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Abstract

Project Code : RDG3/24/2543
Project Title : Laboratory accreditation: Situation analysis of current practice of
laboratory accreditation (occupational and environmental) in Thailand

Investigators :

Pornchai Sithisarankul Chulafongkorn University
Rachana Santiyanont Chufalongkorn University
Chongdee Wongpinairat Department of Medical Sciences
Panadda Silva Department of Medical Sciences
Pinnapa Rojanajirapa Department of Health

Supaf Wangwongwatana Department of Polistion Control
Vithet Srinetr Department of Pollution Controi
Jiruth Sriratanaban Chulalongkorn University

Email address : fmedpss@md2.md.chula.ac.th

Project Duration : 1 June 2000 to¢ 1 June 2001

This study coutd be classified as research and development (R&D), indegrating
both gualitative and quantitative approach. In the quantitative component,
guestionnaires were mailed {o relevant occupational and environmental laboratories,
asking aboul data on services, quality and accreditation system.  Quantitative
component was done by document review on internationa! laboratory accreditation (LA)
system, Thailand's authorized bodies for LA, LA in hospital gccreditation (HA), and
visiting taboratories with potentials 1o be reference laboratories and willingness to
contribute.

The response rate of the quantitative questionnzires was 54.5% (226 out of
415). The majority of the responders was environmenta! laboratories, located outside
hospital, and did not have proficiency testing. The majority used ISC 9000, ISC/IEC
17025 or ISOHEC Guide 25, and HA as their quality system. Cniy 38 iaboratories were
currently accredited by one of these systems.

Quafitative research revealed that international standard for taboratory
accreditation for both lesting laboratory and calibration lzboratory was ISO/IEC Guide
25, which currently was revised to be ISONAEC 17025 Thailand has the National

Accreditation Council {(NAC) authorized and responsible for accreditation. NAC has
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authorized 2 organizations as Accreditation Bodies (ABs) for LA: Thai Industrial
Standards Institute and Bureau of Laboratory Quality Standards. Regarding LA in HA,
HA considered clinical laboratory as only 1 out of 31 items for accreditation. The author
remarked that getting HA might actually be one of the obstacles for the hospital to
improve their laboratory quality system and apply for ISG/IEC 17025, On the other
hand, HA may be viewed as a good start or even a pre-requisite for laboratories in the
hospitais to further improve their quality towards ISOAEC 17025,

The author also visited 24 laboratories with potentiais to be reference
laboratories, interviewed the director of NAC, and telephone-interviewed the president of
Thailand's Metrology Association, There were several major problems of Thailand's LA.
Both Thai Industriai Standards Institute and Bureau of Laboratory Quality Standards did
not yet get Mutual Recognition Agreement (MRA) with other international ABs. Several
governmental bodies had their own standards and accreditation systems, and did not
accept other bodies' standards and systems. This put a burden to private laboratories
because they had to apply and get accredited from several governmental bodies, but
still had to apply and get accredited from international ABs especially for those dealing
with exports. There were only few calibration laboratories, not enough for supporting
the caiibration reqguired for the equipment in testing laboratories' LA. Purchasing
proficiency testing specimens from abroad was very expensive, and often Yot into
troubles with the customs duty procedures.

The author recommended that NAC accelerate their ABs to' make MRA with
cother international ABs through International Laboratory Accreditation Cooperation
{ILAC} and Asia Padlfic Laboratory Accreditation Cooperation (APLAC). Both Thai ABs
should share their responsibiliies over the LA activities and make this clear to
concerned bodies.

A system to cope with lack of calibration laboratories should be established
through co-operation among National Mefrology Institute, Thailand's Metrology
Association, Thai Industrial Standards Institute and Burea.u of Laboratory Quality
Standards. Having enough number of calibration iaboratories would ultimately help to
improve the LA for festing laboratories. Proficiency testing providers shouid also be
supported to be abie to produce quaiity PT specimen in the couniry and hence reducing
imported PT specimen. This might be done in part by supporting those current PT
providers to produce more kinds of PT specimen.

