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Abstract \

The cross-sectional descriptive study aimed to survey the numbers and
competency of industrial chemical biomarker laboratories in Thailand in 2014.
The results showed that there were seven laboratories that could perform biomarker
analysis and provide services to their clients and the public. Four laboratories were
governmental laboratories, while another three laboratories were private. Four
laboratories were located in the Bangkok metropolis, two in Rayong Province, and
one in Nonthaburi Province. Only one laboratory passed ISO 15189 certification.
According to the Biological Exposure Indices (BET) of the 48 chemicals recommended
by the American Conference of Governmental Industrial Hygienists (ACGIH) in
2014, 32 of those chemicals could be analyzed by laboratories in Thailand. The
development of the quantity, competency and quality of biomarker analytical
laboratories would enhance the occupational health service capabilities in the long

run in Thailand.

Keywords : Biomarker, Chemical Exposure, Laboratories
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G RRITEY 0N 550950909 time (3u) (1)
Fasiadnadanmn o \ Bl . (R
(Mdgo-gagn)  (aga-gadgn)
Acetone
Acetone in urine A HS-GC 2 300
B HS-GC/MS 3 400
C HS-GC 14 180
D HS-GC 10 165
E HS-GC 15 400
F HS-GC 15 400
9.8 (2-15) 307.5 (165-400)
Acetylcholinesterase inhibiting pesticides
Cholinesterase activity in red blood cells A pH-meter 2 220
2.0 (-) 220.0 (-)
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. 4 Turn-around- Fulzh
FaasLadl 0UN 330030900 time (3u) (v )
Faernisdmadinim e \ i ; i
(ndga-gegn)  (ada-gedn)
Arsenic, elemental and soluble inorganic
compounds
Total arsenic in urine** A Q-Analysis 3 350
B* ICP-MS 10 600
C AAS 7 180
D AAS 10 150
E AAS 15 300
F AAS 15 300
10.0 (3-15) 313.3 (150-600)
Inorganic arsenic plus methylated B HPLC/ICP-MS 15 2,400
metabolites in urine E  HPLC/ICP-MS 15 2,000
15.0 (-) 2,200.0 (2,000~
2,400)
Benzene
S-phenylmercapturic acid A GC/MS 10 1,050
B LC-MS/MS 8 2,525
9.0 (8-10) 1,787.5 (1,050~
2,525)
t, t—-Muconic acid in urine A HPLC-DAD 4 280
B* HPLC 7 450
C HPLC 14 200
D HPLC 10 310
E HPLC 15 500
F HPLC 15 500
G HPLC 14 500
11.3 (4-15) 391.4 (200-500)
1,3-Butadiene
1,2 Dihydroxy-4-(N-Acetylcys- F LC-MS/MS 15 2,000

teinyl)-butane in urine 15.0 (-) 2,000.0 (-)
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. 4 Turn-around- 37A1
FaasLadl 0UN 3307530900 time (3u) (v m)
Fadrviednedanm o s i ; i
(ndga-gegn)  (adn-gadn)
Cadmium and inorganic compounds
Cadmium in urine B* ICP-MS 10 380
Cadmium in blood CD AAS 7 120
EF AAS 10 135
A AAS 15 300
B* AAS 15 300
C AAS 11.4 (7-15) 247.0 (120-380)
D ICP-MS 3 280
AAS 10 430
AAS 7 120
10 135
7.5 (3-10) 241.3 (120-430)
Carbon disulfide
2-thiothiazolidine-4-carboxylic acid C HPLC 14 250
(TTCA) in urine 14.0 (-) 250.0 (-)
Carbon monoxide
Carboxyhemoglobin in blood C Spectro 14 150
14.0 (-) 150.0 (-)
Chromium (VI)
Total chromium in urine B* ICP-MS 10 380
CD AAS 7 120
E AAS 10 135
AAS 15 300
10.5 (7-15) 233.8 (120-380)
Cobalt
Cobalt in urine B* ICP-MS 10 440
C AAS 7 120
D AAS 10 200

