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Mass Spectrometry methods — Instrumental developments

Molecular lon m/z

Maltrix = Selectivity /A A TRoT

« Low concentration D ‘ O L" ‘

« Separation
» Selectivity
« Sensitivity
« Matrix effect/background

Sensitivity vs. Specificity
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Mass Spectrometry methods — Instrumental developments
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Mass Spectrometry methods — Instrumental developments

]

LC/HRMS

’ Triple TOF

Q exactive Orbitrap
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Mass Spectrometry methods — LC-ESI-HRMS

Method 1 : AB Sciex Triple ToF 6600 Method 2 : Dionex 3000 UHPLC
with Agilent 1290 infinity I1 with Q Exactive Orbitrap

» Acquisition in ESI positive
mode with Dansyl Chloride
derivatization

+ Scan mode : Full scan

» Scan range : 450-600 m/z

* Resolution : 35000

+ AGC target: 3.e6

+ Maximum inject time : 100ms

* Acquisition in ESI negative
mode

* Mass range: 80 — 350 Da

* Scanrate: 1Hz

« Extraction of exact masses for
guantification

* Injection volume: 10 pl
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Mass Spectrometry methods — Instrumental developments

]

LC/HRMS

’ « Triple TOF

* Q exactive Orbitrap

. 2

Not enough sensitive
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Mass Spectrometry methods — Instrumental developments
—

LC/IMSMS (ESI-) &

<~ =
[vo g li
Source Q1 Collision cell Q2 Detector
Q N
o —— 3 - L
Liquid Chromatography Mass spectrometry
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Mass Spectrometry methods — Instrumental developments

LC/MSMS

@ LC parameter optimisation
Column
Mobile phase
Chromatographic separation

@® MSMS parameter optimisation
MRM
Sensitivity, selectivity
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LC parameter optimization :

==

choice of column
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LC parameter optimization : mobile phase (composition)

B

Influence of NH4F on the detection limit

» Colonne phenyl hexyl

> Colonne SB C18
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LC parameter optimization : mobile phase (quality)

17aEEZ2 : 0.9pg inj

Moblle phases A MQ Water + 0.1mM NH,F; B= MeOH/ACN 65:35 (v/v)

A

IMQWater  170EED

\ \

TQ

Area = 394

SN =70

Tk

T EDC VD Jomanes £ GO Tl EEE 708 R0 MeH 05 2 08

TC

MQ Water .
+ degraded quality }f

Area = 328
SN =10

VRN (755, > 365 1) EDC_IWFD_harmenes Even_DOCTngl SPWH0_EE2 05 06 12,0034

LCMS Water I

Area = 331
SN =15

EDC_WFD _hormeres Evien_ DOC_Twal SPWER_EET U U5 003 £
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LC parameter optimization : injection solvent and volume

Mobile phases : A = MQ Water + 0.1mM NH,F; B= MeOH/ACN 65:35 (v/v)

180,0 SHL 10%
o0 Influence on LQ SuL 30%
140.0 W5l 50%
1900 B 5uL 100%
50uL 10%
100,0 .
= m 50pL 30%
2 | 80,0
W 50pL 50%
9 | 600 1 )
m 50pL 100%
40,0
II I i 100uL 10%
20,0 i i Ii i i 100uL 30%
= M %
0,0 ] | =—II I===i_=-i i IIi Ii IIi :[:[i== ______ ]
aE2 bE2 EE2 E3 E1 W 100uL 50%
Via solutions a 0,04ng/g Via solution 0.004
ng/g
Best choice for lower LQ : 30% MeOH for EE2
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LC parameter optimization : one example of optimized parameters

Mobile phases : A= MQ Water + 0.1mM NH,F; B = MeOH/ACN 65:35 (v/V)
Column Poroshell 120 Phenylhexyl : Dp = 2.1x100mm, 1.9um

El
14.13min
17aEE2
17BE2 14.30min
E3 13.01min 170E2
7.65min /\ 13 39min

MultlreS|due method 1 1 8pg |njected

Specmc 17aEE2 method : O 6pg |njected
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MS/MS parameter optimization

Parameters to be optimized in mass spectrometry

@® Source parameters (ionisation) : selectivity/sensitivity (S/N)
lonisation mode (free estrogens : ESI -)
Flow (depending on instruments)
Temperature (depending on instruments)

