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Infroduction

Electrospray ionization (ESI) is one of the most important ionization methods in smt{‘on Nebulzerces 1
mass spectrometry (MS). An analyte solution is sprayed into an electric field, ’

resulting in the formation of highly charged droplets containing the analyte.
Experimental observations [1,2] show that a significant portion of the charged
droplets generated by the electrospray passes through the entrance into the

Dry-Gas

- (— ] - e =

= [

1 > lonTrap 1
= | |
— | Inlet- _I/ \
capillar h /_\
ESI Source | capiiary 1 | | | ‘ ‘ \.LP-lon-Funnel
Octopole 2

Inlet- ESI- HP-
o capillary Sprayer lon-Funnel
-1 = ! n
S (_ = | | | Octopole 1 \_/
\\\ ; ‘.‘ I = I | | | | 4;| | | [ —] |
s L 1, ]

. . ",/ N ‘.":-IL— | 1 ___ll
. Il \\ ,', — 0"

vacuum system of the mass spectrometer. The generation of droplets and thus (1900 meen
also the characteristics of aspirated droplets depend on the ion source conditions. S eede \ E = 1 d hDeteCtor
Therefore, the operation parameters of the ion source also affect the charged v Vi v v
liquid droplets observed in an ion trap mass analyzer. Fig. 1 Scheme of ESI process Fig. 2 Scheme of the Bruker amazon ETD
ESI source: A liquid analyte solution is sprayed into a strong electric field between the ESI needle and the
Accu- mass spectrometer entrance formed by the spray-shield and the inlet capillary tip. Nebulizer-Gas is
HPLC — ESI — mulation —> | Isolate | — |Analyzer| injected at the sprayer tip to assist the spray process. An additional heated gas flow, the Dry-Gas, is
introduced from the MS entrance towards the ion source, to support the droplet evaporation.

Droplet Signatures - Fragmentation

Reserpine in Acetonitril Reserpine in Isopropanol
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Reserpine (M=608.7 g/mol) was used as analyte
in isolation / fragmentation experiments.
Intensive signals of isolated ions above
| . . . . m/z = 2000 clearly indicate the presence of
x10° large, multiply charged aggregates in the ion
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trap. The signals outside the isolation range are 19 50~ 4500
0.5 generated after isolation and thus from the
: | 1 initially isolated particles.

'O_X'los ' ' ' ' ' ' With ESI, large, multiply charged particles are
| visible in the ion trap, which are fragments of 107
the initially aspirated, very large liquid droplets. '
Variation of the isolation range indicates that
the particle distribution in the ion trap spans
over a very wide m/z range with a high total
amount of ions. : 1000 2000 3000 4000 5000 000

m/z

Fig. 4 Isolation range variation Reserpine in Isopropanol
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0 L — The similar but different fragmentation patterns indicate effects of the solvent composition on the fragmentation
1.5-";)3 | reactions of the isolated aggregates. Figures 3 and 4 clearly shows the complex fragmentation dynamics of the
1.0- mo isolated aggregates. Remarkably, signals with higher m/z than the isolation range are observable with both solvents.
- Since significant cluster growth in the ion trap is unlikely due to the lack of neutral reaction partners, the signals
. o L above the isolation range are the result of charge loss processes of the multiply charged isolated particles.
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Fig. 3 Isolation range variation Reserpine in Acetonitrile
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e * The intensity increases a10° * An analyte signal appears when
B g H 10{ 7 T H using the solvent acetonitrile
>0 * Intensity is not affected as :°¢
- much as expected, but the * * The mass signals above the
- . o | structure of the signals above | ) L isolation range, resulting from
| ‘ ' | ' the isolation ranges | ‘ | | | charge loss, are increasing with
3.5 cho) Slgnrﬁca ntly 3.0_><1C0) h|gher Dry Temperature
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- » EtOH stabilized the cluster with ° Higher temperature leads to
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00 , , , | , an acceptor) 00 , , , | ,
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Fig. 5 Dry Temperature variation Reserpine in Ethanol Fig. 6 Dry Temperature variation Reserpine in Acetonitrile

Conclusions References

* Strong signatures of aspirated droplets are observed in the Amazon lon Trap with
Reserpine in different solvents

* Variation of isolation range show a very wide range of charged aggegates in the
ion trap originating from droplet fragments

* The shape of mass signals within, above, and below the isolation range and as
well as the relative intensities of charge-loss signals depend on the ions source
parameters and the isolation range

* The Dry Temperature has a pronounced effect on the observed stability of droplet
fragment species
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