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concentration should my SST be 
set to?” There is no right or wrong 
answer to this and, again, experience 
will act as a guide.

If the method has a challenging 
lower limit of quantitation (LLoQ), 
then setting an SST around this level 
(1x or 1.2x the LLoQ) makes sense. 
Alternatively, if an assay is prone to 
carry-over then an SST concentration 
at the upper limit of quantitation 
would help assess whether this is an 
issue. When this kind of informa-
tion is not known, I usually suggest 
beginning with an SST concentration 
around 1.5x or 2x LLoQ to provide 
a degree of con� dence in the assay’s 
sensitivity. Beginning with this con-
centration also provides a signal large 
enough to distinguish a case of a 
missing peak from a case of a severe 
loss of sensitivity. The laboratory 
would then review concentration 
during the lifetime of the assay to 
ensure that it is suitable.

I also recommend that laborato-
ries keep for easy reference a copy 
of a typical SST chromatogram, the 
LC back pressure trace, and the key 
acceptance criteria. These key inputs 
could be stored electronically—such 
as a shortcut on the instrument 
desktop computer—or even posted 

physically on a clipboard beside the 
instrument (Figure 2). In addition 
to the SST, chromatograms from the 
reagent blanks, injected with the SST, 
should be assessed to ensure that 
they do not contain analyte peaks.

When an assay is known to have 
closely eluting assay interferences, 
such as 3-epi-25OH Vitamin D3 
in a 25OH Vitamin D3 assay, these 
substances should be included in 
the SST material to ensure suf� cient 
chromatographic resolution before 
submitting a sample batch. When 
closely eluting unknown interfer-
ences are present in patient samples, 
such as with some total urine meta-
nephrines assays, it is good practice 
to use a representative patient 
sample as the SST, either stored as 
extracts, when stable, or extracted 
fresh on the day when instability is 
an issue.

When Things Go Wrong
SSTs can fail acceptance criteria 
in many ways, such as the peak 
seeming to be in the wrong place, 
being too small, or missing. In my 
experience most of these issues have 
a simple cause that the laboratory 
can easily resolve, including but not 
limited to:

• The auto-sampler is sampling 
from the wrong vial/there is no 
vial present/the vial is empty

• The wrong type of sample 
plate has been placed in the 
auto-sampler

• The wrong method has been 
submitted

• There is a leak in the LC or the 
LC is not connected to the MS

• The wrong column/mobile phase/
ion source is being used
To seasoned operators these 

possible causes may seem obvious; 
however, when an SST fails and there 
is time pressure to get the system 
up and running, even experienced 
operators can miss them. This is why 
it’s worth having a checklist as a � rst 
pass before starting any extensive 
troubleshooting. 

When troubleshooting begins 
I often refer to the mantra cham-
pioned by John Dolan in his “LC 
Troubleshooting” column in LCGC 
North America—divide and conquer 
(July 2004;22:618-622). The key 
to this strategy is using a decision 
tree to begin troubleshooting based 
on the information provided by 
the SST and the LC back pressure 
trace. For example, a peak that is 
eluting late, combined with a lower 
than expected LC back pressure, 
suggests that there is an issue with 
solvent delivery or mobile composi-
tion. This immediately rules out the 
mass spectrometer and directs the 
trouble-shooter toward looking for 
a leak or checking that the mobile 
phase has been made correctly. If 
the same issue occurred but the LC 
back pressure was fluctuating in a 
rhythmic fashion, then a further 
level on the decision tree could 
direct attention specifically to the 
check valves on the pump heads. 

The same approach holds true 
for assessing reagent blank samples, 
where we commonly see two types 
of issues (Figure 3): the carryover 
blank has a peak in it (injection 4) 
and all the blanks have a peak in 
them (injection 1, 2, and 4).

The � rst issue appears to be carry-
over and would lead the operator ini-
tially to investigate the auto-sampler 
(wash solvent levels or composition, 
needle seal, etc.). The second issue 
would suggest system contamination, 
and the troubleshooting scientist 
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