9.0 (7-10) 253.3 (120-440)
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. a4 Turn-around- Fulzh
Zaasiall U 339150909 time (3u) (v m)
Faenisimaginm o ; i : i
(ga-gegn)  (adga-gedn)
Cobalt in blood B* ICP-MS 10 500
10.0 (-) 500.0 (-)
Cyclohexanol
Cyclohexanol in urine C GC 14 180
D HS-GC 10 165
12.0 (10-14) 172.5 (165-180)
Cyclohexanone
Cyclohexanol in urine C GC 14 180
D HS-GC 10 165
12.0 (10-14) 172.5 (165-180)
Dichloromethane
Dichloromethane in urine B  HS-GC/MSGC 3 500
GC 15 400
F 15 400
11.0 (3-15) 433.3 (400-500)
Ethyl benzene
Sum of mandelic acid and A HPLC-DAD 3 300
phenylglyoxelic acid in urine B HPLC 7 600
F HPLC 15 500
G HPLC 14 400
9.8 (3-14) 450.0 (300-600)
Mandelic acid in urine** A HPLC-DAD 3 320
B HPLC 7 380
C HPLC 14 200
D HPLC 10 310
E HPLC 15 400
F HPLC 15 400
10.7 (3-15) 335.0 (200-400)
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. 4 Turn-around- 370
FaasLadl 0UN 3307530900 time (3u) (v m)
Faernisdmazinim o \ i ; Wi
(ndga-gegn)  (adn-gadn)
Fluoride
Fluoride in urine A ISE 2 180
C ISE 14 180
D ISE 10 200
E ISE 15 300
10.3 (2-15) 215.0 (180-300)
n-Hexane
2,5-Hexanedion in urine B HS-GC/MS 7 500
C GC 14 200
D HS-GC 10 250
E GC 15 400
11.5 (7-15)  337.5 (200-500)
Lead
Lead in blood A AAS 3 300
B* ICP-MS 10 400
B* ICP-MS(STAT) 5 650
C AAS 7 100
D AAS 10 90
E AAS 15 300
F AAS 15 300
9.3 (8-15) 305.7 (90-650)
Mercury (elemental)
Mercury in urine A AAS 3 350
B* ICP-MS 10 600
C AAS 7 180
D-Analyze 10 150
E ICP-MS 15 500

9.0 (3-15)  356.0(150-600)
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. I Turn-around- Fulzh
ZadsLAdl 07U 33056509 time () ()
Faenisimaginm o ; iy ; BLL
(mqm-gaqm) (mqm-g\iqm
Methanol

Methanol in urine A HS-GC 2 300

B HS-GC/MS 3 400

C HS-GC 14 180

D HS-GC 10 165

E HS-GC 15 400

8.8 (2-15)  289.0(165-400)

Methemoglobin inducers
Methemoglobin in blood C Spectro 14 180
14.0 (-) 180.0 (-)

Methyl n-Buthyl Ketone

2,5-Hexanedione in urine B HS-GC/MS 7 500
C GC 14 200
D HS-GC 10 250
Methyl chloroform
Trichloroacetic acid in urine A HS-GC 2 250
C Spectro 14 180
D UV-VIS 10 165
E HPLC 15 400
10.3 (2-15) 248.8 (165-400)
Trichloroethanol in urine C Spectro 14 200
14.0 (-) 200.0 (-)
Methyl Ethyl Ketone
Methyl Ethyl Ketone in urine A HS-GC 3 350
B HS-GC/ 3 500
Cc MS HSGC 14 180
D HS-GC 10 165
E HS-GC 15 400
F HS-GC 15 400

10.0 (3-15) 332.5 (165-500)




il oo n1fUN 0 UNTIAN - UGUIBU & &S NITITAIFITUGUUHIINGGEYTHI :

