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Workshops on Preparation processes for laboratories seeking ISO/IEC 17025. The workshops were held at two locations,
the first one at J.B Hotel, Hat Yai, Songkla on September 3, 2004 and

the last one at the Asia Hotel, Bangkok on September 004
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of performance. We have also include Database system which is easy to
use and fast for searching information. Apart from technical topics, we
have also included BLA activities for the last 3 months together with staff

. . training/seminar/workshop, meeting/seminar for laboratories in the field of
Department of Science Service
laboratory quality system and proficiency testing.

Ministry of Science and Technology
Metrology / Science and Technology Information Building Any inquiry or additional details concerning topics and
75/7 Rama VI Road,
Thungphayathai, Ratchathewi,
Bangkok 10400, Thailand

Tel. 0-2201-7178, 0-2201-7191
Tel. 0-2201-7325, 0-2201-7333
Fax. 0-2644-5431

Website : http://www.dss.go.th

information in this newsletter are welcomed at the Bureau of Laboratory
Accreditation, Department of Science Service, Ministry of Science and
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Chain-of-Custody

Written by Dusadee Munkwamdee

Bureau of Laboratory Accreditation, Department of
Science Service has recognized the competence of testing
laboratories by using the International Standard, ISO/IEC
17025. Clause 5.8 specifies the requirements for Handling of
test and calibration items which may effect to the analytical
results both accuracy and precision. Chemical Analytical
Process consists of selection of method, sampling, handling,
sample preparation, testing, reporting and disposal of test items
which are equally important so the laboratories shall take
account of these factors.

It is essential to insure sample integrity from collection to
data reporting. This includes the ability to trace possession
and handling of the sample from the time of collection through
analysis and final disposition. This process is referred to as
chain of custody and is important in demonstrating sample
control when litigation is involved. Where litigation is not
involved, chain-of-custody procedures are useful for routine
control of samples.

A sample is considered to be under a person’s custody if
itis in the individual’s physical possession, in the individual’s
sight, secured in a tamper-proof way by that individual, or
secured in an area restricted to authorized personnel. The
following procedures summarize the major aspects of chain of
custody. More detailed discussions are available.

1. Sample labels: Use labels to prevent sample
misidentification. Gummed paper labels or tags generally are
adequate. Include at least the following information: sample
number, name of collector, date and time of collection, place
of collection, sample preventive, and other information such
as sample temperature, maintenance and method of handling.

Affix tags or self-adhesive labels to sample containers
before, or at the time of, sample collection. Use waterproofink
to provide the label information.

2. Sample seals: Use sample seals to detect unauthorized
tampering with samples up to the time of analysis. Use self-
adhesive paper seals that include at least the following
information: sample number (identical with number on sample
label).

3. Field log book: Record all information pertinent to a
field survey or sampling in a bound log book. As a minimum,
include the following in the log book: purpose of sampling;
location of sampling point; name and address of field contact;
producer of material being sampled and address. If sample is
wastewater, identify process producing waste stream. It is
essential to record sufficient information so that one could
reconstruct the sampling event without reliance on the
collector’s memory. Protect the log book and keep it in a safe

place.
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° American Public Health Association. Standard methods for
the examination of water and wastewater. 20" ed. Washington,
DC: American Public Health Association, 1998.

O Csuros Maria. Environmental Sampling and Analysis for

Technicians.Lewis publishers.London .1994.

4. Chain-of-custody record: Fill out a chain-of-custody
record to accompany each sample or group of samples. The
record includes the following information: sample number;
signature of collector; date, time, and address of collection;
sample type; signatures of persons involved in the chain of
possession; and inclusive dates of possession.

5. Sample analysis request sheet: The sample analysis
request sheet accompanies sample to the laboratory. The
collector completes the field portion of such a form that
includes most of the pertinent information noted in the log
book. The laboratory portion of such a form is to be completed
by laboratory personnel and includes: name of person receiving
the sample, laboratory sample number, date of sample receipt,
and determinations to be performed.

6. Sample delivery to the laboratory: Deliver sample(s)
to laboratory as soon as practicable after collection or within
specified time. Insure that samples are in good condition.

