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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

> In._'yes;tigators :

P@rnchai Sithisarankul Chulalongkorn University

- Rachana Santiyanont Chulalongkorn University

. Chongdee Wongpinairat Department of Medical Sciences

. Panadda Silva Department of Medical Sciences

' Pinnapa Rojanajirapa | Department of Health
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: Vit.het Srinetr Department of Pollution Control
Jiruth Sriratanaban Chulalongkorn University

_Email address : fmedpss@md?2.md.chula.ac.th

‘Project Duration : 1 June 2000 to 1 June 2001

This study could be classified as research and development (R&D), integrating
both - qualitative and quantitative approach. In the quantitative component,

questionnaires were mailed to relevant occupational and environmental laboratories,

asking about data on services, quality and accreditation system.  Quantitative

‘component was done by document review on international laboratory accreditation (LA)

system, Thailand's authorized bodies for LA, LA in hospital accreditation (HA), and

wisiting laboratories with potentials to be reference laboratories and willingness to

contribute.

The response rate of the quantitative questionnaires was 54.5% (226 out of
415). The majority of the responders was environmental |aboratories, located outside
hospital, and did not have proficiency testing. The majority used 1SO 9000, ISO/IEC
17025 or ISO/IEC Guide 25, and HA as their quality system. Only 38 laboratories were

currently accredited by one of these systems.

Qualitative research revealed that international standard for [aboratory
accreditation for both testing laboratory and calibration laboratory was ISO/IEC Guide
25, which currently was revised to be ISO/IEC 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,
; I-_iA 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

ir-ﬁprove 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

hospitals to further improve their quality towards ISO/IEC 17025.

The author also visited 24 Ilaboratories with potentials 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 Industrial 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
. sfil! 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 calibration required for the equipment in festing laboratories' LA. Purchasing

' proficiency testing specimens. from abroad was very expensive, and often got into

troubles with the customs duty procedures.

The author recommended that NAC accelerate their ABs to make MRA with

. other international ABs through International Laboratory Accreditation Cooperation

' (ILAC) and Asia Pacific Laboratory Accreditation Cooperation (APLAC). Both Thai ABs

should share their responsibilities over the LA activites and make this clear to

concerned bodies.

A system to cope with lack of calibration laboratories should be established

lthrough co-operation among National Metrology Institute, Thailand's Metrology

Association, Thai [ndustrial Standards Institute and Bureau of Laboratory Quality
Standards. Having enough number of calibration laboratories would ultimately help to
improve the LA for testing laboratories. Proficiency testing providers should also be
supported to be able to produce quality PT specimen in the country 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, environmental, ISO/IEC 17025
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(CAR) Fauuzii1lay Steering Committee céﬁqﬁgmmﬂu Sub-committee U84 CAR 135251V
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- British Occupational Hygiene Society

- Chemical Industrial Association
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- Institute of Occupational Hygiene
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- Laboratory of the Government Chemist

- Royal Society of Chemistry

- National Measurement and Accreditation Service

- European Measurement and Testing Program
.ﬂTﬂﬁ 2.1

Analytical Quality in Workplace Air Monitoring

Sampling Anmnalysis
Strategy Methodelogy
Methodology Internal Quality Control

l

External Quality Assessment

faia

Measured Concentration in Air

l

Interpretation / decision making
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N15AULUIIUUDS WASP

Health and Safety Laboratory (HSL), Health and Safety Executive 'J"]%‘l»‘!lﬁ’il&ﬂﬁﬁ'ﬁﬂ’l‘ig'l&gd
ﬁﬁﬁ'figim (Contraction) i1 HSL 1o I¥waadedeaeuiion (Quality Control Sample, QC) #4¥pa
* UfiRnasM Contract AniTuatusmusiugihues Steering Committee Contract laboratory
ufds QC sample lfaasufiRmsidluaundn Tau Contract laboratory 92 liifimsuenwa
194 QC sample iﬁjﬂ’m‘?ﬂ%\‘mmﬂ‘ﬂﬂ‘u ﬁ'mfumsﬁw Contract 484 HSL 111} Contract laboratory ‘ﬁ"\i
-_'11ﬁwna:ﬁmsﬁmm‘;ﬁuﬂwﬁaeq UAIAMBIIUUDY Contract laboratory Euq

'F]Euﬂ'lW’UfNTﬂiﬂﬂ'li WASP

s

aunmueslassms wasp iudeidfaidosiiilduduetionn  Swaugaues Qc
sample QRIR3UNBt9gnAonziFode’ld Tns Contract laboratory %4 Contract laboratory 409’1451
ﬂWEﬂﬁzﬁuﬂmﬂTWQ'IH‘F{J';TSUUIQU NAMAS ¥398uq  HSL #ufiuam Tnssns aoldinaamnas
911 ISO 9000

AU1BNYDL 1ATINIT WASP

Tnsans WASP vaiziimndnanua 207 Heulfifdnn  iumndniieguenyszme
$anqu 66 Hoe§iAms G2%) ludawdineserirewie i miimndnded a0 1005 (e
2538) ausufy mndn 207 Hewfidns dudenlfiansfieglungueaamnssy 98 Heq
AfIAms @7%) Rewfiamsnnssmadiunais 48 Hesfidnis (23%) Wewlfidmsen
daufesiin 22 foafians (11%) viEmiTnuine 23 Heafilims (13%) uazeaufid

MINANMIINIAA1 12 HoUlFiTAms (6%)

s ANIUANNUNHAITASINIATIZHAIY WASP

e | 1 a0, AiSundn
1. Metal on membrane filters 1998
2. Metal on glass fiber filters 1998
3. Hydrocarbon on charcoal 1998
4, Hydrocarbon on tenax ; 1998
5. Chlorinated hydrocarbon on charcoal 1990
© 6. o - Quartz on filters - 1993
7. Cyclohexane soluble material on glass filters/ fiber filters 1994
8. Isocyanate 1994

9. Formaldehyde 1995
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M 2.2 M39a31esnnsues WASP (WASP Organization)

HSE Management and Organization Scheme

Committee of Analytical Requirement (CAR)

+

WASP Steering Committee

—

L6y

RLSD (HSE) Laboratory | —» Compute and dispatches result every 3 months

1

Participant laboratories

!