@® MRM of compounds : TQ, TC, TQ/TC
Area
Intensity
S/N

® Dwell time
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MS/MS parameter optimization (source parameters)

- e—

Method 1 example on Agilent Technologies 6495

m e s

Estrogen multi-residue E1,17aE2,17BE2, 17aEE2, E3

Estrogen 17aEE2 specific 17aEE2

Parameter Value

Acquisition mode
lonisation mode

Gas temperature and flow
Nebulizer pressure
Capillary voltage

Sheat gas temperature and flow

Collision gas (nitrogen 99,9990%) pressure

Nozzle voltage

E1-13C,, 170E2-d,, 17BE2-13C,, E3-d,, 100% MeOH
El-d,, 17BE2-d,, 170EE2-d, 5L injected

17aEE2-d, 70:30 MQ water/MeOH, v/v
100pL injected

MRM

Electrospray lonisation (ESI) negative
120°C, 16 L.min-!

40 psi

3.5kv

375°C, 12 L.min!

Fixed by the defaut value system

300V
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MS/MS parameter optimization : MRM choice

@® Choice of MRMs on standard solutions
Area
Intensity
S/N

@ First list of potential interesting MRMs

@ Test of these MRMs on « real » sample extract (impact of
the matrix in terms of sensitivity and selectivity)
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MS/MS parameter optimization : MRM choice (interfering compounds)

Evian Water / Evian Water + DOC 7mg/L + SPM 50mg/L (17aE2 at 0.4ng/L) 9

Loss of sensitivity and selectivity 9
;‘" .'b = .Jr—’:_n@.gEal‘xa ABAA DA [ —
Evian \ - TQL: 271>143 TC1:271>183.2
7 Spiked at 0.4ng/L | | . .,/17052 .
Rw=ow |\ T 1378mi S\ A
; __ - ﬂ_irszﬂannnaﬁ.. . P
i EV|an ¥ DOC + SPM
i Spiked at 0.4ng/L | 17aE2
R% 156% / 13.78min

[—r—

""‘:'.“.-" l:l.ll'.ﬂl}..!ﬁ&-r

EV|an + DOC + SPM

- M 771 -5 VL) BP0 200 360105

Interfering corﬁ;}ﬁound

/Notspiked || .~ 13.76min 1,

17 EDC-WFD February 2023 E D C @ WF D



MS/MS parameter optimization : MRM choice (interfering compounds)

New tested transitions

Tested MRM 2 (TQ) : 271>145.3

Interfering
. 13.74min
l/.;:\lh T— —— —

— 8 g — S—

Tested MRM 3 (TQ) : 271>239.2

T T T T T T T T T T T T T
2 W3 14 WS 6 WY MBS W W1 U M3 W4 uE uE W]

Besyasition Time it

Evian + DOC + SPM, not spiked T

New optimised transitions
- 17aE2

TQ3:271>239.2

TC1:271>183.2

Evian Water + DOC + SPM spiked at 0.4ng/L

recovery =95+ 7% o
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MS/MS parameter optimization : Dwell time (LQ)

I
Evian + DOC 7mg/L + SPM 50mg/L spiked at 10ng/L (30mL extracted on SPE cartridge OASIS HLB
200mg with purification step ), 17aEE2 example

0.50 Limit of quantification R R R -~ T R
: ng/L (SN, PtP = 9) " TQ ", N TC
045 | Aire = 41489 170EE2 ; /\\
’ Multiresidue SN =203 / /
0,40 method B B B T IR BE |
' Dwell = 54ms s e
0,35 i .
| Aire = 38996 170‘EE2 d4/ Multiresidue method
0,30 ? SN =488 Dwell = 54ms
Specific
025 Method EE2 _
0.20 Dwell = 400ms | | i N ﬁ
| Aire = 43067 2.0 time more sensitive |
0,15 1 SN =435 : |
: A |
0,10 IMnloiwisiuied R & © 6 % g
0,05 Aire = 40514 Specific method 17aEE2
1 SN = 1506 Dwell = 400ms
0,00 :
17 alpha ethynylestradiol EX
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Matrix effect : Impact of sample preparation on quality of analysis