Keywords : laboratory accreditation, occupational, enviconmental, ISO/IEC 17025
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- Laboratory of the Government Chemist

- Royal Society of Chemistry

- National Measurement and Accreditation Service

- European Measurement and Testing Program
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Analytical Quality in Workplace Air Moaitoring

Sampling Analysist
Strategy Methodology
Methodology Internal Quality Control

External Quality Assessment
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Measured Concentration in Air

Interpretation / decision making
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9. Formaldehyde 1995
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Analyses Parameters yn Control Blood

Occupational medical Licld

{control matenal 1A/B)
i [ Lead
2 [J Cadmium
3 [ Chromium
4 [ Cobals
: 50 Manganese
6 [J Nicke

70 Mercury

Environmental medical field

{control material 7 A/B)
70 (G Lead
71 U Cadmium

72 Mercury

Analyses Parameters in Control Plasma

(control materjal 11 A/B)
101 1 Aluminum

102 O Chromium

103 [0 Cobalt

104 UJ Copper

105 OJ 1ron

106 U Manganese

107 0] Nickel
108 1 Platinum
109 [] Selenium
110 U Zine

INORGANIC COMPONENTS

Analyses Parameters in Control Urine

Occupational medical field

(control material 2 A/B)

g8 U Aluminum

9 [ Antimony

10 [J Arsenic

11 O Assenic speciation (Asd, As‘s, MMA, DMA)
150 Beryllium

16 L) Lead

17 [J Cadmium

Environmental medical field

(control material 8 A/B)
73 [ Arsenic

74 O Cadmium

75 L] Chromium

76 L Nickel

770 Mercury

78 U Platinum



18 [J Chromium
19 L1 Covalt

20 1) Fluoride
21 U Copper
220 Manganese
23 0 Nickel

24 U Mercury
25 [ Thallium
26 L) Vanadium
27 0] Zinc

28 [] 5-Aminolaevulinic acid (ALA}
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ORGANIC COMPONENTS

Analyses Parameters in Control Urine

Qccupational medical field

(control material 3 A/B)

30 1) Hippuric acid (HA)

310 1-Hydroxypyrene (1-HP)

32 0 Mandelic acid(MA)

33 [J Methythippuric acids (MHA)

34 t, t-Muconic acid (t, t-MCA)

35 [ Pentachlorophenol (PCP)

36 J Phenol

37 O Phenyi glyoxylic acid (PGA)

38 [ S-Phenylmercapturic acid (§-PMA)
39 [] Trichloroacetic acid (TCA)

40 O o-Cresol

41 [J 2-Thio-thiazolidine-4-carboxytic acid (TTCA)
42 [0 Ethoxyacetic acid

43 Butoxyacetic acid

44 [J N-Methylformamide (NMF)

45 [] 2,5-Hexandione (2-HD)

Environmental medical field
{control material 9 A/B)
79 (J Pentachlorophenol (PCP)
80 [J 1-Hydroxypyrene (1*HP)
g1 Pyrethroid metabolites
(Br,-CA, cis-Cl,-CA,
trans-Cl,-CA, 3-PBA)
85 [J 2, 5-Dichlorophenct
(2,5-DCP)
2,4,6-Trichlorophenol (2,4,6-TCP)

87 U Cotinine, Nicotinie
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HEADSPACE ANALYSES
Control blood
AROMATIC AND HALOGENATED HYDROCARBONS
47 1) Benzene, Toluene. Xylenes, Ethylbenzene (control material 4 A/B)
51 [J Dichloromethane. Trichloroethane, Tetrachiorethane (control material 5 A/B)
Control urine
ALCOHOLS / KETONES

54 [ Methanol, Acetone, Methylethylketone (controt matenial 12 A/B)

=~ ORGANO-CHLORINE COMPOUNDS

Analyses Parameters in Control Plasma

Occupational medical field Environmental medicine field
(control material 6 A/B) {control material 10 A/B)
57 O DDT, p,p-DDE 89 U p,p -DDE:1,1 -Dichloro-2,2-bis
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59 [] HCB: Hexachlorobenzene 90 [J HCB : Hexachlorobenzene
60 O x-,B-,y-HCH: 91 0 «-, B-y-HCH: '
Hexachiorocyclohexane Hexachlorocyciohexane
63 PCR: Polychlorinated biphenyls 94 L PCB : Polychlorinated biphenyls
(Balischmiter numbers: (Balischmiter numbers:
28,52,101,138,153,180) 28,52,101,138,153,180)
69 [J PCP: Pentachlorophenot 100 (1 pCP: Pentachlorophenol
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Fluoride (F1) - - A T TR 2| 14000 9| 1136
Gas - - 1 51.0 - - i 510
Hydrogen Sulfide (H,5) . - 3 8037 - - 3 803.7
Mercury (Hg) - - 5| 14302 ! 2000.0 6| 15253
Hippuric Mandelic Acid 9| 257ms . - 3 800 12 1953
Lead (Pb)in blood 23 96 - - 16 2129 » 6673
Methyt Hippuric Acid ? 2000 - - 1 00| 2 1215
MLSS - - 3 3017 - A s 3017
Manganese (Mn) 1 1750 1t 7619 5| 16120 17 9828
Morphine 3 733 - - - - 3 733
Nickel (i) - - 71 1329 2| 33000 9| 17704
Nitrogen Nitrate - - 5 10968 - - 5 1096.8
Nitrogen Nitrite - - 3 473 - - 3 an3
Nitrogen Oxide - - 8 1433 - - 8 1433
Nitrate - . 5 6402 2| 14000 7 8574
Onuygen/ Carbondioxide - - i AR - - 1 270
Oil and Grease - - - - -2 61.0 2 61.0
Cpiate 2 1100 - - - - 2 160
Organochlorine Pesticides 2 150 3| 10837 6| 2077 t1 1557.1
Particulate Matter : - - ) 502.0 ] 100.0 2 3015
pH afwaler . - 51 £398.0 3 13400 54 139438
Phenol - - 3 3363 1 20000 4| 52525
Phosphate . - 7 4587 - - 7 4587
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13137 4.11 (AD)

