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The bene�ts of HRMS compared to QqQ

The implementation of HRMS in bioanalytical work�ows can o�er additional levels of selectivity, 
not attainable with traditional QqQ work�ows. A clear bene�t of this additional instrumental 
selectivity is the ability to dial back on the extent of physical clean-up procedures applied to 
samples, realising e�ciency gains in work�ows.

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 e�ect 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.

Use of a divert valve physically prevents 
LC �ow 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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LC Waste

Scheduled ionization o�ers a similar bene�t 
to a divert valve. Source voltages are turned 
o� to prevent the incoming LC �ow being 
converted into an ion plume, therefore 
preventing contamination from entering the 
mass analyzer. Additionally this prolongs the 
lifetime of the sampling probe. 

Vent and clean time for both is comparable between platforms. 
Pump down time is signi�cantly 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.

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.

Curtain gas

Pump down after cleaning

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.

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 de�ned by regulatory 
authorities [1–3] and accepted by the scienti�c community [4–6].
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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

•

Robustness testing

When it goes wrong

Comparison of cleaning time between QqQ and HRMS

Tips to ensure longevity of MS cleanliness and maximal performance

Is the HRMS robust enough to cope?

Test 1
Sensitivity on the HRMS platform

Test 1
Comparative data from QqQ platform

Test 2
Mass accuracy

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

Dirty Sample = Dirty MS

HRMS

When cleaning is required, how does HRMS compare 
to QqQ platforms?

It is recognised that prevention of unnecessary 
contamination is important, however, in a 
bioanalytical environment cleaning is inevitable. 

Test 1 •
Sensitivity

•Test 2 
Mass accuracy

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 con�dence in the robustness of the HRMS platform.

Divert valve

Extraction and analytes used for testing: 

Chrysin 

Protein precipitation (PPT) of plasma samples 

Injected on LC–MS
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Initial calibration 

Calibration following ~1000 
injections of PPT sample

97 193 289 385 481 577 673 769 865 961

European Commission Directorate General for Health and Food Safety (2017) 
Guidance document on analytical quality control and method validation procedures 
for pesticide residues and analysis in food and feed.

US Food & Drug Administration O�ce of Foods and Veterinary Medicine (2015) 
Acceptance Criteria for Con�rmation of Identity of Chemical Residues using Exact 
Mass Data for the FDA Foods and Veterinary Medicine Program. 

US Department of Health and Human Services Food and Drug Administration Center 
for Veterinary Medicine (2003) Guidance for Industry Mass Spectrometry for 
Con�rmation of the Identity of Animal Drug Residues.

Q Sun, TW-M Fan, AN Lane, RM Higashi. Applications of chromatography-ultra 
high-resolution MS for stable isotope-resolved metabolomics (SIRM) reconstruction 
of metabolic networks. TrAC Trends in Analytical Chemistry. 
doi:10.1016/j.trac.2019.115676 (2020).

Y Pico, AH Alfarhan, D Barcelo. How recent innovations in gas chromatography-mass 
spectrometry have improved pesticide residue determination: An alternative 
technique to be in your radar. TrAC Trends in Analytical Chemistry. 
doi:10.1016/j.trac.2019.115720 (2020).

Y Liu, LA D'Agostino, G Qu, G Jiang, JW Martin. High-resolution mass spectrometry 
(HRMS) methods for nontarget discovery and characterization of poly- and 
per-�uoroalkyl substances (PFASs) in environmental and human samples. TrAC 
Trends in Analytical Chemistry. doi:10.1016/j.trac.2019.02.021 (2019).

References

1

2

3

4

5

6

This infographic has been created as part of a Bioanalysis Zone feature titled ‘HRMS versus QqQ’ in association with LGC. 
View the full feature at: www.bioanalysis-zone.com/2020/01/30/hrms-versus-QQQ-lgc_itz/

Mass accuracy data – peak splitting
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Resolve with an instrument clean!

Non-volatile charged matrix components can build-up on the 
delicate electronic parts inside the instrument.

This may present as variable mass accuracy.

It is advisable to take a closer look at the mass spectra.

50% loss 
in sensitivity

Such variability can be caused by split spectral peaks, 
as either peak apex may be taken for mass error calculation.
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