7. Receipt and logging of sample: In the laboratory, the
sample custodian inspects the condition and seal of the sample,
reconciles label information and seal against the chain-of-
custody record, assigns a laboratory number, logs sample in
the laboratory log book, and stores it in a secured storage
room or cabinet until it is assigned to an analyst.

8. Assignment of sample for analysis: The laboratory
supervisor usually assigns the sample for analysis. Once sample
is in the laboratory, the supervisor or analyst is responsible for
its care and custody.

9. Disposal: The laboratory shall have procedures for
storage samples for quality assurance or retesting for sample
stability (if necessary).

References:

1. American Public Health Association. Standard
methods for the examination of water and
wastewater. 20" ed. Washington, DC: American
Public Health Association, 1998.

Csuros Maria. Environmental Sampling and Analysis for

Technicians. Lewis publishers. London. 1994
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Proficiency Testing

al methods for treatment of
ng data and evaluation of

Written by Rachada Hemapattawee and Teams

Statistical methods for treatment of proficiency testing data

The statistical techniques used to analyze the results need
to be appropriate for each situation. There are, however, three
steps common to all proficiency tests, when participants’ results
are to be evaluated:

1. determination of the assigned value

2. calculation of performance statistics;

3. evaluation of performance
Determination of the assigned value

There are various procedures available for the
establishment of assigned values. These procedures involve use of:

1. Know values- with results determined by specific test
item formulation (e.g. manufacture or dilution).

2. Certified reference values- as determined by definitive
methods (for quantitative tests).

3. Reference values- as determined by analysis,
measurement or comparison of the test item alongside a reference
material or standard, traceable to a national or international standard.

4. Consensus values from expert laboratories- expert
laboratories should have demonstrable competence in the
determination of the measurand (s) under test, using validated
methods know to be highly precise and accurate, and comparable
to methods in general use. The laboratories may, in some situations,
be Reference Laboratories.

5. Consensus values from participant laboratories
Calculation of performance statistics

The statistical techniques that the proficiency testing
provider (Proficiency testing section, Bureau of Laboratory
Accreditation, Department of Science Service) uses to analyze the

result are from ISO 5725 : Accuracy (trueness and precision) of
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measurement method and results (Part 2: 1994 Basic method for the
determination for the determination of repeatability and
reproducibility of a standard measurement method, Part 5: 1998
Alternative methods for the determination of precision of a standard
measurement method) and ISO/IEC Guide 43: Proficiency testing
by interlaboratory comparison-Part 1: 1997 Development and
operation of proficiency testing schemes. There are two techniques
to measure performance as follows:
1. Robust statistic

To statistically evaluate the participants’ results (for
testing program), the DSS uses z-scores based on robust summary
statistics (robust standard deviation and robust average) performed
by Algorithm A

A standard form for the calculation of z-scores is:

where X = is the participant’s result
X* = robust average
S* = robust standard deviation

1. En value
For calibration program, E ratio is used to evaluate
participant’s results. Their results are compared to the reference
laboratory’s results not with those of the other laboratories. E

stands for Error normalized and is defined as:

where X = participant’s result
= reference laboratory’s
result
lab = participant’s uncertainty
ol = reference laboratory’s
uncertainty

Evaluation of performance
Z-scores are used to evaluate participants’ results for
testing program. The criteria for determining z-scores is shown in

Table 1.
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For calibration program, E values are used to evaluate
participants’ results. The criteria for determining E values are as
follows:

| E | <1 : satisfactory
| E | >1 : unsatisfactory
Graphic reports for proficiency testing

Performance scores in each round of a proficiency
testing schemes can be prepared by graphs to simplify the
presentation and interpretation.

1. Histograms of z-scores

a0 5
T

Gl 4
4 4
a0
a0
1.0 4

0 T —| i
-0 30 .20 -1 ad L0 ] a0 40

pR

i
1
il |
1
i

Mumbar of abaratorios

Figure 1 :

Histograms are suitable method of graphical
presentation to show the number of laboratories falls within the
same z-score. The X axis represents z-scores, while the Y axis
represents the number of laboratories. Individual participants can
identify the position of their own scores and assess their performance
and the need to investigate their methods.