Contract Laboratories — Prepare and dispatches QC Sample every 3 months

MIAUHTUNY

Contract laboratory vziiufideiaetietlaz 4 ads Fofealframsiaianiiumniady
‘WASP  mn@nvzidenvilavesiiedield #1 QC sample srdeduAd RNy o
asngIAY tazAaIAY ¥oudazll 1NN sample iM Quartz vxdadindt 1 ou luudazsou
 andnezld Qc sample 4 #2009 AAYTAvEITIOOTIgNYET Az sample blank 39
ovwazily fillers w30 whe udalimnndinney nazdwaudazsoud idduiumeniely 4
. 1iAd 7 Health and Safety Laboratory #1199101/523194 115 Yau# 0 test

2. mnANgUNERsgRaIMAITUsymAEnTomin (American Industrial Hygiene
Association: ATHA) @HUAT 159015 Proficiency Analytical Testing (PAT) Program Tasemsiis
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: A3 ATIENFID619M19013701 T8 MiI69 Standard Reference Material (SRM) #aiilumiiau
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;Imwar-mmsﬂmﬁuirzm,jmu"iﬁﬂ'nmnmffmﬁu5:14'51\1 Cooperative Research and Development

+ Agreement (CRADA) i1ay ATHA
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| Analyses Parameters in Control Blood

Occupational medical field

(control material 1A/B)
1 [ Lead

2 [ Cadmium

3 [ Chromium

4 [J Cobalt

2% s [ Manganese

' 6 [J Nickel

7 1 Mercury

Environmental medical field
(control material 7 A/B)

70 __ Lead

i

71 Cadmivm

=1

72 Mercury

Analyses Parameters in Control Plasma

(control material 11 A/B)

101 [J Aluminum
102 U Chromium
103 [J Cobalt
104 U Copper
105 [J Iron

106 [] Manganese

107 | Nickel
108 [ Platinum
109 _ Selenium

110 _] Zinc

INORGANIC COMPONENTS

Analyses Parameters in Control Urine

Occupational medical field

(control material 2 A/B)

8 [ Aluminum

9 Antimony

10 [ Arsenic

11 [] Arsenic speciation (As'i, As-s. MMA, DMA)
15 O Beryllium

16 [J Lead

17 [ Cadmium

Environmental medical field
(control material 8 A/B)
73 [ Arsenic

74 [ Cadmium

75 [ Chromium

76 [_ Nickel

77C Mercury

78 [ Platinum
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18 LJ Chromium
19 [J Cobalt

20 [ Fluoride
21 [ Copper
22 0 Manganese
23 [J Nickel

24 [] Mercury -
25 [J Thallium
26 D Vanadium

27 (0 Zinc

28 [ 8-Aminolaevulinic acid (ALA)
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ORGANIC COMPONENTS

Analyses Parameters in Control Urine

Occupational medical field

. (control material 3 A/B)

30 L] Hippuric acid (HA)

311 ] 1-Hydroxypyrene (1-HP)

35 [1 Mandelic acid(MA)

33 1] Methylhippuric acids (MHA)
34 ] t, t-Muconic acid (t, -MCA)
35 ] Pentachlorophenol (PCP)

36 _l Phenol

T

' 37 _i Phenyl glyoxylic acid (PGA)

38 J S-Phenylmercapturic acid (S-PMA)

| 39 1] Trichloroacetic acid (TCA)

40 L] o-Cresol

41 1] '2~Thio-thiazoiidine-4-carboxylic acid (TTCA)
42 _] Ethoxyacetic acid

40 Butoxyacetic acid

TR N-Methylformamide (NMF)

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

Environmental medical field
(control material 9 A/B)
79 [] Pentachlorophenol (PCP)
80 1-Hydroxypyrene (1-HP)
81 [] Pyrethroid metabolites
(Br,-CA, cis-CL-CA,
trans-CL,-CA, 3-PBA)
85 [ 2, 5-Dichlorophenol
(2,5-DCP)
2,4,6-Trichlorophenol (2,4,6-TCP)

87 [] Cotinine, Nicotine
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HEADSPACE ANALYSES

 Control blood

i AI:ROMATIC AND HALOGENATED HYDROCARBONS

47 [| Benzene, Toluene, Xylenes, Ethylbenzene (control material 4 A/B)

51 L] Dichloromethane, Trichloroethane, Tetrachlorethane (control material 5 A/B)
dbntrol urine

- ALCOHOLS / KETONES

54 ] Methanol, Acetone, Methylethylketone (control material 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 L] DDT, p,p-DDE 89 [ p,p-DDE:1,1 ~Dichloro-2,2-bis
B (4-chlorphenyl) —ethylene)
59 1 HCB: Hexachlorobenzene 90 [1 HCB : Hexachlorobenzene
600 &-,B-,y-HCH: 91 0 -, B-y-HCH:

: . Hexachlorocyclohexane Hexachlorocyclohexane

:63 U] PCB : Polychlorinated biphenyls 94 [] PCB : Polychlorinated biphenyls

(Ballschmiter numbers: (Ballschmiter numbers:
; 28,52,101,138,153,180) 28,52,101,138,153,180)
:,:69' L] pCP: Pentachlorophenol 100 [J PCP: Pentachlorophenol

MydaRane 2 Adadetl 31971 test Ao 45 DM wazAudisanlasems oz sy
200 DM
9. mulaeastludenlfiiams
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Morphine %) 73.3 - = = - 3 733
Nickel (N)) - E 7 1332.9 2| 33000 9| 17701
Nitrogen Nitrate - . 5 1096.8 - - 5 1096.8
Nitrogen Nitrite o - 3 4713 - - 3 473
Nitrogen Oxide . . 8 1433 - - 8 1433
Nitrate - - 5 6402 2 1400.0 7 857.4
Oxygen/ Carbondioxide i - 1 270 - - 1 270
Oil and Grease - - - - 2 61.0 2 61.0
Opiate 2 1100 - - - - 2 1100
Organochlorinie Pesticides 2 15.0 3 1083.7 6 2307.7 1 1557.1
Particulate Matter - - 1 502.0 1 100.0 2 3015
pH ofwater - . 51 13980 3 1340.0 54 13948
Phenol - - 3 3363 1 20000 4| 52525
Phosphate - - - 7 458.7 . - 7 458.7
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b R s ST L e nr i) wil P ] ot it ot (i Ll =il o - e i)
IR Funadon m:nam:m & PR
IR
Uszmmansadnse fun| | o] duau | swou| sneaw | dnou | dniw
(M) | (tesy | M) | (tesy | (M) | (test | @HQ) | (test

uraal) naAl) uvsih TER))
Phosphorus - - 3 473.7 . - 3 473.7
PM10 . - 5 136.8 2 150.0 7 140.7
Phosphate jon = 2 1 501.0 > - 1 501.0
Potassium of water sample - = 7 534.0 = - 2 5340
Relative Humidity - = 1 70.0 = : 1 70.0
Settleable solids = = 3 953.0 2 15025.0 7 49737
Silica Low range = 7 o 843.8 - = 4 8438
Sulfurdioxide (SO,) - 3 7 146.1 - - 7 146.1
Sodium (Na) < - 3 4837 - - 3 4837
_SLJ]Fatc{SO ) - = 13 6822 2 1400.0 15 7780
Sulfide (S) = = 5 7746 1 50.0 6 654.0
SV30 - - 2 2185 = - 7 2185
Temperature - - 7 138.7 - - 7 1387
TKN - - 2 398.7 1 500 13 3719
TOC = = 5 175.8 £ - 5 175.8
Toluene 1 2150 = = 1 200 2 1185
TDS (Total Dissolved Solids) b - 19 174.1 3 109333 2 2073.1
‘| Total Hardness - - e 21 10159 2 1400.0 23 10493
Total Solids - - 10 2433 31 10540 3] 26195
Total Suspended Solid - & 51 465.6 4 83050 55 1035.7
TPC - “ 1 609.0 % - I 609.0
| Trichloroacetic acid 1] 2000 - : S ] 1| 2000
| Trihalomethane - - - - 1 200 1 200
Turbidity - - 16 701.9 2| 14000 18 7795
Urine Methamphetamine screen 6| 2811 . . 3| 45000 9| 16877
Urine Paraquat screen I 40 S - 1 300 2 170
Vapour - - 2 © 2605 - - 2 260.5
VFA - - 2 7575 - - 2 7575