T IBUNI Runadon a'n.smumu & 5
Fanadou
Ysznmmansiodnsev _Emu uu | Swoul dww | S| S | o | $uaw
Wvsy | Gesy | @) | Ceesv WMWY | (et | uve) | (tesy

) G LUYieAl) 1Ay
Phosphorus - - k! 473.7 - - k! 473.7
PMIQ - - 5 136.8 2 150.0 7 140.7
Phosphate ion - - 1 5010 - - 1 501.0
Potassium of water sample - - 2 5340 - - 2 5340
Relative Humidity - - 1 700 - - i 70.0
Settleable solids - - 5 953.0 2| 150250 7| 497137
Silica Low range - - 4 841.8 - - 4 843.8
Sulfurdioxide (SO,) : - - 7 146.1 - - 7 146.1
Sodium{Na} - - 3 4837 - - 3 4837
Sulfate (SO - - i3 6822 2 1400.0 15 778.0
Sulfide (S} - - 5 T4.6 H 500 6 654.0
SV30 - - 2 2185 - - 2 2185
Temperature - - 7 1387 - - ' 7 138.7
TKN - - 12 398.7 1 500 I3 e
TOC - - 5 175.8 - - 5 1758
Toluene I 2150 - - 1 200 2 1185
TDS (Total Dissolved Salids) - - 19 174.1 k! 109333 s 2073.1
Total Hardness - - 2 10t5.9 2 14000 il 10493
Totat Solids - - 0 2433 3 10540 13 26195
Totat Suspended Solid - - 5k 465.6 4 8305.0 55 10357
TPC - - 1 6090 - - ] 605.0
Trichloroacetic acid V| 2000 - - - - 1| 2000
Trihalomethane - - - - 1 200 1 200
Tuzbidity - - 16 018 2 1400.0 18 7185
Urine Methamphetamine screen 6 281.1 - . 3| 45000 9| 16877
Urine Paraquat screen i 40 - - ; 300 2 170
Vapour - - 2 260.5 - - 2 260.5
VFA - - 2 7575 - - 2 7515




Lab Accredif Chapd 97

M1519N 4.11 (58)

R EEE—————————————
. . 2 ool &
21U Funndou . M
Fanedou
tsannasnsaodmsend |[Snou | dww S| Swau | Swu | Suow | S | dwow
(L) (test  (UWa) | (tes (1) (test/ (L) {test/
1Ak iviakl) (riaAh uvaAl)
Viny! Chloride - . | 440 - . i 40
Wind dircction - . 2 440 ! 7000 3 2630
Wind speed . - 2 “o [ 7000 3 2630
Xylene 1 3050 - . | 200 2 163.5
Zine (Zn) 3 693 12 7560 6 14703 21 8620
Hea - - 2 7.5 - - 2 7.5
Cesium .- - . L 1010 - - b 101.0
Pb210 - - | 010 - - | 2010
swpisiuadsR . - - [ 1516 - - [ 39510
Phutonium-239,240 - - - 1 2010 - - 1 2010
onn 3 31000 ! - - 1 5000 4 24750
stion uasneduy - - t 2000 - - t 200
{sBn3ihuy - . | 4000 - - i 4000
Feftudn - - | 5000 - - 1 S06.0
Rediurm-226 - . ! 1500 - - Y 1500
ANTOLRAGY-90 - - I 100.0 - - I 100.0
Noise - - 3 2%62.7 I 15000 4 523
s - - | 1970.0 | 4000 2 1860
b tusnmy - - [ 300 5 1529 6 1406
Magnesium (Mg} - - 2 9.5 - - 2 1025
Salinicy - - ) 2.0 - - ! 20
TSP (Particulate) . - 5 1634 b 2000 6 169.5
Silver (Ag) - . ) 2000 - - 1 2000
Chkrine - . 5 328 [ 500 6 275
Mg . - l 3000 - - i 3000
Na - 2 1650.5 - 2 1650.5
K . - 2 16505 - 2 1650.5
a - - | 3000 - f 3000
50, - - [ 3000 - - [ 3000
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M1913N 4.11 (79)

