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» Getting more data in less time is one of the major directions in advancing MS instrumentation.

* Reduction of non-productive time is one of the methods used to increase instrument throughput.

« Time necessary to change instrument acquisition polarity is an example of non-productive time.

« Slowest reversing components of mass spectrometer define polarity switching time.

* For many types of mass spectrometers, slower elements include high voltage power supplies (HVPS).

» Our recent development allowed less than 5 ms polarity switching time on prototype triple stage
quadrupole instruments.
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* Faster than 5 ms polarity switching time was achieved by
incorporating a newly developed series of power supplies
from Spellman High-Voltage Electronics (Hauppauge, NY).

« The HVPS prototype testing comprised several major
activities which may be separated in two major groups.

« The first group of tests was performed on a mass
spectrometer with path-through voltage magnitude and time
profile measurements.

* The second group of tests relied on ion signal time profile
measurements for the evaluation of polarity switching time of
specific HVPSs, as well as of the entire instrument.

« Benefits of faster polarity switching have been verified while
performing quantitative analysis of nutraceuticals in a food
authentication assay.



EM HVPS: -4000 V <-> -4500 V switches in less than 5 ms
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For electron multiplier HVPS testing was done simulating different ages of the electron multiplier life cycle



Dynode HVPS switches within 5 ms
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ORANGE — PS output

New fast PS
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Positive to negative and negative to positive switching of dynode and source HVPS showed similar timing profiles.



Establishing ion signal after dynode HVPS switching

Establishing Positive lon Signal, milliseconds Establishing Negative lon Signal, milliseconds
5ms 5ms
1522 2122 2722 1034 1634 2234 2734
lon mass, Da lon mass, Da

The time difference in establishing signal for positive and negative ions may be caused by a different
mechanism of generation of secondary particles in the detector optics.



Establishing low flow ESI ion signal
after polarity switching of source HVPS
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No mass discrimination by new PSs in high flow method S
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Sheath gas range: 35 to 60 a.u., Aux gas range: 5 to 15 a.u., Flow rate: 500ul/min
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Fast PSs deliver similar signal in high flow SST method
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No compromise in signal quality at < 5 ms dwell times
in food authentication assay with polarity switching

ThermoFisher
SCIENTIFIC

Nobiletin (Pos) Nobiletin (Pos)
403 > 373 RT. 3.97 403 > 373 RT. 3.98
Average Area = 6948 ﬁ: gggg Average Area = 6858 mﬁ: gg;g
%RSD = 2.0 ' %RSD = 1.9 '
i 3500
3“““% 3000
= 25007 = 25003
2 . = .
£ 20007 £ 20007
15005 15““5
muné muné
5110; 5““5
E: = | ‘ | — EE —l | ‘ Ly
LI UL N N B R LA I UL B B N L B N I B (N L N DL I [ B I B B I SLIEEN SEL L I U U L I L UL N B (L B N (R B NN N B I
3.85 3.90 3.95 4.00 4.05 410 3.85 3.90 3.95 4.00 4.05 410
RT{min) RT{min}
With polarity switching Without polarity switching

10



11

Conclusions

 New Dynode Power Supply provides
switching time well within 5 milliseconds.

« New Electron Multiplier Power Supply
provides switching time well within 5
milliseconds.

 New Source Power Supply provides
switching time in high flow ESI mode well
within 5 milliseconds.
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New Power Supplies together with
prototype triple stage quadrupole MS
hardware and software may provide
establishing real ion signal after polarity
switching in ESI mode in under 5
milliseconds.

Quantitative analysis of nutraceuticals in a
food authentication assay confirmed
benefits of improved polarity switching time
without any loss of signal quality.
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