Lab Accredit/ Chap4 97

- M3 4.11 (A0)

Pk e 21Nl & '
: 1 IBLNIEY fanane iy 3
Funaaoy
Ussammsnsodnsed [dnow | Sou | Swon) $waw | $wou | $wou | fwou | dwu
; (1119) (test/ | (M) | (test/ (M) ( test/ (1¥i9) (test/
M) unsil wvaAl) )]
| Vinyl Chloride - : I 440 - - i 440
| Winddirection ] - - 2 4.0 1 700.0 3 2630
Wind speed . - 2 440 I 700.0 3 2630
| Xylene 1 3050 - - 1 200 2 163.5
| Zinc(zn) : 3 693 12 7560 6 14703 2 8620
Heat - - 2 75 - | 2 715
Cesium - £ 1 101.0 . . ! 1010
Pb210 il = - I 2010 2 2 1 201.0
mRiiuaiad . : : 1| 39510 - - 1| 39510
Phtonum-239240 = - . ! 2010 2 Co- 1 2010
a1in 3 3100.0 . - 1 6000 4 24750
stiion az ooy - - ! 2000 - - i 2000
| faitmS oy g - i 4000 - - 1 4000
| Sediwin - - 1 5000 - Y 1 500.0
Radium-226 - - I 1500 . . 1 1500
| ansowAng-00 - - | 1000 - - 1 1000
Noise . - 3 262.7 e 1] 15000 4 5723
1o - - i 19700 1 4000 2 11860
o luonw - - 1 800 5 1520 6 1400
Magnesium (Mg) = . 2 109.5 s . 2 1095
Salinity - - 1 2.0 - - 1 20
TSP (Particulate) - - 5 1634 1 2000 6 169.5
Silver (Ag) - . 1 2000 - - 1 2000
Chlorine - . 5 08 t 50.0 6 275
Mg - - 1 3000 . - 1 3000
Na' - - 2 1650.5 - - 2 1650.5
K 2 . 2 1650.5 - : 2 1650.5
a 5 - 1 3000 - = | 3000
so. - - | 3000 - - 1 3000
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‘M5197 4.11 (Av)

4 ofeuNE | fFunadou N
inatou
Ussamnansaodmaed | fou | dow | dwou | dwow | Swou | S [$wou | s
(113) (test/ (LH9) (test/ (0] (test/ | (M9 | (tesy

uraAl) il ITEE1)) uriadlh
| Asinurine 1l 1500 : : 1] 6000 2| 3750
Asinair | s, 1 80.0 - : 1 80.0
| pustufivhan - . 2 785 - - 2 785
| MLvss - - 3| 17550 - - 3| 17550
Dust luvssenms s - 1 2420 - - 1| 2420
anwah lvifhd e - 2 1 240 » - 1 240
| K40 - - | 1 100.0 - - 1 100.0
| Acidmist - : A £ =" aon - - 1| 800
| | binwater _ . - 9| 11844 2| 14500 1| 12328
¥ Fecal Coliforn: Bactetia - - | 3L 15337 3| 13000 6| 14170
Mandelic 6 1495 | - - 2 200 8 1174
Styrene : 1 201.0 - = - - 1 201.0
Heavy Metals 2 700.0 13 1145.1 6 488.3 21 915.1
Selenium ! - - 2| 18005 1| 20000 3| 18673
Fixed Volatile Solids ; - - 1 200.0 - - 1 200.0
Tin(Sn) - - 1| 25000 - - 1| 25000
Air Emission - - 1 520 - - 1 520
Solvent 1| 20000 - - 4| 3500 5 6804
dentify ?IWY LAZH 1 300.0 - . 3 276.7 4 2830
HQ hundesdion 1 100 : . 1| 3000 2| 1560
: AFRT ] ) = L s 3 1133 3 113.3

o ' o .n e =4 o 9 o oae n’.: o
INAITNHNN 4.11 WUN HBQﬂﬂUﬂﬂ"ﬁﬂ'ﬁmﬂu’inU ElﬁgﬂBQﬂﬂUﬁﬂT}-ﬂﬁ 2 AU 7IUITNATAD
msazmludealduinfiqa Swau 23w wag 15w didy vealfiamsdunadey
munsaamnnudunsa-ae ldnafiga S 51 uvs tagAuRfvesIuTIdInT A0

woulfians Tu 17 qaga Ao 20,000 A28d19 1AL Formaldehyde, Cyanide 140 Phenol
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A1319N 4.12 $11u F80ag (column %) YDIFTA Test MUANUAUZYDINDANHTAMST IUMTATI

i ST eIy &
: % AR RLATRE ! fanadon e 3
I UBIYTIA Test Fanadou
fwou  fewar  $wou Fewar  dwau Jesar  dwu deuas
1-10 30 100 59 23 88.5 112 86.2
11-20 0 0 6 0 0 5 4.6
21-30 0 0 2 2 57 4 7.7
>3 0 0 7 1 3.8 g 6.2
T 30 100 74 100.0 26 100.0 130 100.0

3 -t = wa Ay o a 3 '
RUUINE : ”ﬁENﬂ;]Uﬁﬂ'ﬁﬂ1”ﬁauiﬂ¥ﬂﬂ15ﬂi1ﬂﬁlﬂf1ﬂﬂi A8 LIHL 9710 178 UMe

o 1 = é - arey 1 I o d
9INM15199 4,12 WU AN Test Angav Tudesfuams daulvagimsesioiins e

ogluaa3 1-10 Test Tumiaw 112 ua Fouvoz g6.1 Hifivartoal fiiams 8 uraivhinisniae

' 31A312H 11NN 30 Test

I. : c'i r 5/ o sl -
N131491 4.13 Hﬂ'ﬂﬁ‘i']ﬂ"]iﬂ"r‘mﬂﬂg]ﬁﬂﬂ'lﬂ'l

o 1

=1 -oarsy A or o
Sufetheiinneinnies fiiRmedu winsa 11 Sudy

ﬂﬁaﬁmﬂﬁlﬁmx 61muﬁ'qﬂﬁﬁm‘aﬁfmﬁmn (Uvi9)

Tsawsuiasunsua 18
AT InmmansasIs gy 8

~ BRIA CO.LTD 15
AsyInenaasuing 12
United Analyst Engineering CO. 10
dnineunfofwandeu nsueuiiy 10
Tsane1uafs sy 7
1QA Norwest Lab Co., Ltd. 4
UTEM uwud 68 wau $1fia 4
SGS Thailand 4
1 Analytical Laboratory Service Co., Ltd. 4
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ey o v a = geen a’: 1 -:.I'i = W T 9 )
NNAMINN 413 wwmuhlureslfidnsie 11 uvadl Imsiudtednniel§iams

| a . = o S e & s as o aa
oua319 Taofi Tsanennasniud uas andulteInermndasaisisugy Suniniesl§iams

ci = s - a 1 ) ooy .e's =17 ayz cf s 9 -oare
BUVININIAATIEH NATA A 18 une (MevlguiamsdulumsItuniell nnodanealiiams