%
27Uy Farntow mﬁnamim o Ppo)
1NAEH
dsmonnsasaedesey | dnov | Swou | Swou | dmeow | $wen | fwau [Seow | deou
) {test/ (L) (test/ )] (test/ | (A9 (tesv/
tvisAl) 1Al i) iHadh
As in urine 1 1500 - - 1 600.0 2 3750
As in air - - J [ 800 - - 1 80.0
Dust v - - 2 785 - - 2 785
MLVSS - - 3| 17550 - - 3| 17550
Dust USSR . - 1 2420 . - ! 2420
anod Iihdune - - ) 240 - - i 240
K40 - | vl 1000 - - 1l 1000
Acid mist - i 1 300 - . } 80.0
Pb in water - - 9| 11844 2| 14500 | 12328
Fecal Coliforr Bacteria - - 315337 3| 13000 6| 14170
Mandelic 6 149.5 o 2 200 8| 1174
Styrene 1 2010 - . - - 1 201.0
Heavy Metals 2| 7000 13| 1451 6| 3| 915.1
Selenium - - 2| 18005 t| 20000 3| 18673
Fixed Volatile Solids - - 1 2000 - - 1 2000
Tin (Sn) - - 1| 25000 - - 1| 25000
Alr Emission - - 1 520 - . 1 520
Sobvent b 20000 - - 4 350.0 5 680.4
Identify BTy HAZE) l 300.0 - - 3 2767 4 2830
HQ humineshen ] 100 - - bl 3000 2| 0|
ATIIUNG - - - - 3 1133 3 1133

1 ¥
91PRI39% 4.11 Wuh HeulfiiRniserFrouni nazkealfiidnisia 2 & aunsoas
msazludoaldunign $uan 23 uvs wag 15 wvsmdidy HewjiiRnmsdundon
awsoaswamnuiiunse-ae Tafige $ium 51 uve wezAuafsvesiauidnsome

woal§iiams Tu 13 qafiqe fe 20,000 #0019 1AUA Formaldehyde, Cyanide 1A% Phenol
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A19147 4.12 §1u2u Tounz (column %) YD awiia Test Mudnunizvastaifian1slunisnsae

oy a8
UATFITH
P — e ——— e e e e e —————————————————— e
. . E y 1% 09U &
) R LR CATAL Fandon - 393
FIHINUDIVIUR Test Funndon
S Jevar  dwou fevar dww Sewar  dwau $ouar

1-10 30 100 39 79.7 23 885 112 86.2
t1-20 0 0 & 8.1 0 0 6 4.6
21-30 G 0 2 2.7 2 2.7 4 7.7
> 30 0 0 7 9.5 1 3.8 8 6.2
) 30 _ 100 74 100.0 26 190.0 130 190.0

winumg : s fiansi lumeudoyanisamednsizy 48 uvs 1 178 1049

210915199 4.12 WU 3iRUea Test fins29luierdjudms daulnginmsasaeiinsed
4T 1-10 Test I mau 112 uve Jovar 86.1 Difisetsalfiianms 8 uvanivnisasae

=1 o '
AUATIEY WINHN 30 Test

[»]

L3

t:i A 3 oars Aw ow ] a o W = are - &
A1914N 4.13 lLﬁ'ﬂQ‘i'IU‘H'(’J'HEN‘IJQ‘LlﬂfT}'J"Y!SUWJQU'N'Jlﬂﬁ'lxﬁi}'lﬂﬂﬂéﬂi‘]‘llﬂﬂ'l?ﬂu UIATW 11 9HAL

b .. _______

ﬂﬂ%ﬂﬁmﬂ.ﬁlﬁﬂh ﬁ“mmﬁaaﬂﬁﬁﬁmsﬁﬁﬂﬁmm (UHa)
Tsaweuas wtud 18
aouieinnmaniassagy 18
BRIA CO.LTD 15
asnnermiuTng 12
United Analyst Engineering CO. ' 190
Anineuniiunadou nsueuils 10
Tsansurafs s 7
IQA Norwest Lab Co., LId. ) 4
UM uzud 68 uav $inA 4
SGS Thailand 4