. 4 Turn-around- 370
FaasLadl 0UN 3307530900 time (3u) (v m)
Faernisdmazinim o \ i ; Wi
(ndga-gegn)  (adn-gadn)
Methyl Isobutyl Ketone
Methyl Isobuthyl Ketone in urine C HS-GC 14 180
D HS-GC 10 165
E HS-GC 15 400
F HS-GC 15 400
13.5 (10-15) 286.3 (165-400)
Nitrobenzene
Methemoglobin in blood C Spectro 14 180
14.0 (-) 180.0 (-)
Parathion
Cholinesterase activity A pH-meter 2 220
in red blood cells 2.0 (-) 220.0 (-)
Phenol
Phenol in urine C HPLC 14 150
HPLC 10 165
E GC 15 400
13.0 (10-15) 238.3 (150-400)
2-Propanol (Isopropyl alcohol)
Acetone in urine A HS-GC 2 300
B HS-GC/MS 3 400
C HS-GC 14 180
D HS-GC 10 165
E HS-GC 15 400
F HS-GC 15 400

9.8 (2-15) 307.5 (165-400)
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. I Turn-around- Fulzh
Zaasial 80U 339150909 time (3u) (vm)
Faenisimaginm o ; i ; i
(mqm-gaqm) (mqm-g\iqm
Styrene
Mandelic acid plus phenylglyoxylic A  HPLC-DAD 3 300
acid in urine B HPLC 7 600
F HPLC 15 500
G HPLC 14 400
9.8 (8-15)  450.0 (300-600)
Mandelic acid in urine** A HPLC-DAD 3 320
B* HPLC 7 380
CD HPLC 14 200
EF HPLC 10 310
HPLC 15 400
HPLC 15 400
10.7 (3-15) 335.0 (200-400)
Toluene
Toluene in blood B HS-GC/MS 3 550
E HS-GC 15 400
F HS-GC 15 400
11.0 (3-15) 450.0 (400-550)
Toluene in urine B HS-GC/MS 3 550
3.0 (-) 550.0 (-)
0-Cresol in urine A  HPLC-DAD 4 350
4.0 (-) 350.0 (-)
Hippuric acid in urine** A HPLC-DAD 3 250
B* HPLC 7 400
C HPLC 14 180
D HPLC 10 310
D UV-VIS 10 110
E HPLC 15 400
F HPL 15 400
G HPLC 14 400

11.0 (3-15) 306.3 (110-400)
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. 4 Turn-around- 370
FaasLadl 0UN 3307530900 time (3u) (v m)
Faernisdmazinim o \ i ; Wi
(ndga-gegn)  (adn-gadn)
Xylene
Methylhippuric acid in urine A HPLC 3 250
B* HPLC 7 400
C HPLC 14 200
D HPLC 10 220
E HPLC 15 400
F HPLC 15 400
G HPLC 14 400
11.1 (3-15) 324.3 (200-400)

wanene  HS-GC = Headspace gas chromatography, HS-GC/MS = Headspace gas chroma-
tography/mass spectrometry, QA-nalysis = Direct quantitative analysis of arsenic,
ICP-MS = Inductive coupled plasma mass spectrometry, AAS = Atomicabsorption
spectrometry, HPLC/ICP-MS = High-performance liquid chromatography/inductive
coupled plasma mass spectrometry, GC/MS = Gas chromatography/mass spectrom-

etry, LC-MS/MS = Liquid chromatography-tandem mass spectrometry, HPLC-DAD

High-performance liquid chromatography with diode-array detection, HPLC

Highperformance liquid chromatography, Spectro = Spectrophotometry, GC = Gas
chromatography, ISE = Ion-selective electrode analysis, STAT = Immediately,
D-Analysis = Direct mercury analysis, UV-VIS = Ultraviolet-visible spectroscopy,
* = swamwsmﬁmummgm ISO 15189, ** = swmimaaﬁ ACGIH - 2014 Lilguusih
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