] ¥ Ed
fueFrouisuazdunadouminiu) ivzuaasieintenlfiamsinaril deaanuminse uag

= a =t ar ,:L
ANUHANHYVBINITAT '}i}']lﬂ‘i']gﬂﬁ"lu D1FIDUINUURL TILIRA 'g'i"ﬂﬂ

L] l;l v tll s s o naesy
aaud 4 Jeyanuriumsiusesnnuanates fiAms

n’.: J a o o =4 Yo o =] 3 awa 0 Y
Tumsftnengsd Hesufuiamsn ldsumsivsesnnummnse vneds Aeslfidnisila

fumissusesnnesnnsaouen laoldszuualseiugainiv ISONEC Guide 25, ISO/IEC 17025 1SO

9000 series, HA a3 185 UMIsusesmudeimun taz@eu lvveansidnnmans msuwnd

Mse 4.14 uaas $wau Fevaziow %) vewpslfinmsluGeimsiusesnnuausatios

nnazdussniivaniie

Ufinms
L E—
Tldveiusesnnu  egmwhesidiums  WSumisYuseannu U
W0 gm‘i‘a‘lﬂ MM150(n=105) (n=42) T30 (n=30) (=177
i Souaz fniu Sovaz i Souay e
1. ANUMLYDINITATIAUATIEN
21F 20Uy 9 2 311 %7 &
Haunadon 73 158 ) 119 101+
sieudioiarAunaden B 419 7) R7 6 194 3l
2. dszinnmideau
31N 4 513 305 10 122 g2*
BN 8 611 17 179 211 %
3. dnunizvins faidms
ﬂ:q'a;j’iu'[smmmn % 40 16 20 0 200 D
TilgdaegluTsamenna 8 @8 205 2 157 127
4, fm'mﬁﬁrq
NFANNA g 38 50.7 2 293 15 200 75
nanan 37 68.5 1 20.4 6 1.1 54
mamiie 10 58.8 4 235 3 17.6 17
mala 9 56.3 4 25 3 18.8 16
11 73.3 I 6.7 3 20.0 15
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M990 4.14 (71)

Talldwefusesnny  eguwnedmihis  TdFumisivsesanu 33
Foyaitaly AUNID(n=105) (n=42) mansa (n=30) (m=177)

o Sovaz TR T ouaz i Sooay Fum

5. FafaveaTuy
NTENTNATITRIY 28 52.8 17 32.1 8 15.1 53
nsznTIvImEIManima TuTagu 3 75 1 250 - .0 0 4
NUUMTINEHY 10 714 30" 914 1 7.1 14
NTTT RS 8 T am 1 100.0 0 0 0 0 !
nsENINNNIA Inauaz anw. 3 50.0 2 333 1 16.7 6
nsznsana vy 1 50.0 1 50.0 0 0 2
NTENIINNUATHASANATY 1 50.0 1 50.0 0 0 2+
FOIUNGTLIAEABY 3 214 3 214 8 57.1 14
Welfuanisenau 55 67.9 14 173 e 12 14.8 81

suuema : oulfuans uasudeyamssusewnnuaiuiin 1 i

1MINN 4.14 Honlfiamsh Idsunsfusesmamasounniige 18ud Aealfiiimsed
ouie Sevay 267 uasveshigaie Wowlfiimsdmdwnaden fevaz 119 Heulfidmslu
1 v ¥

mitsanuenyy Fevay 211 manhsms Feziumiauideglulsamemna fevaz 20

| y I ] va’: " £ o o 4:;«’: ¥ @ ‘ = 4 g

wnnd 1 ddseglulsmenna  sealfiansideglungunwa uazninaz fusenifvaniio1d
at o 1 ] 4 o o A )

fumssuseanniiga Sevaz 20 nnimavug lasumsiusenieshga Aivnianais evas 11.1

@ o

savosEIIUNIILIMENYY 19T UMITUToIniiga Jevaz 57.1

- mneh 415 uges i Jevaz(column %) YeaieIlfiAnITN 1S uMmsTuseInNEINIn

o @ = ] [ -y 'd
SmunmuszundszduguamlFluniisn tazawanyaugmsasniinnsy

e T e S e T e e )
sevpdsziugaun endewnle GAITER T AHIBHBH& AN U

v

3]

$au Sewar  dwu Fewaz  dwau fevar  dwou.  feouaz

ISOTEC17025/ Guide 25 2 16.7 4 333 4 66.7 10 333
ISO 9000 series 10 83.3 6 50.0 2 333 18 60.0
$uq 0 0 2 - 167 0 0 2 6.7

T 12 100 12 100 6 100 30 100
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21nA15140 4.15 wuhiealfiAnish Idsumssusesnnuasaduo 30 uds g

 Inglefszuudsziugunin fe 15O 9000 series Youas 60 583a3uUTU ISO 17025/ Guide 25 L

Wesfiianserdeuniviazdaunaden dlngly 1SO 17025/ Guide 25 ovas 66.7

[ e [ A %) Y ] at y ar :
douduq lldssydeseunlszaugunm ualddeya i 1dsumsiuseennuaunsonn

ATTNINQAINATIN 1 UM Lazm1s Iasumssusesnnuammsalandiy PT fudnineuiods

A-201 ATUBUNTY NTENTNANTITUGY 1 UK

. d’ 4'[ at = ek .ﬂl Glas s o L] ar
MT19N 4.16 'i1H‘ﬁﬂﬂﬂ\‘lﬂ§]ﬂﬁﬂ1‘iﬂ1ﬂiﬂﬂ1ﬁ‘]Ji‘E]~1ﬂ'ﬂll'ﬁ'llﬂ‘iﬂ NUIU 30 UKW MUANBUSNTANTID

a o
- ANTIEH

215301138 (n=12) Sanaden (n=12) aheuEaRunaden (n=6)

1. #IN. gua : 1. QW14 (ANSIAINTTN) 1. quﬁamﬂ'uéamﬂﬁauwﬂl

2. FIN. A3 2.ﬂu6@mﬁur‘?amﬂ§auwﬁ 12 2. f3N. VOULAY

3. 3%, NGUNKATTHALY 3.1QA Norwest Lab Co., Lid. . 3. 73n. Wugylan

4. 5w thyasmgd 4, u3¥m Tngladu 1nn 4. #0. A5

5. 3w in 5. SGS Thailand Co.,Ltd. 5. 30, e v

6. M. Y 6. UTEN IeINTINEIMALAYIIUIIN 10 6. United Analystand Engincering
Co., Ltd.

o as - v - o = o ' o
7. 90 NBNTHRTTATIUAT  ZUSEMuBRnAUInNeY) TINA

8. 5¥. d1lsan1suwnd 8 UTEM WRIABUATHT (V) TN
9. 31, 1h3931mQ7 s3ves 9. U5 neleadiud diia
10. 3%, 2WIWUILA 10. U3t no & 019 9 $1fim

= =1, =1 & a ar
11, 5%, UMT1% UATIIwaYT 1LuTtmeafidmalamea fiie

w - o ] o 3 o_a
12. BRIA Co,, Ltd. 12. U3¥n ‘UWﬁuazwrmmmammqmﬁﬁ&u’mﬁan INA

: & o' o o
C MUY : AN, AR QUEIMOIMAAIMSINND
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19197 4.17 waas fiuau Fevag Feal§iiAnsTutiu Proficiency Testing Provider (PT provider)

