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Time De-Coupled Chromatography

This is why... Waters

THE SCIENCE OF WHAT'S POSSIBLE."

the

Proparction. " | T STATE- OF-THEART - managers underestimate the
Preparatlon STATE-OF-THE-ART . 44 “
Trouble? | SAMPLE PREPARATION SYSTEM importance of vood samble prep: “Want to buv a

Thicewizars forese —7] § | £€350.000 GCxGC QToF sys}em 2 You have it,
o 9)3005; P no problem. Want to spend €20,000 for sample
preparation? No. That's too much.” What are

our thoughts?

a little strange, indeed unacceptable, that papers are still being
published that show amazing data concerning sensitivity but
rely on sample preparation methods based on liquid-liquid
extraction of a 1L water sample with 100 mL dichloromethane,
followed by evaporative concentration to 100 pL and injection

> = of 1 puL.




Traditional Extraction Protocol g L

Class A (Circa 1990) e

THE SCIENCE OF WHAT'S POSSIBLE."

Traditional

0 min Condition 5 mL ACN/Dichloromethane (1:1)

Condition 5 mL Methanol
6 min Condition 5 mL Water

Load Sample - 1000 mL @ 10 mL/min

120 min} | Milli Q: 2-3 hrs
Tap Water: 5-6 hrs
Surface Water: 12-15 hrs

Wash 5 mL Water

Air Dry — 10 min

60 min

v
3.0 hrs

1000:1 enrichment from sample protocol
1% of final extract use for analysis

Inject 10 uL into LC/MS/MS



Traditional Extraction Protocol fj iy
Class A (Circa 2013) | Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Traditional

0 min Condition 5 mL ACN/Dichloromethane (1:1)

Condition 5 mL Methanol
6 min Condition 5 mL Water

Load Sample - 1000 mL @ 10 mL/min

120 min} | wmilli Q: 2-3 hrs
Tap Water: 5-6 hrs
Surface Water: 12-15 hrs

Wash 5 mL Water
AirDry — 10 min

60 min

v

3.0 hrs
Inject 10 uL into LC/MS/MS

1000:1 enrichment from sample protocol
1% of final extract use for analysis



NEMC 2007 - Cambridge MA i o
Drinking Water Analyzer (2-1 configuratioh) :

) aters
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NEMC 2007 — Cambridge MA

OFF-line Vs ON-line =St s st \Waters
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1000 mL Container 20 mL vial Autosampler rack



NEMC 2007 — Cambridge MA
Triazine In drinking water

) aters
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MRM of 9 Channels ES+
TIC

1007 0 1.88e6
R
3 Triazine Mix at 1000 ppt
1- Deisopropylatrazine
2 N 2- Simazine - *
‘ 3- Simetryne
)\ 4- Atrazine
AN 5- Prometon
5 o R N 6- Ametryn
S B 7- Propazine
14 8- Cyanazine
3 s ’ 9- Terbutryn
~_ 6
l 10.89
\
8.76
o711 7 T T T T T T T T T T T o T T o o ime
7.00 8.00 9.00 10.00 11.00 12.00 13.00



f Waters
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Isocratic pumps

Binary pumps



NEMC 2008- Washington DC
15 mL well water (10 ppt)

253.3 > 1591

1007 2.30e4

6.25°7°

BN

400 500 \ 6.00
Cimetidine (anti-acid) 6.11

4.73

R

7.13

Waters
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MRM of 9 Channels ES+
TIC
OTC 1.54e5
Dextromethorphan
Chlorpheniramine
Diphenihydramine
Tripolidine
Terbinafine
Clomitrazole
Miconazole
Cimetidine
Ranitidine

6.00

1007

6.51 325.2>109

8.84e4  6.59

%

O
5.50

600 650 7.00
Citolapram (SSRI)

0""{""""|"““J‘

6.83

7.11

10.00

10.02
A

———
14.00

MRM of 11 Channels ES+

TIC

1.83e5

12.00
Antidepressant
Amytriptyline
Imipramine
Carbamazepine
Sertraline
Clomipramine
Citolapram
Paroxetine
Fluoxetine
Diltiazem
Alimemazine
Mianserine