THE BEST OPTIMIZATION FOR MS/MS
CONDITIONS IS NOT SUFFICIENT

SAMPLE PREPARATION AND
PURIFICATION IS REALLY NEEDED TO
REACH THE LOWER REQUESTED LQ

IMPORTANCE OF ISOTOPIC DILUTION
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Matrix effect : Impact of sample preparation on quality of analysis

Evian + DOC 7mg/L + SPM 50mg/L spiked at 10ng/L (30mL extracted on SPE cartridge OASIS
HLB 200mg)

SERICE 'zml irsbdhdhind

‘<17[§E2

interfering

With purification step (Supelclean LC-NH,, 500mg) @
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Matrix effect : Impact of sample preparation on quality of analysis

Evian + DOC 7mg/L + SPM 50mg/L spiked at 10ng/L (extracted on SPE cartridge OASIS HLB

200mg, without purification step)

[~ & I_I_\.llﬂﬁlz.\&-‘a&bﬁAﬁ =
N TC
10mL extracted ; "‘-‘. o~ 170EE2 A
10 =3 |_|—\.n|E1I| LL Sndahp al
i 30mL extracted / ‘/ L7aEE2
I — — Jp_é.._ff — — - ,_,/L#., - -—
J m;vnana;&Ag ‘
4 100mL extracted .‘"ﬁ"‘.‘ll?aEEZ .
- Retention time shift | \_ - . a
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Matrix effect : Low high complex matrices/Low high spike level

—
Example on TQS Micro Waters, Column Acquity BEH C18 Waters : Dp = 2.1x100mm, 1.7um

Lowest point of the LQ in complex matrix
. . + )
calibration curve (DOC 7 mg/L, SPM 50mg/L+ spike new EQS
poth(Mn, 12} 173IphakEZ
[t smooth(mn, 1x2) Hle 19 05 2022 inj2 8.60
PS5 eau/MeOH repasse le 19 05 2022 inj1 214045355
17alphaEE2_ — 596 o i
861 638 % 775 7034t 003
13257363 ' 948964 1
I7s ssg 689700 814 00 g'aij 170EE?2 B 170EE2 o
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ S 2 5 pgllnj poth(kn, 1x2) p— = 10 pgllnj
It Smooth(Mn, 1x2) . Hie 19052022 inj2  17alphaEE2
PS5 eau/MeOH repasse le 19 05 2022 inj1 74 12'35%
17alphaEE2_ ho 574605 | 787 738
5319 \ LY
g —
66 637 707 1338 878 951 f e
£ L R R R R LR L L R
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ poth(Mn, 1x2)
[t Smooth(Mn, 1x2) Hle 19 05 2022 inj2
PS5 eau/MeOH repasse le 19 05 2022 inj1 — 17alphaEE2 d4_
{7alphaEE2 dd_ 8.54
8.55 855.39
1897.60 4176 170EE2-d4
1897.41 - A 719750831, M/
17aEE2-d4 N
.. 2 " _
' == ~35 pg/inj - ~35 pg/inj
poth(Mn, 1x2)
[t Smooth(Mn, 1x2) Hle 19 05 2022 inj2
PS5 eau/MeOH repasse le 19 05 2022 inj1 17alphaEE2 d4;8 54,453 21,12.57
17alphaEE2 d4 _ 9.00
854 674722 gag ' —
895.05 — 6.26 R 10.32
564.74 7.28 9.34 N
T T T T T T T T
‘ ‘ ‘ a ‘ o 7.0 8.0 9.0 10.0
6.0 7.0 8.0 9.0 10
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Identification and quality criteria (isotopic dilution)
=

:‘;;:“0 o 17GE2 SL;‘;;I”BG’N::’“J—(“D“ Std SOIUtion
. /\

= ——————{ 17qE2 1950 56

e T Fral IS 3053 06770086 3

;gl“"‘“”:'7“""1"70(52_(12 /\ 17aE2-d2 7150 286

13,55min
.