Analyiical Laboratory Service Co., Lid. 4
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= of \ S g :: o =5 ar & 1 £ ey
210590 4.13 ssmuhiudenlfidns 11wl InsSudieienndelfidms
ounmsas Taufilsmewnasmniod uar aoiudilvinnmansmssagy Susmiealfiidns
- = 4 P I=] ' EY g a =g n‘: q’ s ¥ £ ey
DU ARSI AR A8 18 wre (ol fiamsdulunisituadat wnelvienlfiams
1 » ¥
AusiFreutisnazanedoumiiy) uisuaastihveulfianinvai Saamumuno uay

ANUMAINMAYOINIATN IR IR Eeu e Fanadon
' a v o o [y Vv o e
g aud 4 YogaineaiumsivsennuannIadenlfinns
z a: 3 ] ar.-.;l Vo ar =5 » = oo :i o
Tunsfnundail Aeslfifnsi IdTumsivsesanumunso vuwds Aesjianahia
L 1Y g o
Ffumsivssannssininmouen Tnoldszuviseiugaunin ISOAEC Guide 25, ISO/EC 17025 1SO

9000 series, HA 1asn1s 1sunssuseanudeimun wazdeu lvwssnsydnmmaasnisunnd

A ) Lk ] A o
M 414 waae §13u Jsvaztow %) vearealfidnsluFeemsiusemnuansates

!‘ﬂ mfm -

hitdvefuseanny  eowdnddiunrs 1aTumsTusesaa T7U
Sayarialy MMI0(=105) (n=42) M0 (n=30)" (=117
fuy wr  um Souay o Soune i
1 AN UBmsATIO RS WA
D1¥DUNY 19 Q % 3L ) %7 &
Furadou B 7 % 158 7] 1t9 o
1% mviinuas Randa B 49 2 »7 6 194 3
2. hszimniuay
ERL 1iat] 4 313 %5 05 0 22 g2
@Yy 3 6l 7 179 P 211 %
3. dnuzdond fuiinyg
faaglulsamonma ] 40 6 T I 200 2
1&15548@‘1\:11@1&&1.;12\ o3 25 15.7 127
4, ﬁﬂ'luﬁéﬁ
fgHNNY 38 50.7 22 29.3 15 20.0 75
AANBI 37 68.5 T 20.4 6 Il 54
Mfiwile 10 58.8 4 23.5 3 17.6 17
mala 9 56.3 4 25 3 18.8 16

MAeL THIDNR ALY [ 73.3 ! 6.7 3 20.0 is
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A13131 4.14 (AD)

L —— I —— e ————————————————————e——e o
Nidveiusewrnn  shovhaddnns WWumiafuses anw 1
Wy aM150(n=105) (n=42) A0 (n=30) (n=177)
LY TR 7 T TR 2 'L Sy e

5. FHIaMUINY

NSENTNAIBITUTY 28 52.8 17 32.1 8 15.1 53
psznsfimnmansna tuTad« 3 75 | 25.0 0 0 4
NUMUMTINBIAL 10 71.4 3 21.4 1 7.1 14
TYRYII ) (3-8 O Y RORVTREToFy 1 100.6 0 0 0 0 ]
ATENI TUHIA MELaz A, 3 50.0 2 333 ! 16.7 6
NIENTHNAT 1Y 1 50.0 | 50.0 0 0 2
pIEMIIAYAIHAT AN i 50.0 ] 500 0 0 24
AOIUHY TR NYY 3 214 3 214 8 5711 14
Wa s fiAnmensy 55 61.9 14 17.3 12 t4.8 81

*nume : Honlfiams hiasudoyantsfusesnnuannsa t uvs

e ¥ P e P Y ar P ¥ 1w o= ensy =
913190 4.14 el fidmsn ldsumssusesmammmsoinniiga 1aun Fealfjiimserd

@ P o wa = o wa
2ountiy $suaz 26.7 waztiosniqane MesUfidamsdudaunadon Sovar 11.9 MealfiAnsly

r 2 A r d u‘: 1 ‘

wisnwenyu $evay 21,1 wnahnens deesiiumieuidegiulsmenna fevay 20
R T ¥ o g 40 o A A W
winn hildasegiulsmmeunn  Yealfidmsfideglunjunwa naznmasTusenfoauniiela
fumssuseannfiga Sovaz 20 winaNamdug IRTumsiusenisonga femanais Sevay 111