¥= 2! ” {lu PT provider Ty pr provider
ANHAUTMINTINUAIITH - — -
i Sowax - u Jouax
21710UTY (n=45) _
$19M3 0 T 30 66.7
1ONYU 0 4 By 15 333
 Jundew (a=100)* |
1Y 2 66.7 24 24.7
anyu 1 333 73 75.3
sfneuTLas R uade(30y*
M3 3 100.0 21 77.8
BNYU 0 0 6 222
33U (n=175) 6 100.0 169 100.0

oM : * Wesdfuans hilideya 2uvs  *wipalfidns lilvideya 1 uvis

1M1 417 IdealfiAnsiiiu Proficiency Testing Provider (Manuduilufwda
sample [NoM 31 PT)$ 1 6 uie el fiAnsdunadon yoamiionens 2 ive yoaen

" A ks ¥ & T / -
¥ 1 LMY imzﬁmﬂgummsm%’mumBsmzmmﬂgﬂu 3 K4 mﬁlummmmmi‘l‘ﬁmﬁmnuﬂ

M3l 4.18 310Fv e §1AMT ez Tlsunsuiidly Proficiency Testing Provider $147U 6 Li¥i4

ﬁmééﬁmﬂﬁ'ﬁ'ﬁmi Folusunsu  $naumnsn (UH9)
1. dninewnlefaunedey nsuenl  arndnszvnunmiunedey 16
2. aoniuitsinomansamsugy azialuden 16
3. guiinnmaninsunmd v.as naaeumsImen luingiiedis 6
4. USEm nulewaRud $1fia Lab correlation gas 6
Lab correlation water 6
: Lab correlation oil 6
5. NederFouIly nsNeUY avmluena 30
Organic Solvent Metabolite in Urine 25

6. dninemdsnguivedud (newail)  msfisiuaisdumsgm 3
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y danadon
ANNTRY - - - — =

dnu fesay swaw Fewar  dwiau fesar  dmm . Seway
Tulszimer , 34 99 15 &5 19 % & Bl
medlseing 1 27 5 208 1 4 7 &1
Tudszinemazamslsems 2 PR RS 167 5 0 11 128
T 37 100 % 100 > 100 % 100

- e : Iveafiidntsd hineudsyamsdiuandnasuiivusn g 92 urs 910 178 urs

= a s T t o ' =
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‘:i £ a e
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YayamuUMSINIHNNIIUTaIA NI INIORBIUHLAMS (Laboratory Accreditation)

1. MsdnveAnsiasmsusms i hist | Maiaeu
LifuTmsiiuTemnemivayuninnnsifissnenentsquadnymasianinssuy | 13 1 -
AU
128auenmstmuamhiinansuAaseuvesyaains lusesing 12 2 -
13WBaszusd i lunsl§iinsaseiinszianuasg 14 - -
1.4ﬁ'ﬂﬁqumaq;§'ﬂmmeim%’mﬂ’nﬁﬂﬁﬁﬁﬂu (Tsnszysuay %) 1950 28%
1.5TA3AN 13/ 11ABLAIM (Quality manager) 12 1 1
| LefdufiRamumudediamsdnnunmliog 12 2 -
1.7ﬁpﬁﬂmi AM39n13 (Technical manager) 10 3 1
1sffufTRnuumuiediamadndnms hisg 10 3 1
LofinstlesfumsiatnavesdoyafifuGoslndansodunssudnsvesdld | 12 2 -
VinTg
2. ITULRUMN NIIATITAAMN HASMINUNIY
2.15ms A gilensin M (Quality manual) 1 3 -
2.29il8RAIN N LAZIBATNIATUAMNIH ATELAGUAMTBAMUA 10 4 -
2 3imssmuamsasanfeaununmienlfians 6 3 5
23.15%0znatlunsana & 4 2
2.3.21fufinn1sas9AnnY 9 4 1
2 4fmIdmuannuimImman(Review)szuuanmi 14 utewl §iRns 10 3 1
2.siinsnvnugua luieslidn vamelusazniousn Tne3smsuq 4 1 9
1éun
- e ldfmnada 9 3 2
- M5 ¥ g 1989 11 2 1
- MINATIUN "!ﬂ’.lm[.‘f";ﬂ-i (Accuracy) 9 2 3
F ’é‘uq UL AEAL S Sl e e e A A e 5 5 9
3. ynains
3. 1inmatiamsunmdyUfiRauaasananiins 5 6 3
328 mihiiludesfian s fnandimngaufuay 14 - -
338 ludesfians 185umstineusy finnwd anwaunse uaz 14 s .
Uszaumseilunisham
3 4fitlsziRveadmihfinnauludesvesgand mstneusuuastlssaunisal 14 - -
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M3 1auaaImsnfIaumen 1SO 9001, ISO 9002, ay ISO/EC 17025

Nominal cross-references to ISO 9001, ISO 9002, and ISO/IEC 17025

ISO 9001 ISO 9002 ISOAEC 17025
Clause | Clause | Clause 1
Clause 2 Clause 2 Clause 2
Clause 3 Clause 3 Clause 3
4.1.1 4.1.1 4.1.3,422
4.1.2.1 4.1.2.1 4.1.5a),1),h);4.2.4;4.9a);4.10.] and 52.5
4.1.2.2 4.1.2.2 4.1.5a), g),h) and 5.5.1
4.1.23 4123 4.1.51)
4.1.3 4.1.3 4.14
42.1 and 4.2.2 42.1and 4.2.2 421,422,423
423 423 421,422 and 4.14
4.3 4.3 4.4
4.4 4.4 (na.) 1.5,54.2,543,5.44,545
4.5 4.5 43,54.7,55.11
4.6.1 4.6.1 46,55,56.1,562.1,562.2
462 462 4.5,4.6
463 46.3 4.6
4.6.4 4.6.4 4.5, 4.6,47,552
4.7 4.7 3.8, 5.10.6
4.8 4.8 554,58
4.9 4.9 4.12,5.3,5.4,5.5 58,59
4.10.1 4.10.1 5.4
4.10.2 4.10.2 45,486,552, 58
4.103 4.10.3 4.9,559,583,584,59
4.10.4 4.10.4 54.7,5.9,5.10
4.10.5 4.10.5 4.122
4.11.1 4.11.1 54,5556
4112 4.11.2 5.3,54.1,545,55,56
4.12 4.12 5.5.12,58,592
4.13 4.13 4.9
4.14 4.14 4.10, and 4.11
4.15 4.15 39
4.16 4.16 4.12
4.17 4.17 4.10.5, 4.13 (4.12)
4.18 4.18 52,553
4.19 4.19 4.7,52.1,5.105
4.20 4.20 59

n.a. = not applicable

ISO/IEC 17025 covers several technical competence requirements that are not covered by [SO 9001 and [SO 9002.

