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The most frequently used ionization method at By manipulating the firmware of the 6500 Triple Quad™ the first  16e+05 With the triple quad system a maximum L 2E408 Conclusion:
atmospheric pressur? '”. modern mass spectrometry is quadrupole (Q1, RF-only) can be used as a high-pass filter for the O CE=10V of the TIC is recorded by ramping the CE - The presence of charged nanodroplets in deep stages of
the EIec.tros!oray lonization (ESI) method althou.gh the mass range exceeding 1100 Da (cut-off of lower m/z-ratios). & al from O V to 180V (see fig. 3, top panel). 4 9.0e+07 MS transfer/analyzer systems of commercial ESI-MS-
mechanism is not fully understood. Upon spraying the Activation in Q2 and subsequent mass resolved detection in Q3  Zgor+04 - With a CE of 0 V only noise is present, < systems appears to be almost certain. This needs to be
analyte solution charged droplets are generated, which results in spectra with high intensities below the Q1 cut-off (see 5 because the nanodroplets having 4§ %57 considered in the ESI process theory.
eventually release the bare ions into the gas phase. It is fig. 2). In addition to the typical analyte signals (blue) and their = *%%* 7 “ ‘ H survived the MS-inlet stage also survive £ A * The individual API inlet system is not critical for this
assumed that just these ions or at most small ion bound fragment signals (red), an increase of the baseline is detected in the  (.0e+00 the high vacuum region and can thus o ?ffeCt- Nanodroplets are fieteCted using a skimmer
solvent clusters containing analyte ions pass the MS- || high mass range, which moves like a wave to lower m/z-ratios with  3.0g05 - CE=60V | not be detected in Q3. The increase of  0.0e+00 . . . . . instrument (SCIEX 6500 Triple Quad™) as well as a
inlet and reach the high vacuum region. This is to be || increasing collision energy (CE). The presence of fragmentable & the CE though invokes fragmentation 0 30 60 9 120 150 180 capillary/skimmer  (Bruker  Esquire ion trap) and
ensured by using counter gas flows and/or other highly charged nanodroplets in the MS-system is proposed to :§Z-OE+O5 7 and thus release of detectable species. ceinV ffapll)lary/funnel instrument  (Bruker amaZon ETD ion
measures at the MS-inlet. explain these observations. 2 R After the maximum at CE = 60 V the TIC ~ *°%*°° ) Ths ;;\pplication of a serious curtain gas flow aimed at
However, current publications suggest that highl . . . £ LOMDS 1 i i i
chareed nanodro Ie’g rcs the MS-ii{Iget nd reachgthz With the amaZon ETD ion Trap, the observation can be reproduced. ‘ “ |||i|”||!||!'.”‘|| decreases  again. This effect s , 3.06406 - defending contamination [2] cannot suppress the
mas;g Analvzer V\F/)herepthe constitute contamination Setting an isolation window between 2450 Da and 2550 Da 0.0E+00 1 CE - 150 V speculated.to t.)e th.e result Pf drop.let = presence of nanodroplets in the deep vacuum system.
—_— and&’;hu; cause 5 detZrioration - erformance of (apparently only baseline noise in the isolation range) and rising " ) fragmentation into ion >PECIES, Wh_'Ch -‘gz-OE*OG ‘ |  Nanodroplets are fragmented upon reaching a threshold
the entire system [1] P the trapping time, releases analyte ions (blue area, see fig. 1). g 3.0E+05 - are too srr]:all fcr)]r the opglmall\/ldsetectlon £ L oEop energy. This is accomplished in this work upon adjusting

e . Note the change of the isolated “peak”. Z range of the use -system | the collision energy in a triple quad system or longer
By specifically stimulating these often non-detectable © P g 208405 - (fragmentation into small  solvent - trapping times in an ion trap.
nanodroplets, they can disintegrate and thereby release 1.4E+03 —40 ms E 1 0r+05 - clusters or pure solvent ions). The step- PR | | | | |  Upon droplet fragmentation, an unresolved baseline

. . v 1.2E+03 A 200 ms Figure 1: Mass spectra | 0 30 60 90 120 150 180 . " . . .
detectable species. Even mass resolved signals of € . oreos -  e00me (amaZon ETD lon Trap) of a 0.0E400 - by-step  release and  subsequent CEinV increase (=2 solvent clusters) in conjunction with mass
analyte ions are detected, which excludes that the S 2. 0E+02 | trapped m/z-ratio of 2500 Da 0 500 1000 fragmentation of the CN-derivate of the  Figure 3: TIC (6500 Triple Quad™) in dependence of the CE (top resolved ion signals (-2 released analyte ions) are
b d eff i d d : = with a width of 100 Da at . . . panel) and intensity of the CN-derivate of the analyte (bottom d d
observed effect is due to ranaom noise. -‘36-05‘02 i several trapping times. m/z analyte Supports this rational (See flg- 3, panel, blue trace) and a characteristic CN fragment (red trace). Ete.Cte ) o
During an experimental investigation of several MS- §4.0E+02 - Notelt(hbel a)rea of analyte Figure 2: Mass spectra (6500 Triple Quad™) with a cut-off  bottom panel). Source temperature: 30 °C; lon Spray Voltage: 5500 V * Varying the ESI source temperature has a significant
Systems with different inlets (eg skimmer systems or = 2.0E+02 - | Zlfgfcz terl:1|erJérature' £0°C below 1100 Da (Q1) and different collision energies. Note All analytes employed exhibit com- Top panel: Note the maximum of the TIC at CE = 60 V, which fits effect on the spray behavior and thus on the
. . ’ i i S . ' the area of analyte signals (blue) and their typical ’ with the most pronounced signal “wave” in figure 2.

capillaries) the general occurrence of this phenomenon i e T o fragments (red). oarable behavior. gottom panel: Note the cross over of the traces, which i nanodroplets, as has been shown.
is demonstrated. It follows that the genesis of /2 Source temperature: 30 °C; lon Spray Voltage: 5500 V representative for all analytes/fragment pairs.  Varying the spray voltage results in far less pronounced

effects.

nanodroplets in the ESI-process must be considered.

The nanodroplet effects are influenced by varying the Effects by Varying the ESI-conditions Outlook:

ESI conditions such as the spray voltage and/or the : : 5 PN ati
Varying the ESI-temperature N Varying the lon Spray Voltage Analyze more combinations of .a.nalytes and solvents
source temperature. | R * Larger changes of the ESI-conditions
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