2.00 4.00

ey
10.00

i L B ———1——— Time
12.00 14.00



NEMC 2009- San Antonio, TX f et
15 mL surface water 10 ppt i " Waters
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o MRM of 10 Channels ES+
_ Chlorpheniramine TIC

Carbamezapine 1.12e6
Clotrimazole
Erythromycin
Azythromycin
Ranitidine
Tramadol
Trimethoprim
Codeine

Diphenhydramine

; N .

yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy
T T I I I I I T T I T I T T T T T T T T T T

T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

MRM of 10 Channels ES+
- Tripolidine TIC
Dextromethorphan 3.32¢6
Propranolol
Terbinafine
Atenolol
Miconazole
2| Metoprolol
Cocaine
Cimetidine
Amphetamine

SPE Wash SPE Elution UJL SPE Recondition

: & Re-equilibration
1 -

L L B L e B B B Tlme
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00




NEMC 2010- Washington DC eE
Open Architecture 2D & Acquity 2D - N aters
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Acquity 2D

Open Architecture 2D




NEMC 2010

Corticosteroids in reactor effluents

SPE:
100 2.1 x 30 20 pm HLB

Loading conditions:

99/1 Water/MeOH + 2 % NH,OH
Wash conditions:

95/5 Water/MeOH + 2 % NH,OH

4- Prednisolone acetate

3- Triamcinolone diacetate

2- Triamcinolone acetonide

1- Prednisolone

5- Methyl prednisolone acetate 6- Medroxyprogesterone

Waters

THE SCIENCE OF WHAT'S POSSIBLE.’

UPLC:
2.1 x501.7 um C18

Eluting conditions:
A: 100 % Water + 0.5 % FA
B: 90/10 ACN/MeOH + 0.5 % FA

7- Triamcinolone hexacetonide

e

1 mL injection @ 10 ppb




NEMC 2014- Washington DC
Time De-Coupled Chromatography (2




* Waters
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—> MS
Resolving
Dimension

Trapping
Dimension

2D “Trap & elution” configuration

Injector
Loop




2D “Trap & elution” configuration E
Aqueous Extract | " Woaters
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aqueous
organic 1115 . . 6: MRM of 1 Channel ES+
X C
100, sea0 \Wide peak width 116 (eebame)
00 u Sign of poor retention o o
1 ppb no/°
Pp N
HO \é.cu3
= = Water oH,
HO
BEH C8 - NA
BEH C18 2.1 x 50
MeOH + FA
‘ O.‘50 ‘ 1.60 ‘ 1.‘50 ‘ 2.60 ‘ 2.‘50 ‘ 3.0 ‘ 3.‘50 ‘ 4.60 ‘ 4.‘50 ‘ 5.60 ‘ 5.‘50 ‘ 6.60 ‘ 6.‘50 ‘ 7.b0 ‘ 7.‘50 ‘ 8.60 ‘ 8.‘50 ‘ 9.60 ‘ 9.‘50 ‘
) 8: MRM of 1 Ch | ES+
100— 5.34 (?I'IC (ené:'g?lzxacin)
2.38e4
52

Oasis HLB- NA

BEH C18 2.1 x 50
ACN + FA 8.54.8.60
TR Ry s L A B AT AL AL Ly R A R A AR s R R M A R R AR AR AR
0.50 1.00 1.50 2.00 2.50 3.J0 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50
) 11: MRM of 1 Channel ES+
100 5.84 TIC (bromhexine)
2.77e6
Br
= |
Oasis HLB- NA r
BEH C18 2.1 x 50 NH,
ACN + FA
0= L A s R N L S LY R N R L A A R S R R R AR RN AR RS A R S nan sl L1

RRaReEas Baans
0.50 1.00 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 9.00 9.50



2D “Trap & elution” configuration f S

MeOH Extract

Waters

THE SCIENCE OF WHAT'S POSSIBLE.’