Fifpvsaanrumnurawensu WWSumsiusounniige $evay 57.1

M3 415 waeas $1u9u fovazcolumn %) ventsslfiams#i ldTumsiusesnnudnise

fumnmuszvlseiugunmiildhoniony uasaudnenemsesndmsed

sruulssfiununIv g euly Fauandon o I& Fuen 7

v

(3]

dww Feony  dwuw Tewar  dwau Jevar  dww Yewar

ISOAECH7025/ Guide 25 2 16.7 4 133 4 66.7 10 133
ISO 9000 series 0 833 6 500 2 333 18 600
Suq 6 0 2 16.7 0 0 2 6.7
P 12 100 12 100 6 160 30 100
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a7

Ing ¥ szuuidsziununin fie 1SO 9000 series Savaz 60 yosanuiiy 1SO 17025/ Guide 25 1@

woafianmsodrowiiouasfsuandoy d3ulneils 1SO 17025/ Guide 25 ouns 66.7

L A m o P 4 q oy g e - ar
davdun hildssyFoszuudseiusaunivn walidoyadildsuisiusasmmuannsona

nsENsIegREmATIN 1 ude waems ldTumsiusesnnumunselaniin PT Audninouniode

HIR-ADH NIUDUIIL NTTNTNIATBITNUYY | UH4

M0 4.16 swieReslfiansR 1A uMsSusemMuTINge $um 30 uve audhuuzmIase

o &
WATIZH

]

BTH DU (n=12)

fannden (n=12)

p1¥IBu it dunIndon (n=6)

1. #O7. Qua
2. f130. TaYAN

$H. NTEIHRT IR

LT3

sit. thgesmgs

Iy weyTIng

A

S35

7. 3W. NS WE s DR
8. . lsemsunnd

9. 31 gesingd suss

10. $Y1 WFTRUWID

1. SW. ¥MI91% URTIIT

12. BRIA Co,, Ltd.

1. YR (AR IHNIIN)

2. guipuiFuradouem 12
3.iQA Norwest Lab Ce., LId. .
4. 38 IngTndu $iia

5. SGS Thailana Co.,Ltd.

6 UTEN NI suBsduarg N Sk

715 T ey fif
gAMYL BUREYS Qmwu) S
9. uFiiv tnoTeafud $1da
10. U354 ‘I T 023 7 $1fm

1LYSEm T s Beeriasind fite

1. quiorlvfsuanfoniva |

2. AN, YOUUAU

3830, Avay 1an

4. 7N, 133

5. 3. 15w .

6. United Analyst and Engineering
Co., Ltd.

12 U uin muariennienseyimidunadey 91a

WuHA - AN, Ao guiinnmesd nrsmd
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13190 4.17 werma S fovar Mo fudn1siidlu Proficiency Testing Provider (PT provider)

e ———————————————— e — 1
e ——  ———  ———— . —— ]

. . Jwr provider Tudhe et provider
ANHUTNITATIVHATIEN - - - -
S Jbta 11U jopas

918U Y (n=45)

T1ERTY ¢ ] 0 66.7

falibal] 0 0 15 333
Fuadou (n=100)*

IFMI 2 66.7 24 247

1Bn¥y I 333 73 75.3
oA 30P

Ak 1RY] 3 100.0 21 718

(A% 0 0 6 22.2
594 {n=175) 6 100.0 169 i00.G

nuwmg : * solfians hilidoya 2 imds  ««dpadjimmshilddoya 1 uvia

i 4.17 Sfeal§iiamsidlu Proficiency Testing Provider (Minufiaiiudnda
sample 18159 PTISIUAL 6 e Sufes§idnsfunadey vemiusisms 2pm veupn

WU 1 i Llﬁmﬁﬂdﬂgﬂﬂﬂ'ﬁET%QBU'IUU!m:fNu'JﬂﬁBU 3 Ue ‘ﬂﬁﬂuﬂBQHUQUQ'm'i'I‘!fﬂ']‘iﬂdﬁllﬂ

M319% 4.18 w¥oeaUfUAnts uaz TUsunsufidiu Proficiency Testing Provider §1U74 6 (113

e S s

ﬂu#'aﬁ'aqﬂﬁﬁ?\mﬁ Folulsunsu SIMINEN ()
1. dninewiivRanedeu nsus 3 1031ﬂi1:1f@1mn1wémaﬂﬁ’au 16
2. gonfuitsinernaesansagy asfiliaden 16
3. quiinommaainisuwnd 9 a5 naraUnIIINaN luingaladn 6
4. vitm Tvoleaiud $1da Lab correlation gas - 6
Lab correlalion water 6
Lab correlation oil 6
5. NB991EIDUNTY nFHBUNTY asialuoinm 30
Organic Solven Metabolite in Urine 25