15



Directory #aslfiiamsdueriremniauazaunaden

Lab Accredit/ Add

nq'ni‘; 1 Tw¥ouaziiog HeslfiRnsdueiiaewniodam 45 ura
TW.YRINToL 0. 8930 Unudu nguvmwa 10330 2528181-9
2 [wasuAu (INATUATUNS) AUSUWNYANTAT UM TINGIRUVOUUAL 3. YOUUAY 40002 (043)236808, F: 243064
3 |[swamsy (Fualmi) 110 0. dunnlase o.1iles 2. 13ealna 50200
s &;;‘s’%ﬁmﬁ'l%;\gr;;nmwt'iqnmwmﬁ 0.n0997178 a9 Ing) o.1ilpe s:.qu;s'mwﬁ 34000+ £ Vg ok (045)312230-34201, F; #1104
5 |[gudinornaninisunndaayal ANEI D499 2.099A7 90100 (074)44?025-8, F:335809
6 [IW.ngunHATIROU 124 0.6UN 1WALNTA ANY. 10100 6343560-79 #2061, 2069
7 [w nounsuni 345 .11 DA ATIANU3S LAY (ALY ANY, 10260 w2727, F:36127
8 |an. thgasugd 33 AN 9.3 (Wdumile) wadsn Ay, 10110 6672174,6672188, F: 6672141
9 |3 919Eil 111 0.139uz a.AasdRUNg a.mzuﬂsﬂ’%aqﬁm 9. DYTL 13000 (035)335555#121, F: #187
10 |sn. 1 lsansunnd 1748 0.qyuIn7e a.dlsunile aules 9. mymsdsins 10270 3610070-9#2144, F: 7484724
11 [sw. dgesTugiszees 8 1.2 @ ueaiunsiusias 0.qyuIn audunay eudles v szees o (038)620401-25#11155, F#11157
12 |snuunnesiia 133 oufuafy adana oailes v 1Fuslmi 50000 (053) 240823#439, F: 241177
13 |sWAFsTNOILID 681 D.EMAY HUIIVIL 1UARTAN NN, 2412738#2542, F:6687075
14 |sw.Qiina 170 wraloBu wvaenansaun waaio vy anu. 10220 5i|1990-9# 27406-7, F:5238873
15 |sWnszuAsAIOYnY 46/1 3.4 f.13zgdy 0. WizUATATOYEE 9, LYTYY 13000 (035) 241728 # 142, F:242182
16 |3, WIMITUI0UT 1Y 8.4ilD9 9. quasaiys 72000 (035)502784-8, F:511734
17 |[swaassatsyndmd 0.1ilD9 .UATAITIA 60000 (056)228688#1132, F:228651
18 |TW. WNTTUIIY 90 9.735551 In3llgn v.iles Ay lan 65000 (055)219844#2204, F:258813
19 [swdnhe 1280 n.wnalvtu 9. 4119 52000 (054) 228688

s e e

16



Lab Accredit/ Add

[Py

RS e e _":‘r:-.
o

56 1.2 9. ULVIIAY 9. {93 43I 84000

20 [swgsugimil (077)27223 148149, F:283257
21 |swoza 152 0.8 1530 B.4ile4 2.0801 95000 (073)244711-8, F:212764

22 |sn malng 182 0.5n0M13 8. M1ATNE 9.d9ua1 90112 (074)233816, F: 246600

23 |[sWwszynsum 66 1.8 M. TITNBU B, WITHNTUN 9. A53T 18000 (036) 266111, F: 266112

24 |aw. Unumil oalyumil-mavgauda 9. dyusiil 12000 233816, F:212764

25 |swwgnint 364/1 0. ATOYBYY WYNTIWNT LWATINNT AN3L. 10400 2452620# 3001-5, F:2455488# Lab
26 [3W. Auyns (mile) 114/4 IATHTAT I ANY. 10400 2722100#440, F:2781017

27 |3 il L w1 111 wwasnaesdu wawangdl avi, 10240 7340000 #4078, F: #4094

28 |TW. ol 133 qYNIN WA ANY. 10110 3920011 lab, F:3911290

29 [sWAuR 665 n.1hguiios uvwena watlentsiua any. 10300 223-1351, F:223-1253

30 |3 inuusugd Saudiusd 60 1.6 A.UNINY Banuimes L.uUUNYT 5940020-65, F:5940067

31 |sn. Tspfndeniangiuoeniivanile  odnsam o Tuueuysel fee. thuuea 1. veuuru 40110 i (043)267041-2#501, F:24483 1
32 |[swdmszniesuguues

33 [IWIzeed avinlizg eudies 2. 52009 (038)611104

34 [IW5wys 84 0. auysalna anvhiles e.1es 9. 513 70000 (032)327901-8, F:321825

35 |an. unsdgu 196 0. tneh a1 Wsvguadn o, ules v uasiyy 73000 (034)254150-4, 254238

36 Sw.mﬂﬂjmmiwﬁm 49 9. ruflen o. 10 9. UATIIFHLT 30000 (044) 270859, F:270859

37 {IW.veuuAY 54 9. AFIUNT 0. 1B 2. vBUUNU 40000 (043) 336789#1332, F: 237020
38 [anasswindilszead a.asandnd o hwiles 0. il a,qunﬂwwﬁ 34000 (045)2449734#283, F:244145
39 swanuns 174 0. ugwey anduiles eudles v nziFuns 24000 (038)511033, F: 511633

17



Lab Accredit/ Add

w0 | dmyu 117 0. me3uily 0. 1ilos 9. &1y 51000 -+ |(053)535598,510020-22 #144
41 [INEWMSEAT 1500 0. 10nFy 0. 1849 0. AyNIIAT 54000 (034) 427099-104

42 |U.RIA 6 #.a1an31 110 a.0ANd T HAdeTImeerale laTmesrana A 10310 5302754-60, F:5304619

43 |[Buwmeduaund 99/9 1.11 .AWUNIN HYRUIMIN MBLaTYy ANY. 10160 8650044-9, F: 4104284

44 [sw. unSeisymi 109 9.37BUNTT HUAAUUILIT ANY. 10230 5174270-9, F: 9178806

45

svlszamaavan

M.UBE B.UBY 9. @Al 90000

(074)311319-20, F:323202

18



. Lab Accredit/ Add 19

nquii 2 siwie e fiAmsdvdaunaden § 114 102 uvs

E i ‘li" AT IR RPN e (TR Sl s ”?_I R - i f/‘;w‘; :; \ “
1 |y (paigdmanssumnand) 0. 8939 Unudu ngamma 10330 [2186667, F:2186666
2 |uBssumaaiiede (Amzdranssumaasd) 5646304-12, F:5646303
3 u.gnvm (AuzInuimand) & U 1049 el inumsenand 9ging nmu.10903 5792116, F: 5793473
P (AN SRS A Ind euilea v. fiunyTan 65000 : . (055)261061# 4003-6, F: 261062
5 [wideelva ' (053)944133, F:210328
6 [masvamniuns (aardmnssumand)  |§ 12 newsd enalug) 9. awin 90112 (074)211030 # 2205
7 s (Auedmnssumaad) : 0. SIAUHE WINUIN AN, 102;0_ . R 3108394 209, F:3797380
8 3w (rurinemans) ey — B © |3143783, F: 3143783
9 |dnineunToRaunadon (nsuaunis) ATNEUTY D.AUUN BailDa %.uu;iﬁ 11000 ¥ = 5904319, [:5904321 |
10 |gudeuniofanadoun 4 o, euyssina a. winiea a.floq 9. %'ﬁﬂfﬁ‘—wm—”“ Tt 03213153956, F:315044
1 |gudeunivauandeuun 6 0. nanaiifes . floe 9. vouuriu 40000 P (043)236792, 331133
12 |quieunisiauandouin 11 0.3nTHS AuzvmiRe o.ffes v qawgiTl 84000 . . (077)272789, F:272584
13 |guiounivdunndeuma 12 S i
14 - |oe9.55089 0.qYNIN Auunsy Builes vsTuea . (038)967415-7, F:611336
15 [nsupruguuany 60/1 . Ryadann 7 ansysw 6 wanamuenddy wan'ln o, 2785466, F: 2785466
16 |NBIWINTINYAS 50 a.nnaluTu 1WAIRSNT AN 10400 5793577-8, F: 5614695
17 |nsudszus INYATNANLNIYY [WAIQTNT AN, 10900 5799527, F:5620494
18 |5w. nigynjadszaniny 8 0. 193 YNTY LUALNABUMAN NN, 2921848-50# 6100-3

