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Validagdo em LC-MS(/MS)

« Mesmos critérios que outras técnicas (ex. HPLC)
— Lineariade; Exatiddo e Preciséo; LD e LQ); Estabilidade;
Robustez...
— Legislacdo, exemplos:
« FDA, Guidance for industry: bioanalytical method validation,
Drug information branch, 2001

= ANVISA, Guia para validacdo de métodos analiticos e
bioanaliticos - RE n° 899, de 29 de maio de 2003

» Especial atencdo em LC-MS(/MS):
— Calibragéo
— Recuperagéo / Efeito de Matriz

Calibracéo ponderada

» Dados homoscedasticos / heteroscedasticos
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Parametros de regressédo para curvas de calibracéo
com diferentes ponderacdes
Model W, b a r Z%RE
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Linear regression for calibration lines revisited: weighting schemes
for bioanalytical methods
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Recuperagéo / Efeito de Matriz |

» Modos de avaliagéo:

— (1) Cléssico / Quantitativo

+ Avalia Efeito de matriz, Recuperagéo e Eficiénci
do processo

— (2) Infusao em “Te” / Qualitativo
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(A) - FORTIFICAGAO DA FASE MOVEL

+ fortificacs
+ ENGvel \ / fortificagao

com analitos

(A) - FORTIFICAGAO DA FASE MOVEL

+ fontificagso -
+F. Mav:‘ com analitos ; Im -

~PROCEDIMENTO DE EXTRAGAO SEGUIDO PELA FORTIFICAGAO DO EXTRATC

extragho l o 1amﬂcgu
prep. am. com mmu. ||m

(C) - FORTIFICACAO DA MATRZ SEGUIDA PELO PROCEDIMENTO DE Exmclo

2 + fortificagio extragio / -
comansios | prpam. um =
=

Efeito de Matriz ME (%) = B/A x 100
Recuperacédo RE (%) = C/B x 100

Eficiéncia PE (%) = C/A x 100 = (ME x RE)/100

Recuperacao / Efeito de Matriz

» Modos de avaliacéo:

— (1) Classico / Quantitativo

— (2) Infusdo em “Te” / Qualitativo
» Opcdo para sistemas online
« Avalia o efeito de matriz

* A recuperacdo geralmente é calculada como
“recuperacio relativa” em sistemas online

analitos

Descarte

Espectrometro de Massas

Coluna RAM

ESI | MS/MS

|Vilvila
Sekelora

- = Posigio A 1
— Posigio B

SANTOS-NETO, A.J., et al. Anal. Chem. 79 (2007) 6359.
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Demonstracéo do Efeito de Matriz

Auséncia do Efeito de Matriz
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3- urina

*- cromatograma

K. Georgi, K. Boos, Chromatographia 63 (2006) 523.

A:TIC

B: MRM da
desipramina

C: MRM do

SANTOS-NETO, A.J., etal. J. Chromatogr. A, 1189 (2008) 514.

albendazol

“Anal. Chem. 2003, 75, 30153030

Strategies for the Assessment of Matrix Effect in
Quantitative Bioanalytical Methods Based on
HPLC-MS/MS

B.K. i, ML L. and C. M. Chavez-Ei

Merck Research Laboratories, West Point, Pennsylvania 19486

Além do efeito de matriz
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Além do efeito de matriz

Flasma Concentration (ngrel.)
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Além do efeito de matriz

CONCENTRATIONS OF ACIDIC AND BASIC DRUGS USED AS TEST ANALYTES FOR
SUPPRESSION/ENHANCEMENT EVALUATION

Compound IM=H|~ [ ](ng/uL) Compound [M+HJ* | | (ng/pl)
Fumaric acid 1150 Lo Propranolol 260.2 1.0
Malic acid 133.1 1.0 Trimethoprim 2913 10
Etidronic acid 205.2 8.0 Pipenzolate 3544 1.0
Clodronic acid 2432 1o Resperidone 4114 0.5
Niflumic acid 2814 6.0 Terfenadine 4726 1.0
Canrenoic acid 3576 6.0 Methoxyverapamil 485.6 1.0
Cholic acid 407.7 10.0 Benextracmin 591.6 7.0
Raffinose 503.4 10.0 Reserpine 609.6 5.0