MeOH
organic 1119 . . 6: MRM of 1 Channel ES+
4.10 TIC (salbutamol
100- Wide peak width e e
00 u Sign of poor retention &
PP Solvent strength too strong
= MeOH
BEH C8 - NA
| BEHC182.1x50
0 H‘M‘e‘qﬁ‘ﬂ\.‘ﬁ"o‘ww””w” DA R R N I N L R A I R R I R R R L R AR R AR AR AR RN SRR AR
050 1.00 150 200 250 3f0 350 400 450 500 550 600 650 700 750 800 850 9.00 9.50
) 8: MRM of 1 Channel ES+
5.36 TIC (enrofloxacin)
100+ 4.25e4
I
Oasis HLB- NA al
BEH C18 2.1 x 50
1 ACN +FA 5.59 841 881
S A A R A A R A R E A Ay N R LAY AR RN A R A LA AR LA A LA AR RRR R AN \HH“\‘M\‘WWMWHWHWHWH
050 1.00 150 200 250 3f0 350 400 450 500 550 600 650 7.00 750 800 850 9.00 9.50
) 11: MRM of 1 Channel ES+
5.84 TIC (bromhexine)
100+ 3.28e6
52
Oasis HLB- NA
| BEHC182.1x50
ACN + FA )
L e A R L s L N L L I L Rl A L L S L A R L R A R R R R A LA RN SN EAARSRAN Time
050 1.00 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 9.00 9.50



2D “Trap & elution” configuration .
| Waters

THE SCIENCE OF WHAT'S POSSIBLE.’

ACN Extract

ACN
organic 1124 . 6: MRM of 1 Channel ES+
100- Reduction of peak response ety
100 uL Solvent strength too strong
= ACN
BEH C8 - NA
BEH C18 2.1 x 50
7.047.28
3.51.3.59 . 7.83
0 ‘Hl‘\{l‘?c‘)\r‘lj‘l‘:ﬁ‘mew”Hw”””w””HH H‘\?HM‘HH““““““\‘3‘7\”‘\ FTTTT T ‘w""‘w?m‘wH‘w‘”Hw‘n‘wH‘wHwHwHHTH"“WHWHWH
050 100 150 200 250 340 3.50 500 550 6.00 650 7.00 750 800 850 9.00 9.50
) 8: MRM of 1 Channel ES+
100 5.36 TIC (enrofloxacin)
5.85e4
H 5.38
Oasis HLB- NA 5.40
BEH C18 2.1 x 50
ACN + FA 5.57
"050 | 100 150 200 250 30 350 400 450 500 550 600 650 7.00 750 800 850 900 950
11: MRM of 1 Channel ES+
100 5.84 TIC (bromhexine)
2.27e6
52
Oasis HLB- NA
BEH C18 2.1 x 50
ACN + FA
L A R R N RN I L A A L R R L R R R A R R AR R A RSN A RSN R Ranad AR R L
050 100 150 200 250 3.00 350 400 450 500 550 600 650 7.00 750 800 850 9.00 9.50




2D “Trap & elution” configuration E

Acetone Extract Waters

Acetone
organic 1129 6: MRM of 1 Channel ES+
100+ TIC (salbutamol)
1.19e5
100 uL
= Acetone
BEH C8 - NA
BEH C18 2.1 x 50
o MeOH + FA
" 050 100 150 | 200 250  3fo | 350 400 450 500 550 600 650 7.00 750 800 850 900 950
) 8: MRM of 1 Channel ES+
100+ 5.36 TIC (enrofloxacin)
3.50e4
Split peak
Solvent strength too strong
[ NS
5.51
Oasis HLB- NA 554
BEH C18 2.1 x 50 5.5
ACN + FA ’
(e e R RRREEEE S R R RRRRE REEEE S R R A A amra e e e R R A
050 | 100 150 200 250  3fo | 350 400 450 500 550 600 650 700 750 800 850 900 950
| 11: MRM of 1 Channel ES+
100- 5.87 TIC (bromhexine)
1.90e6
52
Oasis HLB- NA
BEH C18 2.1 x 50
1 ACN+FA
0 T T T T T I T T T T I T e Time

BRERERRERRRY
0.50 1.00 1.50  2.00 2.50 3.00 350 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50

THE SCIENCE OF WHAT'S POSSIBLE.’



