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Ion Exchange ChromatographyIon Exchange Chromatography
 a high effective tool for the analysis of immunosuppressive agent
 Simone Cristoni
 Bruker Daltonics
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SACI ionization sourceSACI ionization source
 Controlled, low potential
 Metal surface
 Low voltage ionization technique 50 V on the surface
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SACI ionization sourceSACI ionization source
 Cristoni S, Bernardi LR, Guidugli F, Tubaro M, Traldi P. The role of different phenomena in surface-activated chemical ionization (SACI) performance. J Mass Spectrom. 2005 Dec;40(12):1550-7.
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SACI benefitsSACI benefits
 High sensitivity
 High versatility
 Can work under ion exchange chromatographic conditions (low ionization potential 50 V leads to no in source discharge)
 Cristoni S, Rubini S, Bernardi LR. Development and applications of surface-activated chemical ionization. Mass Spectrom Rev. 2007 Sep-Oct;26(5):645-56.
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SACI and Ion exchange SACI and Ion exchange chromatographychromatography
 Cristoni S, et al. Rapid Commun Mass Spectrom. 2008 Jun 3;22(13):2134-2138.
 Salts conc (mmol) ESI spray current APCI spray current SACI spray current1 5 5 0,05
 10 15 5 0,0550 26 5 0,05100 40 (discharge) low voltage on the needle 0,05200 40 (discharge) low voltage on the needle 0,05300 40 (discharge) low voltage on the needle 0,05400 40 (discharge) low voltage on the needle 0,05500 40 (discharge) low voltage on the needle 0,05
 Ion current observed using different ionization sources and increasing CH3COONH4 salt concentration
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Analysis of TacrolimusAnalysis of Tacrolimus
 Classical RP approaches are used but exhibit quatitation problems due to matrix effect given by not polar co-
 eluting compounds
 SACI Ionization
 [M+Na]+
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Analysis of TacrolimusAnalysis of Tacrolimus
 Different papers describe fast Analysis of Tacrolimus
 Yuan J. et al. J Chromatogr B Analyt Technol Biomed Life Sci. 2008 Jun 1;868(1-2):34-41. Ansermot N et al. Clin Biochem. 2008 Jun;41(9):728-35.Ansermot N et al. Clin Biochem. 2008 Mar 12. [Epub
 ahead of print]Capron A et al. Ther Drug Monit. 2007 Jun;29(3):340-8.
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Analysis of TacrolimusAnalysis of Tacrolimus
 Real problems
 MATRIX EFFECT (Annesley TM. Clin Chem. 2007 Oct;53(10):1827-34.)High flow to reduce matrix effect but leads to increase costs (Cristoni
 et al. Rapid Commun Mass Spectrom. 2006;20(16):2376-82).High analytical times working in gradient conditions (eliminate retained
 not polar compounds from the chromatographic column)
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Usually employed sample preparationUsually employed sample preparation
 Matrix effect should be avoided optimizing chromatography
 Blood
 Blood proteins precipiotate by adding organic solvents
 LC-MS/MS analysis
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Analysis of TacrolimusAnalysis of Tacrolimus
 No matrix effect: not polar compounds are not reteined and do not co-elute
 [M+Na]+
 high sodium affinity
 LC-IEC-SACI-MS can be used to separate not polar from polar sodiated tacrolimus
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Analysis TacrolimusAnalysis Tacrolimus
 Experimental conditions
 Chromatography
 Cation Exchange ChromatographyPhase A: H2OPhase B: H2O +CH3COONa 50 mmolEluent: A/B 1:1 isocratic conditionsEluent flow: 500 microliter/minInjected volume: 20 microliter

Page 12
                        

Analysis TacrolimusAnalysis Tacrolimus
 Experimental conditions
 Mass Spectrometry
 HCT ultra Ion Trap (Bruker Daltonics, Breme, Germany)Ionization source: SACI operating in positive modeSurface potential: +50VNebulizer gas: 80 psiDry gas: 2 L/minNebulizer temperature 400 °CDry gas temp: 200 °C
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Analysis TacrolimusAnalysis Tacrolimus
 Experimental conditions
 Sample preparation
 30 microliters of blood were treated with 270 microliter of CH3CN in order to obtain protein precipitationThe samples were centrifuedThe collected surnatant was directly analyzed by LC-IEC-SACI-MS/MS approach
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LC-IEC-SACI-MS/MSLC-IEC-SACI-MS/MS
 Tacrolimus
 Tacrolimus isomers
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Linearity rangeLinearity range
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Quantitation stabilityQuantitation stability
 Quantitative parameters LC-RP-SACI-MS/MS LC-IEC-SACI-MS/MS
 LOD 0,01 0,001LOQ 0,05 0,01Linearity range 0,05-50 0,01-50Quantitation accuracy Da 0,5 a 8 % Da 1 a 4 %Quantitation precision Da 1 a 4 % Da 0,5 a 2 %
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Fast analysisFast analysis
 Increasing the flow from 500 to 600 microliters/minute
 Isocratic conditions using 20/80 H2O/(H2O +CH3COONa 50 mmol/CH3CN 1:1)
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LC-IEC-SACI-MS/MSLC-IEC-SACI-MS/MS
 Tacrolimus
 Tacrolimus isomers
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Quantitation stabilityQuantitation stability
 Quantitative parameters LC-RP-SACI-MS/MS (ng/mL) LC-IEC-SACI-MS/MS (ng/mL)
 LOD 0,01 0,0005LOQ 0,05 0,01Linearity range 0,05-50 0,01-50Quantitation accuracy Da 0,5 a 8 % Da 1 a 4 %Quantitation precision Da 1 a 4 % Da 0,5 a 2 %
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ConclusionsConclusions
 Fast analysis
 No matrix effect
 Cost reduction (no solvents or low amount needed)
 High sensitivity (LOD, LOQ, linerity ranges)
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SACI demo siteSACI demo site
 Web site: http://www.isbiotechnology.com
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