19 |u.denudy . 102 ©. ¢ 3EUDY LUNADDUAY LUANABUAY ANY, 9637951, F:2403112




Lab Accredit/ Add

5099000-40#3307, F:5099047

16 HiaugammnsTuuuamma 0. 1o-8 auuava oulles 152089

20 |u3RINITNTIN 152 2M1IAYE u. 12 auradund uvnnasegy wadlegy anu. 10230
21 |u. s oan. 196 .1 n.qw%’rrﬁiﬁ.ﬂmﬂammqﬂmnn DNIZAYNSIOAD 2.ayMaUsING  (8187030-49, F:8156999
10290

2 |uwmafionduiileisan, 196/10-12 . Usg@ving 14 auuaulyu wynln A, 10400 6183133-6, F:6185405

23 |uues ueua nas an. 18/75 . GYNINGS D.AYNIN UYIIVNIIN LUALWUT ANW. 10260 7448608-9, F:7448610

24 |uSduuen Buiiless on. 68/95-96 1.5 DWILIN 2 HYIIVDUNDY LYATBUNDI 10150 8770394-7, F:4767079

25 [u. Twsfindust an. 299177 mAMN 21013 0.09AN31 AnesdU WanzEl AL 10240 3760008-12, F:3760013

26 |[aoniudouazma lulag 71 3.2 ovwaleBu a.miudiu o dulse v oysu 13170 (035)5373000# 3144, F:#3401
27 |[u3 ea nindun nilifa an. 99 1.9 @ euvamtih NTEAYNINAT 2. ayNI13IMs 10290 e 8152821-5, F:8152822

28*  |u.9dn dlowon ﬂ.’l.!‘l',}:u}i;ﬁ_” = [} A * lo97222030 113595, Fi13604

29 |msitEhondauratlszmeing 2R3 M.083 53112 BANNIIW 1. U3 9833045-6, F:9833046

30 [ms Ifhehosdauvsdsamalne: 53 0. 95 yaidnaed 8.0190330 9. uUNE 11130 4361120-24, F:4361175

31 (v, Wanndanadou 34/304-5 1.5 %30 TAT07 0. asaulsem wuaediu aoudlos iy, 9833045-6, F: 9833046

32 |udanian. 99/220 0. INFANATUATIZH IRTAT NN, 10900 =1 5881665, F: 9543128

33 |umeTow an, 49 11.4 9. veuina .MM LuATge 73110 1(034)321778-9, Fa2i771 |
34 |u. Ingenndindl 202 1.1 0. et o mszaymIeR 9. mynsUIing 10290 4636345-8# 235,277, F:4633728
35 |u.find Wow uoud uved 99 1.3 pnmiila eximes 1. vouir 40310 (043)433104-6, F:373412

36 |u3HInu an, 2 9.103 nugaamnssunumye o.iile 1. 53699 21150 (038)683112-21, F:683048

37 |[uunnilasdey 210 qyuIN 64 1uanszluue any. 10260 3310047, 60, F:3985876

38 [u.InoTowud o, (038) 683400, 5375400

20



v Iseamiuonfneg

555 D.YNIN ANTUATHA 845189 1. T3003 21000

Lah Accredit/ Add

ki

(038)685000#6530, F:685009

40 |u Inemssauy 601 3. 11 0. IALIA A NTRVW 0. AT 1. ¥aYyS

41 |sauamvhiy 44/4 1. 11 o.unfiung wvasfiunien efuae An. .
42 u.ﬁﬂaﬁ(%hmﬁ;ww 82/12-13 0.5U13-11ne nL4l Balled 3. aynsaIns

43 |u.sinTe Tndu an.(uvisu) 299 1. 5 0.0ATATH ANUNTN BUAIABY T, AT2YT 18260 (036)33911#1332, F:222205
a4 |u'Inuderiii an, 87/9 1.2 D.UIAUIA 7 AI9UAT B.ATIIN 9. ¥AYT 20230 (038)490220-5, F:490226
45 [hwnInoiendnust 42/1 3.8 afanmm oiiles 9. gasAnd (055) 411957, 412773, F:411954
45 [uunenenIndeniiau an. 4 fdaugaamnisuunuamwa 0.1010 Auumya Builes 9. 3280921150  |(038) 684266#139, F:684265
47 AW nNg 64 .1 DURUINTIA AASBZITLY MY 8.U9WE 9, aymstlsns 3128409-15, F:3128417

a3 [u. InawsBiauried 99/9 1.5 a.thdn o.diey v.dmu ) & (053)56004 1, F:560042

49 |u. hoail SaaTniwese an, 5 0. 187 HAUgAAMNIIINNUATHA AANUAMA 915003 2. 5388321150 (038) 683314, F:683315

50 (umanurundeu'lne an. 2 3.7 04H5INY BuNazwd v.alszaauRs TuT (032)691423-7, F:691422

51 |u Tseaman@amms i on, 26/1 1.5 AMANBUNDAUNTTU ALWYT D.AUNT I 2. URTUTN (034)311260,311891-2

52 |uTanzazilng 199/1-3 . 1 o.ueyla o398 odies 1. myauys o (034)515012, F: 512444

53 1. lnefad on. 84 011 omsana aaaundae ol o sl (032)342318-26, F:201919
54 |nosounludaandon s dinaaTs’ $u 8 afl 10 a.wgln nal. 10400 2485741-3, F:2485743#204
55 |nsudnunaninmiase 83 1. 12 DUNTUUNAIY 3 1YANITANT ANY, 10170 4757114, F:4757138

56 [u.lefue-usfine uay on. 2563 M3 ARG 14 5 0.3 wAWM WaMn ANy, 10240 374985-6, F:3749761

57 [uusud 68 udy an, 642/3-7 0,290 12909 (uAUIeEe ML, 10800 9122175-8, F:5878487

58 |uleiFoudy an. 3/116 1.9 DWIZIW2 WUNUNUA LYATRUNBY ANY. 10150 8671107, F:4156873

21



i

Lab Accredit/ Add

¥
U, haTys

9 1.6 ouinlws-tv1g audnlng e.dalth o593

(O

79 201456, F; 201457

80  |wfiuTaf 700/87 1.1 D.UNMHIATIA AR D.WIUNB V. ¥aYS 20600 (038)241649, F: 214665

81 [u. mouausmuana an, 80 1.8 .33 ©. (eq 1. QA 83000

82 u.zfnmmauu._riu 43 4. 10 n.'lfmaq-ﬂszmu a.ﬁ‘;waa 9, =uauu_ﬁ}1 40140 (043)441241-4, F:441356