2 pump variant
1-1 configuration

I Injector

Loader/Dilutor

Elution

. aters
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—> MS
Resolving
Dimension

Trapping
Dimension

3 pump variant

1-1 configuration rl_l_)
waste

I Injector

Trapping
Dimension

Dilutor Elution

Loader



2D “AT-column dilution” configuration * : E
Aqueous Extract | " Waters
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aqueous
organic 1252 6: MRM of 1 Channel ES+
100~ 100 UL 4.07 TIC (salbutamol)
b 5.66e5
Water
o 0,
= ACDon @ 5%
BEH C8 - NA
| BEHC182.1x50
0
0.50 1.00 1.50 2.00 2.50 340 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50
; 8: MRM of 1 Channel ES+
5.32 TIC (enrofloxacin)
100 2.49e4

Low response /

" Potential adsorption issue

Oasis HLB- NA
BEH C18 2.1 x 50
ACN + FA

L L R R A L R RN ) L) A R L A R L A R LA R LA R A MR A R AR RN
050 100 150 200 250 30 350 400 450 500 550 6.00 650 700 750 800 850 9.00 9.50

) 11: MRM of 1 Channel ES+
5.85 TIC (bromhexine)
1007 9.69¢5

QOasis HLB- NA
| BEHC182.1x50
ACN + FA L -
LR R R R L I R R R L L L L R S R R R R R R R R AL AN ANARN RN AR Ran A tARn N LU
050 1.00 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 9.00 950

o




2D “AT-column dilution” configuration ° i
MeOH Extract Waters

THE SCIENCE OF WHAT'S POSSIBLE.’

MeOH
organic 1257 6: MRM of 1 Channel ES+
J [
100 100 uL 404 TI (salbu;.asrggg
MeOH
5
ACD on @ 5%
BEH C8 - NA
| BEHC18 2.1 x50
0 "‘Mg‘c\)‘H‘T“FA"‘\‘“‘\“"\‘“‘\““\““\““\““ LA L L I L I L I R I R N R L R AR A AR RN AR AN AR AR
050 100 150 200 25 3fJo 350 400 450 500 550 600 650 7.00 750 800 850 9.00 950
; 8: MRM of 1 Channel ES+
100 5.32 TIC (enrofloxacin)
1.30e5
[ N .
10 X increase
Oasis HLB- NA
| BEH C18 2.1 x 50
0 ACN + FA
"050 100 150 200 250  afo | 350 | 400 450 500 550 600 650 700 750 800 850 900 9.50
: 11: MRM of 1 Channel ES+
100+ 5.87 TIC (bromhexine)
4.97¢6
* 5 X increase
Oasis HLB- NA
| BEHC18 2.1 x50
0 HH\Aq\\‘l‘t\‘F‘AwHwH‘wHH\HH\H‘w"w"H\H"w"w‘H‘\H"w‘H\‘H‘w"w"H\H"w‘H\‘H‘w‘H\‘H‘\H‘w"H\H"w‘H\‘H‘w"w‘H‘\H‘w"H\H"w‘H\HH\HH\HH\HHWH Time

0.50 100 150 200 250 3.00 350 400 450 500 550 600 650 7.00 750 800 850 9.00 9.50



2D “AT-column dilution” configuration - i
ACN Extract Waters

THE SCIENCE OF WHAT'S POSSIBLE.’

ACN
organic 1262 6: MRM of 1 Channel ES+
100 100 UL 4.02 TIC (salbutamol)
4.85e4
[ S 0, .
, ACD on @ 5% Signal decrease
| BEH €8 - NA Solvent strength too strong
BEH C18 2.1 x 50 410
07 MeOH + FA
" Tos0 100 150 200 250  3fo 350 400 450 500 550 600 650 700 750 800 850 900 950
: 8: MRM of 1 Channel ES+
100 5.32 TIC (enrofloxacin)
1.26e5
5
1 Oasis HLB- NA
1BEH C18 2.1 x 50
TACN + FA JK\
0— T T T T T T T T T T T T T T T e
0.‘50 1.00 1.50 ‘ 2.60 250 340 3.‘50 4.00 ‘ 450 500 550 6.00 6.‘50 7.00 7.50 8.60 8.50 ‘ 9.60 9.‘50
! 11: MRM of 1 Channel ES+
100— 5.86 TIC (bromhexine)
3.85e6
=
Oasis HLB- NA
BEH C18 2.1 x 50
1 ACN+FA
O T T T T T T [ T T I OO e e Time