2 Barplots of z-scores

8 i1 aifufi 2 gaaw 2547 - unaian 2548 MsmadninuTmsuazsuseaosiianis  http:/www.dss.go.th



_'E
-+
==

LIb 1 11 F - -

e IEEEddR 1% r I

a0t |-|- Fl-[4 1 F LA d&

4.0 T t v
ABCDEFOHIJHLMNOFPQEETUVWEY Ea

Labaratary sugmbear

Figure § — Bag-ghart of z-scones for one round of o proficency fest in which the panicipants detrmined
the concanirations of Bewe allergen specific IgE anlibodes (datn trom Table 7).

=).

gﬂ 2:

a dy o o a Ao 4
NN FUALHIN TS VAINTTUNNTIUIUT
A oa ! o ' {y
ﬂgﬂ@lﬂ'ﬁl’llﬂﬂﬂuﬂ Llﬁﬁi1EJﬂ1iﬂﬂﬁﬁﬂﬁ§l@\1ﬂ1iuﬁﬂﬁwaiu

NNSINANNNI 1 518N

3. Plots of repeatability standard deviations
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Figuura § — Bar-chart of r-acsews for ene round of o proficiency test in which ihe participants determined
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Figure 2:

Bar-plots are a suitable method of presenting the z-scores

for a number of similar characteristics in one graph.

3. Plots of repeatability standard deviations
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Figurs 11 — Plot of standand devistions against svrsges for 25 laboratories (dats fom Table 13),

Figure 3:

When replicate measurements are made by the
participants in a round of a proficiency testing schemes, the results
may be used to produce a plot to identify any laboratories whose
average and standard deviation are unusual. The graph is
constructed by plotting the within-laboratory standard deviation for

each laboratory against the corresponding average for the laboratory.
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1. Youden plot 4. Youden plot
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Youden plot Aupsmluaasnnuduiuiveanans These charts are generated for pairs of results.
ATz 08192 M mmmjuﬁmﬂﬁﬁﬁmi Youden two-sample diagrams are presented to highlight
1 4
NINTIMAINANENNTDUIVONANEUZUBIANUAANAIATNINAYY laboratory systematic errors and random errors.
1 a
T urtia random errors 1150 systematic errors AN WA The next BLA Newsletter, we will continue talking
v Y

Tiuvesmanannuranamiinatunelunesliians about test item preparation and management.
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Database System

Section 1 : Introduction

Written by Thawatchai Suksai

e past, data recording was in form of document
such as governmental officer record and training record.
Any data may or may not correlated with each other. Further,
the organizations were enlarged and datum were much more
complicated and correlated, so computer would be used for
recording in the form of database. Today database has been
used in many tasks, for instance the identification by card,
bank book or ATM.

Computational program is worked with system
memory consisting of main memory and secondary memory.
With small size and non-permanent main memory recording,
the secondary memories are used by hard disk , diskette, CD-
Rom or other form of data file.

Files recording in hard disk or other media can be
kept in several form which may be distinguished as general
file, administrator file and executable file.

Directory or folder is file address. A computer may
have many directories and each directory may have many
sub-directories. User must know file name and address before
the file is opened. Path is called for route of recording file in

directory, for example

c:\my document \ document 1

c: is hard disk drive

\my document is the first path of directory

\document 1 is sub-directory
File structure

1. Bitis the smallest data unit in computer system.
Its statusis O or 1.

2. Byte is consisted of 8 bits (8 bits = 1 byte) for
instance, 11110110 equal T

3. Character is symbol for data code in order to
use in 256 different characters.

4. Fieldisusing characters in order to have meaning
such as position field.

5. Record is using fields which are correlated.
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0-2777-4422

KU
1 wie oy project manager
UNANINADISY system administrator 0-2777-4423
0-2777-4423

3 welsvala programmer

Limit of Filing
1. Datum have to be recorded separately.
2. Datum may be duplicated.
3. Datum may conflict with others.
4

Datum may be different form.

