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Acetone laanny Acetone in urine 50 mg/L Headspace - GC
Dichloromethane IGTILH Dichloromethane in urine 0.3 mg/L Headspace - GC
Methyl Ethyl Ketone (MEK) tlagang MEK in urine 2 mg/L Headspace - GC
Methyl Isobutyl Ketone (MIBK) GRLE MIBK in urine 1 mg/L Headspace - GC
Toluene Tladny Toluene in urine 0.03 mg/L Headspace - GC
Toluene \aen Toluene in blood 0.02 mg/L Headspace - GC
Cyclohexanol IGTILH Cyclohexanol 20 mg/L Headspace - GC
Cyclohexanone laanny Cyclohexanone 8 mg/L Headspace - GC
\ Methanol aanay Methanol 15 mg/L Headspace - G(J
n-Hexane flagnay 2,5-Hexanedione in urine 0.4 mg/L GC-MS
Benzene Taany S-Phenylmercapturic acid in urine 25 pg/g Creatinine GC-MS
\ Phenol and O-Cresol ey 250 mg/g creatinine and 0.3 mg/g creatinine GC-MS )
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VU3 As UKL aLd 19 iaTulRaawazildas1e

fgs5dsznaudunitsyivia (Volatile Organic Compounds: VOCs) figunsa
sEELEnMIaanNIANNLRan Kaa Haaelalaansy dusathunitensilagnaiia
wARIAsuN1anT A (GC) srudunseranelatinsLuuaasidel (Headspace) ‘16

Urine

Acetone

Methanol

Toluene

Cyclohexanol
Cyclohexanone
Dichloromethane
Methyl Ethyl Ketone
Methyl Isobutyl Ketone

DN N N N N N

e

Blood

v' Methanol
v Ethanol
v" Cyanide
v" Toluene
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ndnATIsvinvIuaaN3asuARTAsHNTaNs Tl (GC) sHudunsiesuudlattvuuaaaile (Headspace)

4 S I
| 0 = @ = [

ieatvRaauiatigggl’ HS vial

shat1vazgninldau auanssziua LA3avALRARITsELnaLazinll
FENLTUFAULUADIIA Jeszviaawnaiia GC-FID
(Headspace)

" Separation
v Injector

Detector

im_ i || |

Carrier gas

ssure IN
ssssss low Sample  from Gc
Gas Phase X

restrictor loop (ssb)
(Headspace)

Liquid Phase
(Sample)

Volatile analytes

o

Signal

=

Sample, dilution solvent,
and matrix modifier

>

Chromatogram
Column Qven

/

YOUR SCIENTIFIC SPECIALIST




Sci

SPGC JIUasAs 1IN U a9 UL aauazil g1

g1uiuauanAnsvinunasisiaiinndenatluldanuazilagsiig

msﬂssﬁnauﬁum%ﬂszmamwﬁmLﬁaqnqmﬁmﬁwdiwmﬂ ingszuulnaltiauuadidan g
gANTENUNITN TN R ULl TAsIEIMIETSLAdll (Chemicals Biotransformation)
Lildauuilasiaseavldannidu Jefidrvvdisasnsiafilulasedsneau J96aciiisniseiau
MaLILANLANABUYINNTILATIZU

v' 2,5-Hexanedione (n-Hexane) in Urine

v' S-phenylmercapturic acid (Benzene) in Urine

v Trichloroacetic acid (Methyl chloroform) in Urine
v" Phenol and p-cresol in Urine

4 )

y wunse HCL uaslu 'l centrifuge wantiu thale
Ausau 100 aven fsazaratuaie 1] GC vial 2 ml

viaLdeas 30 U wazin'luivasien dra GC-MS

Aatvdasy 5 ml l
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uInAIsvitUaada3atnAalnsuInns I (GC) uazuuaatlalnsinas (MS)
q

N GC| |MS
njector

Vacuum system

[l Transfer line
' l ‘ — lon source Mass analyzer | —| Detector

Turbomolecular
) Column Oven
Carrier gas

————— Fore Pump
Pump

Data System | . MS Electronics

Chromatogram 1004 17
A MS spectrum

Tg —————— -

k=2 )

]
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35
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Mass Spectrum...