2D “AT-column dilution” configuration * : o
Acetone Extract i

Acetone
100 ul e
1.60e5
| Lbeb " Sign of peak split
IgNn OT peak splitin
Acetone iq i Fz pk g
| lnution 100 wea
S ACD on @ 5% L)
] 4,02
| BEH C8 - NA
| BEHC182.1x50
0 "‘Mg‘(\)"‘-l“t‘l‘:"\o‘”"\‘“‘\“"\‘“‘\““\““\““\““ DA B L R L R R S A R B L A R R R A R A KRR AR RN AR A
1.00 1.50 2.00 2.50 3.J0 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50
8: MRM of 1 Channel ES+
100 5.34 TIC (enrofloxacin)
1.44e5
Sign of peak tailing
B

Oasis HLB- NA
BEH C18 2.1 x 50

Dilution too weak

oL ACN+FA J\\

RARERERESARY P
050 100 150 200 250 340 350 400 450 500 550 600 650 700 750 800 850 9.00

P
9.50

11: MRM of 1 Channel ES+
100— 5.85 TIC (bromhexine)
4.23e6
=
Oasis HLB- NA
| BEHC182.1x50
0 \ACN-'-\FA\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ Time

1.00 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 9.00 9.50

Waters

THE SCIENCE OF WHAT'S POSSIBLE.’



2D “AT-column dilution” configuration
Acetone Extract @ 2 %

Acetone
organic 2136 6: MRM of 1 Channel ES+
100+ 100 UL 6.97 TIC (salbutamol)
1 ppb 5.51e5
Acetone
| ACD on @ 2%
BEH C8 - NA
BEH C18 2.1 x 50
o MeOH + FA
a0 2000 300 | 400 s00 | e 700 | so0 | 900 | 000 | 1100 | 1200
8: MRM of 1 Channel ES+
8.36 TIC (enrofloxacin)
100— 1.35e5
B =
Oasis HLB- NA
BEH C18 2.1 x 50
ACN + FA
0 B N B T mm g T T B e 0 ML
‘ 1.60 2.60 3.60 4.60 5.60 680 7.60 8.60 9.60 10[00 ‘ 11[00 ‘ 12‘.00 ‘
i 11: MRM of 1 Channel ES+
8.80 TIC (bromhexine)
1007 4.27e6
5
Oasis HLB- NA
BEH C18 2.1 x50
ACN + FA
[ IS L S L B I B N B S R R \\L\g\\\\\\\ Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

* Waters

THE SCIENCE OF WHAT'S POSSIBLE.’



Macro vs Micro Extraction Protocol ¥ 1"':"'
Class A

THE SCIENCE OF WHAT'S POSSIBLE."

Macro Extraction Protocol Micro Extraction Protocol
0 min Condition 5 mL ACN/Dichloromethane (1:1) 0 min Condition 2 mL ACN/Dichloromethane (1:1)
Condition 5 mL Methanol Condition 2 mL Methanol
6 min Condition 5 mL Water 6 min Condition 2 mL Water

Load Sample — 1000 mL @ 10 mL/min 16 min Load Sample — 20 mL

120 min || Milli Q: 2-3 hrs
Tap Water: 5-6 hrs
Surface Water: 12-15 hrs Wash2 mL water

Wash 5 mL Water
AirDry — 10 min

Inject 1000 uL into Acquity UPLC 2D/3D

0.3 hrs
Elute 5 mL ACN
60 min 20:1 enrichment from sample protocol

100:1 enrichment from injection volume
2000:1 final enrichment

100% of final extract use for analysis

Y Inject 10 uL into LC/MS/MS
3.0 hrs

1000:1 enrichment from sample protocol
1% of final extract use for analysis



In-sight analysis during
method development — targeting interfer

Condition 2 mL Acetone
Condition 2 mL Methanol
Condition 2 mL Water

Load Sample - 20 mL @ 10 mL/min

Wash # 1: 5% MeOH + 2 %FA

Wash # 2: 5% MeOH + 2 % NH,OH

Wash # 3: X/X MeOH/H,0 + 2 % NH,OH

Air Dry — 10 min

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

MS RADAR Mode

2: MS2 ES-

SPE Condition Acetone 3.54 3.93 ’