Source: From Ref [12]. A study of ion suppression effects in electrospray ionization from mobile
phase additives and solid-phase extracts. Copyright 2003 John Wiley. Reproduced with permission.
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Além do efeito de matriz
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Além do efeito de matriz

SUPPRESSION AND ENHANCEMENT EFFECTS FOR THE pH ADDITIVES

005%  0.00% 050% 100%  005% 0.00% D50%  1.00%

Formic acid Ammaonium hydroxide

Positive test solu
Propranolol 36.5 288

202 102 14

Trimethoprim 47 300 -54 42 89
Pipenzolule -0l -02 002 002 00l
Resperidone -175  -3T1 96 161 168
Terfenadine 17.3 1.6 213 579 06,6
Methoxyverapumil 228 17.1 4L1 466 49l
Benextramine =3977 441 0.7 379 383

cserpine 24 214 -9  -62 -32

Negative test solution
-9 -295 -4l —458

—58. 03

~60.9 141 3

-51.6 196.1 2019

—40.8 4205 4549 4031 §
—46  -263 -394 609 619 666 321

Além do efeito de matriz

SUPPRESSION AND ENHANCEMENT EFFECTS FOR THE pH ADDITIVES

005%  DI0%  050%  100%  DOS%  010%  0DS0% 1005

Trifluoroacetic acid Acetic acid

Positive test solution

Propranolol 548 -628 70 25 258 173

Trimethoprim 400 =581 766 183 104 -04

Pipenzolate -215 374 437 001 —001 —04

Resperidone -537  -623 -03  -21 168 -317

446 ~615 -648 159 119 75

-573 =702 -726 195 166 89

—418  —427 -387 219 -289 -299

528 =717 =757 193 156 124

Negative test solution

Fuma -897 -9L1 =912 ~-151 290 -513 —595
Mali 869 884 881 -I45 276 -483 5804
Etidronic acid 731 659 202 268 100 ~178
Clodronic acid -974 —08.8 19 —49 365 496
Niflumic scid -048 —981 385 206 -221 -347
Canrenoic acid 96.1 8 —96.1 —167 -338 4 -594
Cholic acid —975 -995 —996 —I89 -—3XI —485 —639
Raffinose -840 —912 -965 —976 57 —194 -263 —636

Source: From Ref. [12]. A study of ion suppression effects in
phase additives and solid-phase extracts. Copyright 2003 John Wiley. Reproduced with permission

ctrospray ionization from mobile

EUROPEAN MEDICINES AGENCY

CIENCE MEDICINE HEALTH

21 July 2011
EMEA/CHMP/EWP/ 192217/2009
Committee for Medicinal Products for Human Use (CHMP)

Adoption by CHMP

Date for coming into effect .

.21 July 2011
. 1 February 2012

Guideline on bioanalytical method validation

“4.1.8 Matrix effect

If this approach cannot be used, for instance in the case of on-line sample
preparation, the variability of the response from lot to lot should be
assessed by analysing at least 6 lots of matrix, spiked at a low and at a high
level of concentration (maximum of 3 times the LLOQ and close to the ULOQ).
The validation report should include the peak areas of the analyte and of the IS
and the calculated concentration for each individual sample. The overall CV
calculated for the concentration should not be greater than 15%.”

Critéfios ide
Identificagdo por
LC-MS(/MS)

Algumas
regulamentacdes

WADA - World Anti-Doping Agency

SANCO - Directorate General Health and
Consumers

+ Council Directive European Communities

+ Department of Health and Human Services -
Federal Workplace Drug Testing Programs - USA

+ CCA - Codex Alimentarius, WHO
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Qualidade da identificacao

Falso positivo vs. Falso negativo
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M +
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y:measured response

(ex: signal intensity)

calibration
function (y=ax+b)

signal
B dispersion

critical value of minimum detectablevalue

the net state of the net state
variable variable
T 1 i
0 CCa ccp x: state variable