Ly 17aE2 2306 51

A 17aE2-d2 7120 180
S s p— ron -
E’é /\ 13 femin . /\ matrix

J— 170E2 1840 6

'§ ,.?é”:.f.f:_'::;"iud -y e
| /\ | 17eE2d2 6852 16
i I - _ )

Same loss of sensitivity for 17aE2 and 17aE2-d2, ISTD quantification ==> OK
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Identification and quality criteria (isotopic dilution)

E3 examples of chromatographic peak shapes

| Evian E3 \ TQ —

25 EDC-WFD February 2023 E D C @ WF D



Mass Spectrometry methods — Instrumental developments

-

LC/MSMS
with derivatisation =~

ESI+
Source Q1 Collision cell Q2 Detector
el ————— & : )
a i - o
Liquid Chromatography Mass spectrometry
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LC/MSMS : dansylation

0. ci
NaHCO O E /@J
ol s
HO 60 Celsius, 1 hour | O

/N“\..
dansyl chloride  estrogen estrogen derivative Bussy et al (2017)
% Switch from ESI —to ES| *
” to increase sensitivity

40

30

20

10

17aE2 17bE2 E3 E1l 17aEE2
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LC/MSMS : derivatisation

Journal of Chromatography A, 1534 (2018) 43-54

Trace analysis of estrogenic compounds in surface and groundwater
by ultra high performance liquid chromatography-tandem mass
spectrometry as pyridine-3-sulfonyl derivatives™

Alex Glineur™", Bruno Barbera®?, Katherine Nott”, Philippe Carbonnelle®,

Sébastien Ronkart", Georges Lognay?, Eva Tyteca®*

2 AgroBioChem Department, Laboratory of Analytical Chemistry, University of Liége, Gembloux Agro-Bio Tech, Passage des Déportés 2, 5030 Gembloux,
Belgium
" La Société Wallonne des Eaux, Rue de la Concorde 41, 4800 Verviers, Belgium

Derivatisation reagent used :

cl

o So . : o ) ]
| A N | J\ Pyridine-3-Sulfonyl chloride (PS-CI)
@ P rlJ CH,
A X N CH
Ll lonisation Mode : ESI*
Dansyl chloride PS-CI DMIS-CI
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LC parameter optimization : one example of optimized parameters

Mobile phases : A= MQ Water + 0.1% HCOOH; B = ACN + 0.1% HCOOH
Column Cortecs Shield RP18 Waters Dp= 2.1x100mm, 1.6pum

E3

17BE2

17aE2

7 % area

El

17pE2 170 E2

E 2 - fime

dansylation

0b0 05 1D0  1ks 150 175 200 205 250 275 300 825 abn 35 abn  4ks  abo  ays 500  5bs 550 675 600 625 650 6ry5 700 725
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LC parameter optimization : one example of optimized parameters

Mobile phases : A= MQ Water + 0.01% HCOOH; B = ACN
Column Poroshell 120 Phenylhexyl : Dp = 2.1x100mm, 2.7um

x10¢ |+ESI TIC MRM Frag=166.0V (™ ->*) EVIAN EDC-WFD ValidPaival 2022-05-06%9.d

. | 17BE2 =

N 17aE2

2] ES 17 #Ez
Td

0.8

0.6

044

0—3' k derivatisation o L L

0 11 12 13 14 15 16 17 18 19 20 21 22
Counts vs. Acquisition Time (min)

EE2 and E1 do not interfere in MS/MS so co-elution is OK!
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Matrix effect : Low high complex matrices/Low high spike level
-
Lowest point of the calibration curve (eq to 1/3 new EQS), dansylation

ET1serie2du180522a05025et0025ppbValiddansyleal Qle30052022inj1 Smooth(kn,1x2) MRM of 18 channels ES+
ET1 serie 2 du 18052022 a 0.5/ 0.25 et 0.025 ppb Valid dansyle a la vraie LQ de 17aEE2 le 30 052022 inj1 5303=1711
100 17 aplha Ethinyl Estradiol EE2 (1);3.48:4908.80.64.50 6.335e+004
%] 250 17a EE2 -
245 5
3.28 ‘

0-1 T T T T T T TR T T R T T T T A A T e P T T e P PR e e T T e e e min
ET1serie2du180522a05025et0025ppbValiddansyleal Qle30052022inj1 Smooth(Mn,1x2) b~ H M MRM of 18 channels ES+
ET1 serie 2 du 18052022 a 0.5/ 0.25 et 0.025 ppb Valid dansyle a la vraie LQ de 17aEE2 le 30 052022 inj1 pg In] 530.3> 156
100 17 aplha Ethinyl Estradiol EE2 (1);3.49;2258 89,27 26 3.102e+004