6. dninamusngpwedud (neual)  anfueimi sy 3
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M 419 uaas §wou Yesar HeulfiidnstumsitlumnIneoudouarusuig aw

AnuuzmInshasigy

L B - . s o1¥ Ul &
msduasndnrouiou AR fFunedew s 394
] Funadou
AT — - - -

$tuw fevar  dwou fevar  dwu fewar dmau . Seene
Tudszne 4 919 i5 @s 19 % & Bl
masome 1 27 5 08 1 4 7 &1
Tudszmenazaradszing 2 54 4 167 5 1) il 128
T 3 10 X 100 s} 100 & 100

ninumg - el fiiRcsihireudeyandivaunSnaeudounsnng 92 vy 918 178 ue

= b3 o geen 1 [l = o &
s 419  dealfiRmsdminglunndszonvsinisarediased  flumndn

! o - ¥ o~ = u': 1
asuifsuaMuInagiuiulseme fovag 790 sewmaunde  Wumndansludszmauagzeng

Uszne Sovay 128

X7 ©y
2. MIvedanann
& L7 &
2.1 Msitionyuvioal fURms
i £ r e oy ey 4 t [ ‘ A
A3t RndedsrauanFsfeslfiRnsineineifnun iy reference lab Lz
Bud Ida s uldeduvenInfiudise llbsursnugunimassiosfifdns - Wesd§iidnisily
= P oA
DuuFA) 15 0¥a Ao
1. e unn Tulao (Ino-@w)
o ms S o = a
2. aoituInmenaainsunng gnasnssisminedu
3. UTE Titne $18n (sund)
4. U5tw oz Iswandyszmea lne) $1da
5. guiprlofauiadoun 1
oo s
6. USHN NTUNH 015 10 1D
7. U3y uoagva
8. NDATRGTIHEMSINEAT NSNINMTNUAT

Caotuanudasansiunianiiauy

O

- of = o dfd am s oa
10. 835 g huRauounaas woud wudiivs s
11, uSuw uour ladinen atuesmesd 1¥es i

12, u39% 1o A1 0 wesoa iy $150 .-
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13. UM toa $ 10a Thuuand
14. ¥3Y% Inssussaluargusn $10R
= + < =y
15. gudinerranimsuwnd wa 9 Wy lan
Tagldsmmniuiinms@osriosdfiamasaid B lunesuin  uazldagluams
Fruyuiluiateas dadsinglumnafi 4.21
1 Yo ar o o ] ¥ = lars 1 1 = iy s
asufIt lannsuudy  HealfUAmsuiedaureaniious smsenaiugidoes
pazveaniwrubuq i hildasuuyuasuniw Q1 uaz luldusnnlszquszanause M1 uders
fifnsn sz ¥26T1aIu Laboratory Accreditation 14 3eldseenuve ludovesuaugaummyea
| ]
vonlfuanmsimariuimAn 5o 9 urs 1dun
=y I's [4 ar -3 w o
L DSUANMAIERINITINNG lab iRy suazodn Iandia
2. AsUANMINEATNITUNNE lab 8IS
3. nTUIMEITRTATSURNRG lab RyInn
4. NBIBIFIDVUNIY
»
5. NTUATURUUANY lab 11
6. NTUAIUAVNAWY lab 8IS
E=3 o L3 £y LS = ol
7. MAIFIMANYINGT ANZUWREAART POAINTANIINNAY
8. AULMALAMSLANG WM Ingduuiag
Aoy o = el 1Y
9. AMERYINYY TS MUNNIaIWITUR
Tnv185us niiuinns@ouraiesdfians Blumamuinsu@oidu wozldesdms
Weuantontfiians Pithuiadenien densiai 4.22
;yaw Y Y =S Lar W o o = ar oy f Vo
wonnnifite laviambifiniods lddunmaiaudim vinsdilsot ddmunis

NAC Office 10aud8aY 1 ngog luninsumsafs iy

2.2 wamsImnzHYBYauUY Q2

a L

Wisanindnouiieiuivies  Ffsininauoihdusunelse i dRedhdooas 4
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¥ ¥
oo 1