3.84 .99
3.82 (.18 4.28 4 48
3.38
- 4.57 463
3.26
2.42 281268 20231 475 4.98
0.69 ey
047 0.6 1.091741.20 N
0 T T T T T T T T T T T T Time
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50
2: MS2 ES-
100 3.51 TIC
/ SPE wash 3 3.50 2.54e8
l 3.47[3543 76
3.91 4.08
- .16 4,25
0.42
3.40 428 4 4
0.33 3.27 4.48
266274 3,01 4.63

0.28 2.48 ( 4,86

048 076083 107 1314355 10420127 4.99
C L) L L) L L)
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50

2: MS2 ES-
_ 3.57 TiC
100 7.84e8

SPE Elute




Rapid Method Optimization

Waters

THE SCIENCE OF WHAT'S POSSIBLE.’

—2> MS
waste
Injector \ \
Loop
Trapping
pimension Separation Chemistries
(Retention Efficiency)
B BEH C18 (1.8 um)
I HSS T3 (1.8 um)
Pum Pum
A P B P Trapping Chemistries
(Retention Strength)
Loader & Elution Oasis HLB (20 um)
Dilutor XBridge C18 (10 um)

ﬂ XBridge C8 (10 um)

Loading Conditions

) - . Eluting Conditions
T Eff
(Trapping Efficiency) (Elution Strength) 36 Methods
Low pH ( 5% Formic aci
H?gV\;\F:)H((gQ NOHm(;a)a o Low pH ( 0.5% Formic acid) with MeOH 16 hours
4 Low pH ( 0.5% Formic acid) with ACN (over-night automated analysis)

Neutral pH



Rapid Method Optimization
Loading Efficiency vs Retention Streng

100

pH 10

483

7: MRM of 1 Channel ES+
TIC (cimetidine)
2.29e5

Method 18
Load Hi pH
XBridge C18
Elute HSS T3

k Lo pH MeOH

100

%

pH 7

425 450 475 5.00 525 5.50 5.75

7: MRM of 1 Channel ES+
TIC (cimetidine)
2.29e5

Method 19

Load neutral pH
XBridge C18
Elute HSS T3

4,94 Lo pH MeOH

A

L B B S B B
425 450 4.75 5.00 525 5.50 5.75

100

%

pH 3

7: MRM of 1 Channel ES+
TIC (cimetidine)
2.29e5

Method 20

Load low pH
XBridge C18
Elute HSS T3
Lo pH MeOH

O~ 71— 1 T T T 1 Time
425 450 4.75 5.00 525 5.50 5.75

100

%

Trapping
Oasis HLB

712

Waters

THE SCIENCE OF WHAT'S POSSIBLE.’

4: MRM of 1 Channel ES+
TIC (carbamazepine)
7.72e5

Method 32

Load low pH
Oasis HLB
Elute HSS T3
Lo pH MeOH

M

100

%

L L e

.00 6.50

7.00

Trapping
XBrige C18

IR

7.50 8.00

4: MRM of 1 Channel ES+

TIC (carbamazepine)
7.72e5

Method 20
Load low pH
XBridge C18
Elute HSS T3

Lo pH MeOH

100

.00 6.50

L AN B LA LA
7.00
Trapping 7,07
XBridge C8

L B B

7.50 8.00

4: MRM of 1 Channel ES+

TIC (carbamazepine)
7.72e5

Method 8
Load low pH
XBridge C8
Elute HSS T3
Lo pH MeOH

LN L B A L

7.00

T Time
750  8.00



Rapid Method Optimization

Target Extraction

THE SCIENCE OF WHAT'S POSSIBLE."

