Comparison of mass spectrometric platforms for the
analysis of cytostatic drugs in water
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Objectives and experimental %
pipeline csic

Target cytostatic
compounds

10 ng/L EMA threshold for risk assessment

EMA, 2006. Guideline on the environmental risk assessment of medicinal products for human use.



Analytical platforms g

Orbitrap: 100.000 FWHM

TOF: 50.000 FWHM, 50%




Platforms £

Ultrahigh Resolution and

Mass Accuracy

Confirmation of Organic
Compounds

Good sensibility and
Linearity

Screening

|dentification of unknowns

Determine Elemental

Formulae with
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Ultrahigh Resolution +
Mass Accuracy +
Accurate MS/MS

* Less interferences
* More confirmation criteria
« Excellent sensibility and

Linearity

 Molecular Characterization

of unknowns

Target Analysis and

Quantification
Structural information







Pilot: 5-FU in hospital effluents &
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Target analysis and confirmation

i "4‘

l
! i csic
t v Retention Time . .
criteria Good linearity (R2=0.996)
% /\ Compound X Good Sensibility
544.1813
100 3.28 100
Compound Y 90 )
80 v Isotopic Pattern
3.65 . « o
0 Epirubicin 70
3 /\ [M+H]* 544.1815 60
100 3.89 50
% /\ Compound Z 20
LN L L B B L B I B B B | T LA L L L B B B N BB B | 30 545.1847
0 1 2 3 4 5 6 7 S
Time (min) 20
100- 544.1807 10 546.1872
1 A 547.1898
80 A= -
40_: 545.1839 _361.0709 : !m/z 379.0917
0-5212 S 54‘13 o 54|,4 S 54‘15 S 5)16 .lll S 54‘17 I : CH.O m/z 397.0917
m/z : HO
v Mass Spectrum 07 e H.N
v'Accurate Mass Precursor lon 419.0740
HCD Spectrum 256V G-I_‘|II LI L T 1 ||| T ||'| |‘| I| LN B RN B BN B | i T T 11 5|26|.ilh7|09| |L T

High Resolution Product lons

v Accurate Mass Product s

11



HPLC-OrbitrapMS target analysis
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Untarget unknown analysis
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Chlorambucil

Untarget suspect: degradation products
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Peak area
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Conclusions c

The MS potential is non-ending for the
analysis of anticancer drugs and their

degradation products, which have ef'“"m‘erged
as a new class of toxic environmental
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