(ex: concentration)

LC-

MS Operating Modes

Quadrupole Instruments for Quantitative Analysis

| — Detector Full scan spectra
ons 4| Declustering ) single lon Monitoring (SIM)
——
— Lttt
{ quadrupdle 0 Quadrupole 1

Single quadrupole mass spectrometer

[— Collision Cell Detector Full scan spectra
ons Declustering Single lon Monitoring (SIM)
\ A \ | Product ion spectrum
— . o+ LRI
bV Precursor ion spectrum
quadrupole 0 Quadrupole 1 i Y4\ Quadupole3 Neutral loss
quadrupole 2 Selected Reaction Monitoring (SRM)

Triple quadrupole mass spectrometer

Podemos sempre confiar no MRM?
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ARUP Laboratories The Journal of Clinical Endoerinology & Metabolism 88(8):3521-3524

Alguns critérios adotados

Trends in Analvtical Chemistry, Vol. 24, Mo. 6, 2005
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Alguns critérios adotados

INTERVALOS DE TOLERANCIA PARA A
ABUNDANCIA RELATIVA DOS PICOS DE MS

Table 8. Tolerance for abundance of mass peaks in new metherds

Relative abandance

ELGO-MS CLGO-MS, LC-MS, GE/LC-MS"

EC[15] WADA [22] WADA (1)

£10% (elative) 105 (akwolute)
£20% (relative)

£10% (absolute

£5% (absolute)

£50% relative)

Ex.: betametasona vs. dexametasona

(m/z 345; 49% e 92%, respectivamente)

Trends in Analytical Chemistry, Vol. 24, No. 6, 2005

Alguns critérios adotados

CRITERIO DOS 4 PONTOS

Table 9. IP for different MS techniques [15]

MS technique IP/ion

LRMS, LRMS" precursor ion 1.0

LRMS" transition products 1.5

HRMS, HRMS” precursor ion 2.0

HRMS" transition products 25
Obs: = 4 pontos para moléculas pequenas

> 4 pontos para peptideos e proteinas

Trends in Analytical Chemistry, Vol. 24, No. 6, 2005

Alguns critérios adotados

Alguns critérios
adotados ;| - -

Alguns critérios adotados

Table 4

Examples of the number of IP eamed for a range of MS techniques

and combinations thereof (1: an integer. adapted from [29])

Technique(s) Number of ions iz

GC-MS (ET or CT) " "

GC=MS (EI and CI) 2(ED+2(CD 4

GC-MS (EI or CI). 2 (derivative A) + 2 4

two derivatives (derivative B)

LC-MS n n

GC-MS* or LC-MS? 1 precursor and 4
2 danghters

GC-MS? and LC-MS? 2 precursor ions, each 5
with 1 danghter

LC-MS* | precursor. | daughter and 5.5
2 grand-daughters

HR-MS " 2n

GC-MS and LO-MS 242 4

GC-MS and HR-MS ~ Same 2 ions for each (2 IPs each 4

— for the HRMS. no sdditional IPs for

the LRMS, same 2 ions)
L. Rivier/Analvtica Chimica Acta 492 (2003) 69-82

WADA Technical Document - TD2003IDCR

Document Number: | TD2003IDCR, Version Number: | 1.2
Written by: WADA Project Team Approved by
Date: [ May 11, 2003 Effective Date January 1, 2004

IDENTIFICATION CRITERIA FOR QUALITATIVE ASSAYS
INCORPORATING CHROMATOGRAPHY AND MASS SPECTROMETRY

QUALITY CONTROL PROCEDURES FOR
PESTICIDE RESIDUES ANALYSIS

Document N° SANCO/10232/2006

24/March/2006
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GUIDELINES ON THE USE OF MASS SPECTROMETRY (MS) FOR IDENTIFICATION,
CONFIRMATION AND QUANTITATIVE DETERMINATION OF RESIDUES

CAC/GL 56-2005
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April 13, 2004
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Identification of chemical
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@....e.. w
ACTA

Ansiytca Chumica Acts 392 (2009) 69-82
W chevereom locaic aca

Review
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