7
104
25 Benzene
" p,p'-DDT
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MW: 352
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Relative Abundance

Mass Analysis...

5.68

100+ ..
7 1 000CurveLancasler350IS1RO #12135 RT. 584 AV. 1 SB. 5 6.08-6.00 NL 1.54E8
] FU" scan F: + cEl Ful ms [50.000-550.000]
100 @
90
80
. @
§ 50
ﬁso
100 it 570 hE4 I: 40
] ¢
] 30
o] SIM
. 20
] 7 150
Ei[]—_ % u 113
: G|‘|||||L|||||I||||||'|||1||||||||i||||||||||l|||||||' [TT T rrTrrrrrri
40 50 §0 70 80 90 00 10 120 130 140 150 60 170
: mz
20
haas AR LA B R BN b AR LARY R bkl ALY AN RS RARE AR B L B LA L LR LAR KRR AL R RAAI A
R4 55 hE BT R 5A g.0 f.1
Time (min
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Ana IVSiS M ethOd 83 19 ﬁmﬁm Centers for Disease Control and Prevention

National Institute for Occupational Safety and Health

a -
c I S DEPARTMENT OF HEALTH AND HUMAN SERVICES

% Acetone 290421 #5 10 FrontDetector
. 35.0 -
Analyte - Acetone 2 - Internal STD. - 3.315
30.0
Internal Standard : 2-pentanone
25.0
<
120 _ Acetone Internal 'Internal STD. FrontDetector % 200
100 ?"‘.,_15'0
o
10.0 1 - Acetone - 1.992
80+ 1
© 50% “"“Jlll T L
g GOt ]
0.0- = = : ‘ ‘ ‘ ‘ :
0] * 0.00 1.00 2.00 3.00 - 4‘0[0. 1 5.00 6.00 7.00 8.00
204
0/== + : — — , — | Spiked Recovery in urine, Sample 1
L 00 200 st 0 0 ] conc. Concentration ( A
(mg/L) 1 2 3 AVG SD | %Recovery
0 0.9 - -
Calibration Curve R2 = 0.9974 25 25.9 25.5 25.9 25.8 0.2 99.6
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

Ana IVSiS M ethOd 83 19 ﬁmﬁm Centers for Disease Control and Prevention

National Institute for Occupational Safety and Health

Sci
Spec

15.0 - "ﬁ MEK 290421 #27 SP UA R1LV3 3/5 9ppm FrontDetector
Analyte : Methyl Ethyl Ketone ol MEK 2490
Internal Standard : 2-pentanone
12.0
2-In.STD -3.323
200- MEK Internal 'In.STD' FrontDetector <
?10‘0
1504 i 8.0
6.0
E 100—- L—k e
40-— — - - : — - — —
1 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 7.50
-+ Time [min
504
0 - ‘ - ' ‘ ! . Recovery in urine, Sample 2
0.0 20 4.0 6.0 8.0 10.0 12.0 Splked conc. ’_
moun ( \
L Amount )| (ma/L) Concentration
1 2 3 AVG SD | %Recovery
. . 2 — 0 0.0 - -
Ca“brat_lon Curve R 0.9974 1.5 1.8 1.5 1.7 1.7 0.2 111.1
Range : 0.1 - 10 mg/L 4 4.3 4.2 4.8 4.4 0.3 111.2
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An d |VS i S . M eth Od 8 3 1 9 National Institute for Occupational Safety and Health

. f
c I i ‘: L DEPARTMENT OF HEALTH AND HUMAN SERVICES
LAN Centers for Disease Control and Prevention
Spec .

. H P -y
Analyst : Dichloromethane (DCM) 000 e
Internal Standard : 2-pentanone 2007
800+
r 120_DCI\J‘I Internal 'Internal STD.' FrontDetector ) | % ]
g 7.00 -
100 g 1
o ]
80 oo ,1-DCM-2.142
S el 500 | |
k4 d
+
40 400
0.00 1.00 2.00 3.00 4.00 5.00 6.00 700 750
 § Time [min]
204
0[1‘0 ) ‘ 0 60 Y " 100 ' 12.0 Spiked conc. Recovery in urlne,_SampIel
L Amount J (mg/L) Concentration / A
1 2 3 AVG SD %Recovery
0 0.0 - -
1.5 1.57 1.54 1.55 1.56 0.0 103.9
Calibration Curve R2 = 0.9994 5.5 5.77 5.62 5.65 5.69 0.1 103.5