B C D E F G J K L P Q
MAX Wash 1 1 4 0 2 1 1 3 3 4 0 2
MAX Elute (RP) 49 20 7 90 7 1 7 13 11 12 1 8
MAX Elute (IE) 5 1 1 12 2 0 0 3 2 5 2 5
MCX Wash 0 2 10 0 4 0 1 3 2 5 3 8
MCX Elute (RP) 7 2 4 0 6 0 2 3 7 12 7 7
MCX Elute (IE) 1 g 26 0 15 0 8 0 s [y 8 0 0 6
MCX Wash 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MCX Elute (RP) 1 0 0 106 0 0 0 11 2 0 1 0 9 1 0 0 0
McxElute () INGSIINERNNNGZN 10 [NESSNeeNiee o 1 8 102 8 1 37 27 e
MAX Wash 4 1 10 1 1 1 6 0 3 6 12 1 1 7 10 4 2
MAX Elute (RP) 3 3 2 3 2 1 1 0 21 6 2 12 0 11 11 1 3
MAX Elute (IE) 1 4 0 1 1 0 0 1 1 0 0 2 1 2 7 1 5

A- benzocaine,B- diethylcabarmazine, G levamisole, D- carbamezapineE- procaine,F- salbutamol,G- cimetidine, H- sulfamethoxaxole, I- sulfamerazine
J- tripolidine, K- trimethoprim,L- buflomedil, M- sulfamethoxine,N- enrofloxacine,0-bromhexine, P- diltiazem, Q- miconazole

15 mL 15 mL

AC i d ic P PC P Anion Exchanger (MAX)

Wash 1: 1.5 mL water + 1% NH,OH

Sulfamethoxazole Wash 2: 1.5 mL MeOH
R Elute: 1.6 mL MeOH + 1% FA
Sulfamerazine

Cation Exchanger (MCX) Ba S i C P PC P

Wash 1: 1.5 mL water + 1% FA

Wash 2: 1.5 mL MeOH Benzocaine
Elute: 1.6 mL MeOH/ACN + 1% NH,OH . .
Diethylcarbamazine

Sulfadimethoxine Levamisole
Enrofloxacine Procaine
Bromhexine Salbutamol
Cimetidine
Tripolidine
Trimethoprim
15 min extraction time Buflomedil
Diltiazem

10:1 enrichment Miconazole




Rapid Method Optimization
Surface water spike @ 1 ppt

" Waters

THE SCIENCE OF WHAT'S POSSIBLE."
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MCX Extract
Surface Water
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237.2 > 100.1 (procaine)
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Recoveries, LOD and Linearity . --_"-': F
Bottled, Tap & Surface Water @ 10ppt.=5 Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Pharmaceuticals MAX LOD ppt Linearity (r’) Bottled Tap Surface
Recoveries @ 10 ppt

Sulfamethoxazole 50 0.991 na na na
Sulfamerazine 5 0.993 73.7 70.3 112.4
Sulfadimethoxine 10 0.994 80.5 79.2 75.6
Enrofloxacine 10 0.993 92.7 85.0 84.5
Bromhexine 1 0.991 101.0 87.4 80.4

Pharmaceuticals MCX
Recoveries @ 10 ppt

Benzocaine 2 0.991 88.5 90.9 92.6
Diethylcarbamazine 1 0.997 90.1 99.7 105.1
Levamisole 1 0.997 102.6 104.9 114.2
Procaine 1 0.990 84.7 87.2 95.8
Salbutamol 10 0.990 88.9 89.1 81.3
Cimetidine 1 0.992 90.6 81.0 102.4
Tripolidine 1 0.994 103.0 88.4 113.9
Trimethoprim 1 0.993 94.3 99.8 97.6
Buflomedil 1 0.992 97.5 95.0 101.6
Diltiazem 1 0.994 96.2 103.2 91.5
Miconazole 1 0.998 99.1 89.9 79.3



Conclusions

- Trace level detection (ppt)

- Minimum sample preparation

- High reduction of manual labor (80%)

- Wide pH range SPE & LC sorbents

- Rapid method development

- High level of reproducibility and robustness
- Good precision & accuracy (<15 %)

- Reduce field sample volume by 50 times



