The benefits of HRMS compared to QqQ

The implementation of HRMS in bioanalytical workflows can offer additional levels of selectivity,
not attainable with traditional QqQ workflows. A clear benefit of this additional instrumental
selectivity is the ability to dial back on the extent of physical clean-up procedures applied to
samples, realising efficiency gains in workflows.
However, irrespective of the isolation window applied to data, all of the sample is ionized
and introduced into the instrument, leading to a build-up of contamination, which can have
a detrimental effect on instrument performance.
With reference to a QToF platform, we present tips to prolong periods between instrument cleans,
compare cleaning times for QqQ and QToF platforms and provide an assessment of robustness,
with a focus on sensitivity and mass accuracy. Finally, we explore a common trend to be aware
of when the QToF platform is contaminated and requires cleaning.

Is the HRMS robust enough to cope?

While sample clean-up can be avoided, how does it effect
the HRMS performance?

Dirty Sample = Dirty MS

Even though the selectivity of the HRMS portrays a clean
sample, a complex mixture of components and potential
contaminants are being introduced into the system
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Tips to ensure longevity of MS cleanliness and maximal performance
There are a number of approaches that can be implemented to physically limit the amount of
material introduced into the HRMS platform, therefore limiting contamination build-up.

Divert valve
Use of a divert valve physically prevents
LC flow being introduced into the MS
ionization source. Enabling a narrow
window around the retention time of the
analyte of interest can minimize
contamination of the mass analyzer.
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Scheduled ionization offers a similar benefit
to a divert valve. Source voltages are turned
off to prevent the incoming LC flow being
converted into an ion plume, therefore
preventing contamination from entering the
mass analyzer. Additionally this prolongs the
lifetime of the sampling probe.

Curtain gas
Ensuring that curtain gas
is set as high as possible whilst
still achieving desired sensitivity,
preventing excess contamination
from the ion plume entering
the mass analyzer.

Comparison of cleaning time between QqQ and HRMS

It is recognised that prevention of unnecessary
contamination is important, however, in a
bioanalytical environment cleaning is inevitable.
When cleaning is required, how does HRMS compare
to QqQ platforms?
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Vent and clean time for both is comparable between platforms.
Pump down time is significantly longer with HRMS (larger void to evacuate and stable
vacuum pressure required for mass accuracy).
This means more careful consideration is required for cleaning. Scheduled preventative
maintenance during quiet periods as opposed to reactive maintenance is recommended,
addressing contamination build-up before it limits the ability to run samples.

Robustness testing
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Extraction and analytes used for testing:
Chrysin
Protein precipitation (PPT) of plasma samples
Injected on LC–MS
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Results from sensitivity assessment
Performance of HRMS was comparable to QqQ, seeing a decrease
in instrument sensitivity over time upon repeat injection of PPT
samples.
Contamination build-up on the instrumentation is inevitable,
irrespective of platform used. As the QToF platform does not
perform any worse than the well-established QqQ platform,
this provides confidence in the robustness of the HRMS platform.
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Mass accuracy calculated for the analyte was found to be consistent
throughout approximately 1000 injections.
Ranged between -2.4 and +1.0, and -3.3 and +1.0 for the 1-hr, and the 4-hr
calibration scheme, respectively.
Well within ±5 ppm, which is the tolerance limit defined by regulatory
authorities [1–3] and accepted by the scientific community [4–6].

When it goes wrong
Non-volatile charged matrix components can build-up on the
delicate electronic parts inside the instrument.
This may present as variable mass accuracy.
Such variability can be caused by split spectral peaks,
as either peak apex may be taken for mass error calculation.
It is advisable to take a closer look at the mass spectra.
Resolve with an instrument clean!
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