Range : 0.1 - 10 mg/L
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Analysis : Method 8318

DEPARTMENT OF HEALTH AND HUMAN SERVICES
Centers for Disease Control and Prevention

H@NMRM

National Institute for Occupational Safety and Health

Analyst : 2,5-hexanedione (n-Hexane) Sample Preparation
Internal Standard : 2-methyl-3-heptanone
GC Inlet temp 265 7 }T -
GC Oven temp

Column flow
Column

MS Transfer line
lon source temp

50 (2 min hold), to 150 ¢ (10 ¢/min),
to 310 (50ml/min ,1.5 min hold)

1.2 ml/min

TG-5MS “i
300

285

Mass SIM 2,5-hexanedione (43,71,99)
2-methyl-3-heptanone ( 57,71,85) ) - -
Spiked Recovery in urine, Sample 1
conc. Concentration )
= 1 (mg/L)| 1 | 2 | 3 | AVG | SD ||%Recovery
Blk 0.0 - -
0.5 0.53 | 0.55 | 0.52 0.53 0.02 106.7
1.0 | 110 1.12 [1.08| 1.10 | 0.02}/ 110.0
) Calibration Curve R? = 0.9998
0 Range : 0.1 - 10 mg/L
. o0 0 e A:moum 50 100 120-
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e f \ lon = 99.0
4 =
(1]
3
|
4 |
| )
2.0 4_ l l
- e .
- 0e6- ¥ 2-25HD 210521 #5 lon=71.0
1| counts
5.0e5||5
11 |
| RT=3 24/Area21472.
] | | I | I i I mih
-1.0e5- _ —
" @ 1-25-HD 210521 #5 | lon=43.0
2.0e6 .
1| counts Iy
4 o II II
1.0e64||E -
I | RT=3.2f; Area=11693.
1 d _\\ .-'I II'\
i | I — L R bnig!
-2.0e51— , : . .' . . ; ' . =
3.080 3.20%, } 3.300 3.380
1,466 - H 2 5-HD 210521 #2 B MS"‘—
1.2e6 o
1.0e6
8.0e5
g 6.0e5
4
4.0
2.0e5
[Internal std|
0.0e0 ] [25HD]
-2.0e5 - = 5 s 5
3.078 3.100 3.200 3.300 3.400 3.489
Time []
—

-f,\\-. N .
§ C
%
", 1o
i

% 3-2,5-HD 210521 #5




® -
S CI e DEPARTMENT OF HEALTH AND HUMAN SERVICES e
H " S Centers for Disease Control and Prevention i .
S p 3 c AnaIVSIS = MethOd 8321 H@LMRM National Institute for Occupational Safety and Health 1,\{ _ M’
ol as I'T |
Analyst : Phenol .
Internal Standard : Nitrobenzene i
66 i
GC Inlet temp 265 £ e
GC Oven temp i B
50 (2 min hold), to 150 ¢ (10 ¢/min), =
to 310 (50ml/min,1.5 min hold) e : =l ]
Column flow 1.2 ml/min ”“ 65
Column TG-5MS B
MS Transfer line 300 e e
lon source temp 285 / | “.M‘ .I\‘\ L ‘
Mass SIM Phenol (65,66,94) soe — S=sc==mmanee .
Nitrobenzene ( 51,77,123) R R - = = > — = ———
Spiked Recovery in urine, Sample 1
conc. Concentration
(mg/L) | 1 | 2 | 3 AVG SD [%Recove
Blk 0.0 - - |
50 52 | 55 | 54 54 0.03 | 1073 |
100 . .
110 | 111 | 109 | 110 | 0.01 { 1100 )

Calibration Curve R2 = 0.9999
Range : 10 - 500 mg/L
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Analysis : Method 8321

Sci
Spec

Analyst : O-Cresol

Internal Standard : Nitrobenzene

"d?bm‘mm

DEPARTMENT OF HEALTH AND HUMAN SERVICES
Centers for Disease Control and Prevention
National Institute for Occupational Safety and Health