%_

D,

ET1serie2du180522a05025et0025ppbValiddansyleal Qle30052022inj1 Smooth(Mn,1x2) MRM of 18 channels ES+
ET1 serie 2 du 18052022 a 0.5/ 0.25 et 0.025 ppb Valid dansyle a la vraie LQ de 17aEE2 le 30 052022 inj1 5343=1711
100 17 aplha Ethinyl Estradiol-D4 EE2d4 (1);3.45;39042 66.555 86 5.046e+005

. 170 EE2-04 m—y,

0 -
ET1serie2du180522a05025et0025ppbValiddansyleal Qle30052022inj1 Smooth(Mn,1x2) MRM of 18 channels ES+
ET1 serie 2 du 18052022 a 0.5/ 0.25 et 0.025 ppb Valid dansyle a la vraie LQ de 17aEE2 le 30 052022 inj1 534.3>156
100 17 aplha Ethinyl Estradiol-D4 EE2d4 (1);3.45,17087.91:415 60 2.209e+005

%,

n 1 N

L s s e e s L L s L LR LA L L LR L min

220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470
Ready 17 aplha Ethinyl Estradiol EE2 (1) NUM
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Matrix effect : Low high complex matrices/Low high spike level

——

Evian water with DOC 1mg/L ( spiked before extraction eq to 1/3 new EQS)

Dansylation
MRM of 18 channels ES+
e le 30 05 2022 inj3 530.3=1711
) i 2.830e+005
17 aplha Ethinyl Estradiol EE2 (1)
3.48
170 EE2  sue =
\ 21.09
‘. -~ 427

| LA RIS B LI ey LR | v 'I"“f"“'\""""I“"I""f"“mi”

- ~1 pglinj

MRM of 18 channels ES+

1e le 30 05 2022 inj3 530.3> 156
1.340e+005
17 aplha Ethinyl Estradiol EE2 (1)
350
1375.05 =
320 -9'76 =373 4.44 476
LML B LN I BN B BRI ILRLILILE I BN B LR R B I B R e L L
WMRM of 18 channels ES+
12 le 30 05 2022 inj3 534.3=1711
Iha Ethinyl Estradiol-D4 EE2d4 (1);3.45,16901.21;60.52 3.106e+005
3.33 282 3.08 433 447 499
I L B I L B I BN L LI L IR R UL RS R LA nanas naa s nanad LT
WRM of 18 channels ES+
18 le 30 05 2022 inj3 534.3> 156
Jha Ethinyl Estradiol-D4 EE2d4 (1);3.45,8099.35,47.99 1.357e+005
330 185 4.00 435 447 1580 497
T T T T Tl Tt T T T LI NI AL I TTrTrrT T T min
3.20 3.40 3.60 3.80 4.00 420 4.40 4.60 4.80 5.00
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Tips and Tricks (not exhaustive) — optimization experimental feedback

@ Change of pre-filter and pre-column between each round of analysis

@ Rinsing the chromatographic column after each set of analyses with 90% of organic phase
and 10% of aqueous phase at 0.3ml/min during 15min

@ Change the mobile phase regularly :
- 0.1mM NHA4F water phase
- 1ImM NHA4F stock solution has a shelf life of several weeks
- the organic phase (65/35 MeOH/ACN) cannot be kept after use, stored and
reused : the experiment showed a strong impact of an old organic phase on the
signal response with a decrease in S/N

@ Ultra pure water quality with quality to be monitored : impact on the background if
degraded quality

@ Blank injection : one injection blank (MeOH) at least between each sample and two blank
after the higher level of calibration standard solution

@ Standard flushing of the injection needle with methanol
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Identification and quality criteria

< Quality criteria for identification and quantification of a compound

L INVA
- Retention time %\
- Quantification transition TQ Q
- Confirmation transition TC
- Ratio of TQ/TC transitions
- Signal to noise ratio S/N = 9 quantification
- Isotope dilution
- Injection blank

<
WA
D
A

=
N\
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Identification and quality criteria

Quiality criteria, E1 example

| Calibration solution ' Tr = 14.51min
' E1TQ269.1>145 TQ/TC=3.0
E1TC 269.1>142.9

E1-d4:272.2>148.1

| Blank injection

Evian + DOC + SPM Tr = 14.51min

0.14ng/L TQ/TC=3.0
SN (PtP) = 250
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CONCLUSION FOR LC-MS/MS :