83 |U. WAL TTUDY 1S 0. HUAY A, WTUATWA B, 1103 9. 52099 21150

84  |UMWAIBUATANT 00, 94 1.3 o vueahld . e 2. mn (055) 558500, F: 558511

85 Uy IUTIUs 50 W.2 A J3ew .M 0. MyIvi (034)611783-7, F:611786

86  |u.TaTod an. 74 1.9 DUHANNAWAY 331 adadilse eutawem 9 AsFANT ) (038)575100, F: 575186

87 [uwyolsemudung | ovalsznmidund ﬂﬁﬁ 2. Uﬂ-afz‘s_f; L T (056) 261725, F;261780 15
88 |uadlsemudaud | vatsnm@and ased o i_'u_m‘;ﬂﬁ 76120 (032471415, F:471523

89 [vwe, upsnaruduloduns i an, 99/1 1,2 DIATHTND | e vaflos 2, nnmrnm ARa (03 1);1522 4, 1:424624

90 u.mfwmaﬁmqﬁua 365 .1 auzdtal o.vusude vveuNAY TR L (043)294202 -4, F:294206

91 |uyluda on. 54 0. gV AUATTERS D unTHU v.uns g . (034) 8819280-90, F: 331955

92 |v.ezlawdAndUszmelny 40002 UANGATIMNTTUNIUAINA 0. 538D 21500 & (038)5375700, 683683

93  |luusmisuazian 5 auflesIntutumma awe asiauTis oudies 1, s2ues 21151 (038)684096-8, F:684561

94  |UIWINHATNIGATIMNTTY. 99u. 10 . Tanazein o.9Wud 3.3ugil 36110 = (038)861566-8, F:861570

95 |U.AIUQATIMAITULNNLA 159 5. 5 0.AUUN Aunnzd oales v Ununiil 5011364, F: 5011367 )
9 |u.dvdad 137/6 WNBUUNANIY 8 D UATTUAE 9. unsUlgu 73120 (034)232222-4, F:232757

97 |u.mesend Invirin 1 0. e NaugamMATINLILAIMA B84 9.5%889 21150 (038)683616-8, F:683624

98 |auasiggitedud (Woul§dns) 0. 3nmAsedn . 5795230 #141, F:5620093

23



Lab Accredit/ Add 24

il

e 5 T o e aRE e

99 |muadsinguiiedudchedadenvulseding |16 0.301@5dn waenins nnw. 10900 5795230, F:5613013
o - a . Aaw = - w , H

100 |auslsiggNedudAneunil i) 0. INATIER 1Al AN 10900 5620124, F:5613013

101 |peadngiifimsinuas NINIYIMENYEAT  [INBATNAN aNvaluTu wagEng AV, 10900 5797511, F:9405942

vnomg * e §iAnsunndt 1 uMa



nquita  swive eslfiRmsduwerdiouniiuazdanadon $100m 31 1

= v
IN. AU TUATUNT

Lab Accredit/ Add

e

AazIANoNaRs nInedsasvaniuns oalual 9. avan 90112 - [(074)212908, F212908

2 |guienfuRauadenuun | 47/100 AU 4 0.A87Uu0 Aenruly oalles v uumys 9688398, F:9688061-2

3 |gudounivdaunndouiun 3 3172 W4 a.uaau oWsznden eailes 2. yays 20000 282381 F:275420

4 lquisunisdunedeumuns 0. wad euiing 2.uUATIIWEM 30000 (044)242818, F:243480

5 |qudeunivdunadouun 9 0. Wugy lan-naudn 0. 5meq v.fiveilan 65130 (055)311172, F:311256

6 |@orhudteinnanimmsuge 88/7 #.5W.1N3AUII9s Bailes 0. uunys 5915436, F: 5915436

7 |quimemansnisunndemmsdans otends a.aalng oo v.aymsaans Iy 75000

8 |quiinmmaninmisuwndiFoasi A.UNMA Biiles DI%EeTY . (053)793149-50, F:793148

9 |quiinmenanimauwndfivelan 1.5 aase euiles . viweglan 65000 (055)247580- 17 114,115

10 [guitnmenaasmsunndiBoalm 191 4.5 a.peuuf oy v Guelni 50180 (053)211065-6, F:219223

11 |guéinomandmaunmdasy u.4 @ thuaad e.fles 9. A% 92000 (075) 213104-7, F: 215675

12 |aonuanudasadiy 22/3 0.51UAT LUITUNE ARAITY Y. 10170 8841727 #150, F:4486509

13 |swaduelnisw 8 0.nyS0nT a.eEnl B.diey 9. Wueinl (053) 22485 1 # 2603-5, F 224880
14 |oae.dmu Fualmi-diu euiles v.dmu (053) 532477-8

15 |sw.na 514 aman watlesdsu  anu. 10100 22161414 1208 T
16 |3W. arszafs puaMMeEIMeRdin s.iles 1. assys (036)316555#1131, F:211624
17 3w andansedimndu 295 p.AMaluTy o.4ilpa 2.470 63000 (055)511024# 1083, F:513037
18 [uyludauouudad 17 0.To51 uvaemaraien uaduiusled . 2334027, F: 6390605

19 |u.A708R uowd Tiady on. 308/1 0. wvaluu A 10400 6152130-44, F:2745334

25



155/1 1.1 o mwisnd Asduneutuensy 9. aymIUsing

Lab Accredit/ Add

20 |u.lnoeeSyjad on. 7063521, F: 7063521

21 |u.nSumilen 207 .5 A lsede euin s.qamgis1il 84130 (077)254100-8, F:254109

22 |[uwngumwlsénd an. 150 3.7 A.AAHYY B.UAIADY 1. A3zYs (036) 251970-6# 220-1, F:251969
23 |sw.aadu waafan lWALWSn AN, 10500 2366562, F:2356909

24 |neso1Freunle n0907370v Ty nIUBUNTY ATENTIIEDITUY 1. HUMYE 11000 5904393, F: 5904388

25 |quiinonansmsunndya 59/2 3] 3 puierdin 84109 ¥@y3 20000 (038)287111, F:286478

26 |guiinemeas nsunndeswgisi finu %2 0. yunzia eliled gawgimil 84000 (077)355301, F:355300

27 |guiinsnandnisuwndusunniu 40072 o.myhgudTIvMs Buile 9. veuuiy (043)242871-3, F:242845

28 [swalnindn audemiiu adalmi eades 3. Junmys (039)324975-84#1500, F:311511
29 [sw.gaImiil 33 0. WmNziivy 0. 1689 3. gATETH 41000 (042) 348888-917, F: 348612
30 [ AMITIIUATAIBTINTY 198 D.51¥A WY D489 9, UATASEITNTIY (075) 340250, F:343066

31 |TRssmserdaeunivuumya 18 ol viifes v, 5200421150 (03R) 684020~ 111103, F: 1102

26



	ปกนอก
	ปกใน
	Executive summary
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	บทที่ 1 บทนำ
	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง
	บทที่ 3 วิธีดำเนินการวิจัย
	บทที่ 4 ผลการวิเคราะห์ข้อมูล
	บทที่ 5 สรุปผลการวิจัย อภิปรายผล และข้อเสนอแนะ
	รายการอ้างอิง
	ภาคผนวก