Database

Difficulty of executing file depends on efficiency
of program recording. In some cases, data file can’t be used
together with other data files, so the new form of recording
has been created “database”.

Database is recording system which is different from
data file because it is used relation table basing on theory of
set. Data is presented in the form of table which is easier,
more comfortable and clearer.
Order Name-Surname Position Telephone no.

1 Mr. Oven Project manager 0-2777-4422

2 Miss Victoria  System administrator 0-2777-4423
3 Mr. Ronaldal Programmer 0-2777-4423

Table shows order, name-surname, position and telephone
number as Field name which classify the type of data in the

next rows.

Database Management System

All datum are storied in the table. Database is not
allowed directly connection between data but it has to act by
using database management system (DBMS).

Main purpose of DBMS is filing data independent
from hard disk by managing and controlling the relation
between database. Users can use data from database without
knowing internal structure, so the users can be anyone who

are not specified as programmers.
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Advantage of Database
1. decreasing complicating data
Avoiding conflicting data

Joining data between unit in the organization

Data safety

2

3

4.  Standardization form of data

5

6. Adjusting capability level for database users
7

Responding need for several form of database

In the next issue, we will know more about data base and

architecture of database.

Tl
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From APLAC News Notes

Issue No. 75 August 2004, BLA informed that it has been appointed
to be a full member of APLAC since July 2004. Until now, the
BLA has accredited two laboratories, in the field of
environmental testing, namely BJT Water Co, Ltd and Test
Tech Co, Ltd on July 7,2004. The granting ceremony was held
at the Asia Hotel, Bangkok on 19 July 2004 and Dr. Suchinda
Chotipanich (Director of the Department of Science Service)
granted the certificates to both laboratories.

Issue No. 76 October 2004, BLA informed about proficiency
testing activities that had organised from January to September
2004 up to 6 PT programs. For the incoming fiscal year 2005
(October 2004 to September 2005) the BLA will be offering 14
PT programs.

The Bureau of Laboratory Accreditation is responsible for

providing accreditation service for testing laboratories in
Thailand, in the fields of physical, chemical and biological
testing:
Physical Testing Field
- Sugar and sugar products
- Animal feeds and related products
- Food packaging and related materials
- Natural rubber and rubber products
- Chemical (non-pharmaceutical products)
- Shoes and leather products
- Plastic products
- Ceramic and glass products
- Environment
- Petrochemical products (intermediate and
downstream)

- Paper making and paper products
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1. msduuuuses mssoususanluszauanaveaniitesusoareal§iians luyuueswes Peer
evaluator.( International Mutual Recognition Arrangement for Laboratory Accreditation in the Viewpoint

of Peer evaluator )

workshops for staff and assessors as follows

v

Juh (Dates)

22 N.g. 2547
(November 22, 2004)

.ining/ Seminar

During November 2004 to November 2005, the

BLA has organised a number of trainings, seminars and

4
a a wva @ aa a o [ ] ]
2. ﬂ”li’t’)‘]JﬁJl“If\T]JQiJ?]ﬂ”liﬁﬁﬂﬁlﬂi ﬂ'l‘ial"]sflﬁﬂﬁ11!ﬂ']‘i‘]_li3L3Ju@'l']%’3ﬂﬂ'ﬂllﬁ”lﬁfﬂ"ll@ﬂﬁu']ﬂ\ﬂu (The use

of Statistical tool to evaluate the efficiency of the organization )

29 -30 W.8. 2547
(November 29 -
30,2004)

3. MIBUTUNANGAT NNHEMTWIULAZNTTOT1INHISINGY (English Writing and Communication)

5 3.0, — 18 1., 2548
(January 5, 2005 to
March 18, 2005)

4. MydunuSe o ‘;ﬂﬂi%lﬁu Method Validation ( Key Issues for Method Validation )

11 1.9, 2548
(January 19, 2005)