LC-MS/MS* ALLOWS TO REACH THE FORMER EQS
LEVELS FOR ALL THE ANALYTES AND THE NEW EQS
LEVELS ESPECIALLY FOR EE2

* Valid for the instruments tested in the project
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Mass Spectrometry methods — Instrumental developments

GC/MSMS

Sample ;
| —— I

( ( ;‘ Column | Source Q1 Collision cell Q2 Detector
N\ A Oo@ - C@‘
Gas Mass spectrometry
Chromatography
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Mass Spectrometry methods — Instrumental developments

GC/MSMS

@® GC parameter optimisation
Derivatisation agent
Volume of injection
Temperature program (chromatographic separation)
Injection mode
Flow

@® MSMS parameter optimisation
MRM
temperature of MS transfert line, MSMS source
Collision energy
Dwell time
Sensitivity, selectivity
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GC parameter optimization : choice of derivatisation agent

Optimisation 1: Combination of derivatisation agent

Tested

Combinations T=60"C T=80"C

. . N
Derivatisation BSTFA MSTFA CoTTA TMSI BSTFA MSTEA CoTTA
agent catalyst catalyst
Pyridine X X X X Pyridine x X X X
EtAc X X X X EtAc X X X X
Aceton X X X X Aceton X

MeCN X X X X MeCN
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GC parameter optimization : choice of derivatisation agent

Optimisation 2: Final derivatisation agent. temperature and time
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GC parameter optimization : optimized parameters
S
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MS/MS parameter optimization : MRM choice

@ Choice of MRMs on standard solutions
Area
Intensity
S/N

@ First list of potential ineresting MRMs

@ Test of these MRMs on « real » sample extract (impact of
the matrix in terms of sensitivity and selectivity)
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Matrix effect : Low high complex matrices/Low high spike level

E1-TQ
10L0Q £ying +

DOC 1 mg/L

LOQ

10LOQ Evian +
DOC 7 mg/L +
SPM 50 mg/L
LOQ
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Matrix effect

: Low high complex matrices/Low high spike level

¥ 10LOQ! Evian +
A | DOC 1 mg/L

10LOQ| Evian +
DOC 7 mg/L +

e e e = | SPM 50 mg/L
LOQ
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CONCLUSION FOR GC-MS/MS:

GC-MS/MS* ALLOWS TO REACH THE FORMER
EQS LEVELS FOR ALL THE ANALYTES

* Valid for the instruments tested in the project
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Mass Spectrometry methods — GC-HRMS

Agilent 7250 gToF with Agilent 8890 GC

_ Gas Chromatography

GC column Agilent Technologies DB-5 MS capillary
column.
30 mx0.25 mm x 0.25 pm

Mobile He operated under constant flow

phase (1 ml min-?)

Sample TMSI (50 pL) and Acetone (50 pL)
solvent Sample volume = 100 pL (60 min at 80°C)
Injection 1pul

volume

Temperature  145°C (0 min) - 40 K/min to 205°C - 2
program K/min to 240°C - 40 K/min to 245°C. Total

run: 26.5 min
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Mass Spectrometry methods — GC-HRMS

Agilent 7250 gToF with Agilent 8890 GC

+El EIC(416.2567) Scan Frag=70.0v EDC_Kal_level_0062.0

C_Kal_level_006a
6636

The same chromatographic
separation as low-res GC-
MS/MS and comparable
sensitivity

For routine laboratories too
expensive 500 k€ (HRMS)
vs.150 k€ (low-res GC-MS)
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CONCLUSION* :

LC/HRMS NOT ENOUGH SENSITIVE

LC-MS/MS : FORMER AND NEW EQS REACHED FOR ALL THE
COMPOUNDS (ESI- AND ESI+)

GC-MS/MS ;: FORMER EQS REACHED FOR ALL THE COMPOUNDS
GC/HRMS : PERFORMANCES SIMILAR TO THOSE OF GC-MS/MS

WHAT TO DO TO HAVE GOOD PERFORMANCE ?

Careful optimization of MS conditions (in relation with matrix
interferences)

Careful and precise optimization of chromatographic separation

Track cross contamination

Use high quality criteria

Use ISTD quantification (especially in relation with matrix interferences)
Be aware of the importance of sample preparation especially purification

* Valid for the instruments tested in the project
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Mass Spectrometry methods — Instrumental developments
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