessary to take replicate aliquots of a mastedstrd solution in the preparation of calibratitandards
to check that the master solution is homogeneauswBy should PT samples that are solutions be
subjected to sample testing? For PT samples tbkoeurse, should be special care devoted to sehect
of solvents, and checks that a true solution has lgenerated with control mixing at all stagesuigto
process control. Also control is required of sanguatainers and dispensing, and of sample stonamges t
and conditions. These extra aspects all form gagstacess control which has to be designed using
knowledge and experience of the sample type angcteaistics. Some examples are discussed in more
detail below.

Individual sample preparation

There are some cases of samples that are indilydualpared for example by adding a measured amount
of one material to a measured amount of anothex.iftention may be to subject the entire samptaeo
analytical process so the homogeneity of the sasmpldetermined by the uncertainties in the
measurements of the two quantities. Sample testithgot add any value to these PT products; the
necessary control is all in the sample prepargifocess.

Process control

PT schemes that run over many sample distributiangnstitute sample preparation process contral as
means of ensuring the sample produced are fitdgogse in terms of their homogeneity. The stages
involved could be as follows
1. Detailed specification of the sample preparatiarcpss including stages to be followed to ensure
homogeneity of samples

2. Specification for selection and preparation of skengpntainers

3. Specification of the raw materials used

4. Process quality control charts to ensure procedanesvithin control limits

5. Established track record of laboratory performainae historic records of these specific
samples or samples prepared using the same presedur

6. If these are new samples detailed technical coregide of the known physico-chemical

properties of the substances involved is required
7. Comparison of each the performance of the sampdes participants results with historic
performance
Periodic review of overall performance as parthef scheme review process
Feedback to improve sample prep procedures

© ©
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Example 1 — Augmented real water sample

A natural water sample is collected and storedfperiod to allow for particulate settlement anueot

changes such as denitrification to proceed. Thephkais then filtered for the preparation of the péams,
additional salts are added as a solution, the maxgtistored for several days with regular mixiedoboe
being bottled and sent to PT participants. Residta all participants are as follows for chloridefive

successive distributions:

Dist Number No Results Assigned Value | Robust RSD%
296 15 144 3.90
270 13 319 4.14
274 11 147 3.96
278 18 175 2.91
282 15 244 2.74

Two practical issues are worth mentioning. The faghat this is a fairly specialised product desid for
those dealing with potable waters of quite higlingsl so it is a not a large market, hence thagatow
number of participants. If homogeneity testing wenelertaken it would involve a comparable number of
samples to the number dispatched hence costs Wwewtihanced considerably, even without the
analytical and organisational costs involved intésing. Second the target error threshold far thi
determinand is 10% of the assigned value and th@fgeneity target is generally set at 30% of thiseva
i.e. in this example, a homogeneity target forreative standard deviation (RSD) of 3%. Because
chloride is fairly easy to analyse, results frontipgants are, in the last two distributions, viittthe
homogeneity target! This can only happen if thedamare adequately homogeneous. However,
evidence of this kind is only possible when thelyieal methods used have very good performance.

The same procedure is used to prepare other saandethe plots below show the control chart forpzap
in surface water. Participants are free to useassn@jytical method and the analytical performance fo
copper is not expected to be as good as for cle@nm this accounts for the larger RSD% values. seen
The high and low estimates are 99%ile estimatesré’have been approximately 70 previous
distributions of similar samples so there is a aeTsble track record of performance available.

Copper control chart (numbers of results in bracket s)

6 /
5 \ e Assigned value

Low est RSD%
High est RSD%

4 —-— 1
88 \\ RSD%
3 64

Percentage and assigend value

83

285 289 293 297 301
Distribution number

Example 2 — A spiking solution

A spiking solution of an organic chemical is use@iPT scheme for Chemical Oxygen Demand (COD).
The solution is diluted by the receiving lab usitegonised water following the instructions of the P
organiser and then subjected to COD analysis ubmgethod of choice of the laboratory. The spiking
solution sample is prepared in large volumetricglzare following essentially the stages in Standard
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methods for preparing standard solutions for CO8lyaes, with suitable checks on the methods
followed. The control chart showing results frormewt distributions is shown below

COD control chart (number on plot is number of labs reporting)

7 \
T~ — ~

5 4 —&—Conc COD

Low est RSD%
—*—High est RSD%
41 —#—RSD%

% and assigned conc

—
142 82 = 112

126

287 291 295 299 303
Distribution number

2b. Use of Participant Data for determining homogeneity and stability

Problems with homogeneity or instability shouldrbflected in the participant results. Inhomogerseou
samples should be reflected in larger SDs foraberatories or a higher rate of unacceptable stor
qualitative analytes this will appear as highentbhaual numbers of incorrect results. Therefone, o
possible alternative to homogeneity and stabiéstihg is the analysis of participant data for déations
of problems with the lot of samples. For the pggmof this discussion, samples affected by
inhomogeneity or instability will be called “corrgal”.

It can be expected that a corrupted lot of samplproduce results with poorer agreement than anl
uncorrupted lot, especially when the problem affextly a portion of the samples in the lot. Thand
be true for both qualitative and quantitative teist@any type of material.

A recent paper (Tholen, Chappel, Francis, Accréditaand Quality Assurance, Vol. 11, No. 8-9/
August, 2006, pp. 400-407.) proposes that for squaditative External Quality Assessment (EQA)
schemes, corrupted lots of proficiency testing dampan be detected by examination of participatd.d
This is in contrast to the usual examination wibmiegeneity tests prior to distribution and stapilésts
afterwards.

This proposition is examined initially for qualitze schemes only, and only if the following conaiits

apply:
« Similar samples have proven to be homogeneoustahtk$n past rounds;

« Rates of unacceptable results are consistent awosds (follows an assumed statistical
distribution);

- Participating laboratories are largely the samefround to round; and

» The processes for producing the samples are pyopemnkrolled, as evidenced by data, by
accreditation, or by certification of the processes produce the samples.

A statistical model was proposed to review the @oors under which homogeneity and stability tegtin
need not be performed, unless a problem is indidayeparticipant data.
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It is possible to develop decision rules for deiaation of adequate sample lot homogeneity andlgyab
based on participant results. The statistical hddmonstrates that this procedure provides superio
ability to detect problems for most situations ofraption.

For quantitative schemes, statistical rules baseTodata would be based on rates of unacceptable
results (as for qualitative schemes), or on theveen laboratory SD. With quantitative schemes,
inhomogeneity might also appear as a bimodal Oigtion of results (depending on the nature of the
inhomogeneity). Instability would appear perhapsdrend of results changing by day of measurement

To use this approach, the PT provider would neddht@ a statistical protocol specifically desigied
take into account any inhomogeneity indicated leygarticipants’ results, as well as needing totifien
this amongst the normal spread of results which beagxpected from a proficiency test. This appnoac
could only be conducted if the following conditicaa®e met:

An experienced, consistent set of laboratories fronmd to round;

Samples of demonstrated consistent quality in prtessrounds;

The same or similar range of concentrations andiceatfrom round to round.

Data exist for at least 20 rounds that cover aticemtration levels, and a demonstration of
consistent SD’s and/or rates of unacceptable wesult

oo oo
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