S 4 a2 9 a wa 4 & &
5. ﬂﬁﬁlliJuWﬁfN LL“H’N]'NﬂWii]i%LiJuﬂ'liﬁf]'U!ﬁﬂﬂﬂ1ﬂiuﬂﬂiﬂaﬂﬁﬂ15ﬂﬂﬁﬂﬂ : Lﬂ?’ﬂ\ﬂf\i Lﬂ%lf]\i
Y (=) 4 @ =) o 0 5 o . . .
umlsnag Lmzm?mﬁmaqmwgu (Guidelines for assessing testing laboratories performing internal

calibrations including balance, volumetric glassware, temperature controlled equipments )

24-25 N.N. 2548
(February 24-25,2005)

6. MIFUVUNUTO Method Validation § 1151 é}ﬂizlﬁu ( Method Validation for Assessors )

15 3.9, 2548
(March 15, 2005)

7. MIBUTHHNTANITNANGAT Assessor Training Course

21-25 1., 2548
(March 21-25, 2005)

8. MITUUUNY Q‘]Jﬁ 1J@nN151399 Harmonize Assessor of Uncertainty of Measurement for Testing

25-27 N.A. 2548
(May 25 -27,2005)

9. MyduNUTEY nanmasziugunmiest§ian1s (Laboratory Quality Assurance )

31 W.1.2548
(May 31, 2005)

10. M3FuNLUToL wanmslsziduanuawisadesljiamsamdeiimun ISOMEC 17025

(Guidelines for assessing laboratories for compliance with ISO/IEC 17025)

10 #.8. 2548
(June 10, 2005)

11. MSFUNU Key Performance Indicators (KPIs) in the peer evaluation process (ILAC P7 : 2003)

8 a.f. 2548
(August 8,2005)
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wennnindninadaldsaeusy duunliunios For the fiscal year 2005, the DSS has planned to

URiAMs MdhswfnssunadeunNusgysm 6 Nanssu conduct the meetings for laboratories participated in 6

Faunan lddmiisda Tnsensa udr launevii 4 - 6 proficiency testing programs as follows:

9
A v A

MITUNUIT A1V ) UAH

Juidlalasamsa Juilalaseanisa
Opening meeting Closing meeting

1. ‘qﬂ%’ﬁ‘ﬂfﬂ 378N13 Aerobic plate count in starch 22 W.g. 2547 25 N.N. 2548

(November22, 2004) (February25, 2005)

2. Aunadeu 5193 lanzniinluin (Waste water analysis: 12 1.9, 2548 22 1.8, 2548
Heavy metal ) (January12, 2005) (April 22 ,2005)

3. ﬁmaﬂﬁﬁm I1YNT fﬂﬁLlall'Juaﬂﬂiuﬁ”llmSﬂ'ﬂllLﬂuﬂiﬂ = 14 ﬁ.ﬂ. 2548 24 3.0, 2548
aaluii (Waste water analysis : Suspended solids , pH ) (March 14, 2005) ( June 24, 2005)

4. AOUNYL 51815 Micrometer 118 Dial gauge (Calibration of 20 W.f. 2548
Micrometer and Dial gauge ) i ( May 20,2005)

5. 188 1oms anwdn Talsan lwiu id vazvlearesaly ) 7 8. 2548

R RER( ﬂ’i (Feeding stuffs: Proximate analysis) (June 7, 2005)

6. UYL 518N13 Volumetric flask Hag Volumetric pipette - 16 1.6, 2548
(Calibration of Volumetric flask and Volumetric pipette) (June 16, 2005)
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Seminar on International mutual Recognition Arrangement for

Laboratory Accreditation in the Viewpoint of Peer evaluator

on November 22, 2004 at the Asia Hotel, Bangkok.
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Object System Analysis and Design with UML
from December 13 - 14, 2004

at the Department of Science Service.
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'Workshop on the use of Statistical tool to evaluate the
efficiency of the organization
from November 29 - 30, 2004

at the Department of Science Service.
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The Opening meeting for laboratories participated in proficiency

testing program on aerobic plate count in starch

on November 22, 2004 at the Department of Science Service.
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The meeting on technology transfer to Real Sector organized by the Ministry of

on December 15, 2004 at the Department of Science Service.
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