GC Inlet temp
GC Oven temp

Column flow
Column

MS Transfer line
lon source temp
Mass SIM

265

50 (2 min hold), to 150 c (10 ¢/min),
to 310 (50ml/min ,1.5 min hold)

1.2 ml/min

TG-5MS

300

285

O-Cresol (79,107,108)
Nitrobenzene ( 51,77,123)

(B mosu

Calibration Curve R2 = 0.9999
Range : 0.1 - 10 mg/L

YOUR SCIENTIFIC SPECIALIST

2567 F 3-Ocresol 150921 #15 ‘usld‘u—c-rhis.nlﬁ Quan waﬁMsxO-uasu\Scan #1623 RT:8.02 min NL: 2.32E+00T + ¢ El Full ms [45.00-500.001
EL 108 w
3 107 | -
1.087 - ‘\ 79 20 51.0 i h
’ ’ ‘I. I|‘\‘\.w I\‘II I L l‘; L ’ .
Spiked Recovery in urine, Sample 1
conc. Concentration
(mg/L) | 1 | 2 3 AVG SD [l%Recovery
Blk 0.0 - -
0.5 0.51 | 0.51 | 0.52 0.51 0.01 102.7
1.0 1.04 | 1.02 | 1.05 1.04 0.02 103.7
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B Ocresol 150921 #1585 std o-cresol S TG TS
CcCounts

D.6=8

6 — kMifrcbenzenae(lS) - . 592
DOe=S
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.02

v.5ed

DB

S. 58

S 08

5 55

s b by bbb bbbl

sS.0es -] 1

4. 5=8
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I 5=
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2. 0=8
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1 .0e=B

S.0eT

AN AN AN R RN AAE SRR R
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a]
b
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B
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4
L

10100 Rk 1200 15,00 1,00 1503
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2547
Challenge g
ge. o 108
Spec -
1,087
y 4
T e H Ocresol 150221 815 Avd o-cres: ] e e
- CoOunts
] 6 - Mitrcbenzena(IS) - & 592 0080 L i .
o 0= I
= min
] ':'x: 9 2 - Ouresol 150921 #15 $1d 0-C1es0l 6 Conl 1
F.5=8 z counts
. ; 18.017;0-cresol 107
] 20e7]| (2
F.0=8] ]
: 1567 4
7.5e28
B 1.0¢7 o
. []
7.0eB ]
&.528 bt i
] min
&.0e8 -] "?3: 4 1-Doresol 150921 #15 s1d o-cresol 6 Conl 2
] | counts
- _.3.0|7.0-th
5.5e8 e 79
S.0es
4. 5es
4028
3. 5e8]
3 §130
3.0=5
2.5=8 J
Selectivity t
1.5e8 ]
] 3
-5 - - Ll
1. 08 -
: Sensitivity (S/N)
EX
] Lo
0_0en - _
] merm
_2 BE? iy Ll L. L} T T L} L T T ™
.23 FOD _ 9.00 10,00 4100 1200 13,00 14,1000 15.03

3 3. Ocresol 150921 #15

sid o-crasol 6

Quan
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SS Drugs of Abuse (GC-MS)

Ci
pec

Sample Preparation

thermoscientific . .
. Run time = 15 min
/, - .-_‘. \ 4:"" 1 NICAI NOTE 10592
il ' :
< ¥ ~ _ Dry with N, blow ey Inject 1 pl
3 mlurine _ + Reconstitute with to GC-MS
— + 30 pL B-glucuronidase 50 pl MeOH
Sensitive screening for drugs of abuse in human urine
using single quadrupole GC-MS following a simple
solid phase extraction
Goal
. TT +0.5mlmixture of methanol and
Incubgte at 56°C, 5% ammonia solution (95:5), pH 9,
o i 60 min two times
Keywords o 5 1 T
SPE, urine, GC-MS, advanced
electron ionization, AEl, single
quadrupole, decomalution,
screening, drugs of abuse, forensic
| LB
+3mL 2M :
'!! I Solid phase extraction
acetate buffer, — I o (SPE)
ThermoFisher pH 4.8
SCIENTIFIC
g
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Spec
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ThermoFisher MARKES
SCIENTIFIC

[®@] @aGAS CTC Analytics

FRONTIER LAB
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