Wolddawy Q2 Wivfosdfiamsduauisfiu 15 uvs 1RTvrounduin 14 uva eal{jiid
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A151AN 4.20 HAAIHANITAATITHAOYAULY Q 2

foyadunismisunsiusesnameninioteal fin1s (Laboratory Accreditation)

1. MITABIANSHALAITUIYS it Bl | luneu

L1Ruivs iy lonsmlumguninensifiumessnsquainyuasianssuy | 13 1 -

AN

1 28iuonas fuamihiinrusuiayeuvesyaains tusasng 12 2 -
13 Wsaszund i lunsu§ianmasimseinunas gy 14 - -
tadadnveadquanmed it (Isaszydaay %) (wau 28%
1.5H4TAMIAIURMA (Quality manager) t2 1 1
LU iR umaiiedSamsuguamiteg 12 2 -
I.Tﬁgﬁlﬂmiﬁ‘maﬂmi {Technical manager) 10 3 i
1sifUTRmanudiedSanisdudnms liog _ 10 3 1
1 9finsfosfumsizinavesdoyaiiiudenndanTedunssudniveadld | 12 2 -
3N

2, STUURMUNIN MINITORAAMIN LASNIINUNIN

2. 1 imsdariigiienniniv (Quality manual) 11 3 -
2.2qiloRuMmw LazionMIsAuREn ™ ATBURRUAITDR A 10 4 -
23finfmusmsnsisdanugun s iidns 6 3 5
22 15z0E0m lunsdeay 8 ot 2
2.3.20ufinnisassieay 9 4 1
2.4ﬁmsﬁwuﬂmmﬁmswmu(Review)izuuqmmw-?i"tﬁuﬁaaﬂﬁﬁ’ﬁms 10 3 1
2. sinwrunugumw iutesd§iians vameluazmousn Tagansua 4 1 9
téun
- ms HFemnada : 9 3 2
-ms1¢5agdeda 1 2 1
- MINATBUMIAIMTLA (Accuracy) 9 2 3
- éuq =4 | TR S 5 - 9
3. yAaIns
3.1 iinmatan iU IR nurasanamiims 5 6 3
3 28w ludenlfiRns Saaafimngauiunu 4 [ - -
33w tufensfudns 18sunsfnevsy finawd arwmmse uag t4 - -

dszaunisel lumisviien

34infsyiAveadminfivenstuGssvasgupd msdnousunasdszaumsnt | 14 - -
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6. mammoundulfvesns Tauarwouiioy
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msa@amsUTaumeu 1SO 9001, ISO 9002, uaz ISO/MAEC 17025

Noaminal cross-references to ISQ 9001, I1SO 9002, and ISO/IEC 17025

150 9001 150 90602 ISOAEC 17025
Clause | Clause | Clause 1
Clause 2 Clause 2 Clause 2
Clause 3 Clause 3 Clause 3
RN 4.4 413,422
4.0.2.10 4.1.2.0 4.1.52a), ). h); 4. 2.4;4.9 2); 4.10.1 and 52.5
4.1.2.2 4122 4.t5a),g) h) and 5.5.1
4.1.2.3 4.1.2.3 4.4.51)
4.1.3 413 414
4.2} and 4.2.2 42.) and 4.2.2 421,422,423 |
423 423 421,422 and 4.14 \I
4.3 4.3 4.4
4.4 4.4ina} 15,542, 543, 544,545
4.5 4.5 4.3, 547 5511
L4.6.'i 4.6.1 46,55 56.1,5.62.1,5622
4.6.2 46.2 45, 456
463 4,673 4.6
4.6.4 4.6.4 45,46,47 552
4.7 4.7 58,5106
48 4.8 5.54,58 L : ]
49 4.9 412,53,54,5.5.5.8,59 o o
%4,10,1 4.10.1 5.4
4.10.2 4.10.2 45,4.6,552,58
4.10.3 4.10.3 49,559,583, 584,59 *)
4.10.4 4.10.4 5.4.7,5.9 5100 \,
4.10.5 4.10.F 4.12.2
4.11.1 4.11.1 54,55 546
4.11.2 4412 53,54.1,545,55,5.6
4.12 4.12 5512,58.592
4.13 4.3 4.9
434 4114 4.10, and 4.11
4.15 EN 39
4.16 4.16 4,12
447 447 4.10.5,4.13{4.12) ]
4.18 418 52,553 |
4,19 4.19 47,.5.2.1,5.105
4.20 420 5.9
n.a. = nol applicable

ISOALC 17025 covers several wehnical competence sequirements (hat are nol covered by 15O 9001 2ad 15O 9002
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