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Before we start…
…Some background information:
This presentation is the result of a “merge” between my talk at the YSS and the one from my
OC’s colleague Connor Walker from Arcinova.
I would like to thank him, Arcinova and Swiss BioQuant for being cool in front of such a
“non-standard” situation and make this presentation possible.
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Defining non-standard techniques
• Or better yet, what do we mean by standard techniques?
• Defined as an agreed upon technique as the ideal way to get a desired result
• Examples include common assays such as LC-MS and ELISA.
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Defining non-standard techniques
• In contrast non-standard techniques are:
• More niche application
• Not widely adopted in the given field
• Typically excel in their respective area of application (the fact that they are new in
bioanalysis does not mean they are new technologies)
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Our non-standard case technologies
LARGE MOLECULES
Flow-cytometry

SMALL MOLECULES
ICP-MS
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What is ICP-MS?
ICP-MS

Inductively coupled plasma mass spectrometry is the most
sensitive technique that can be used to measure elements at
trace levels in biological fluids.

No specific regulatory guidance
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ICP-MS in a nutshell
• Mode of action
• Designed for elemental analysis (excels
at trace element analysis) utilising a
argon plasma torch to atomise and
ionise samples
• Robust, sensitive, and rapid method of
analysis
• Niche in application and by nature a
destructive method
• No specific regulatory guidance for
application in regulated work
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Sample handling
• Sample digestion during preparation
• Ensure the release of bound element components
• ICP-MS standard nebulisers can typically only handle up to 2% solid
matter

• Sample storage
•

•

Sample storage should mimic the container used in sample collection
Elements (even different forms of the same element) can have varying
volatility, precipitation, and container adsorption properties

• Internal standard
•

•

Elemental rather than physiochemical
IS should have ionization/atomization behaviour similar to the
analyte
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Analyte specificity
• Analyte(s) may be endogenous
• Can be found in the environment, plastics, reagents, matrix etc.
• Examples include Copper and Iron
• Contamination results in unexpected spikes in analyte concentration in
samples, undermines run data

• Sensitive assays with endogenous analytes should have contamination
control, taking the following into account
•

Materials and technique employed used for sample processing

•

Proper sample homogenization

•

Observation and investigation of abnormally high results
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Analyte interference
Elemental analysis is susceptible to 3 types of interference:
• Isobaric
•

Result of equal mass isotopes from different elements in solution (e.g. 58Fe and 58Ni
overlap)

• Double charged
•

Double charged element isotopes that contain twice the mass of the analyte (e.g.
206Pb++ (m/e = 103) equivalent to 103Rh)

• Polyatomic
•

Combination of two or more isotopes from different elements (e.g. 56Fe interfered
by 40Ar16O+)

• Can be mitigated via reaction/collision cell and careful selection of isotope(s)
that will be analysed.
•

Such interferences should be noted during validation as well as ways in which to
mitigate them
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Analyte interference
ICP-MS has both tuneable and non-tuneable parameters
• Tuneable factors include:
• Torch position
• nebuliser flow

Validation of these
features is not required

• carrier/reaction gas
• ion optic lens voltage

• Non-tuneable factors include:
• Tubing size
• Spray chamber type
• Temperature

Validation of these
features is required
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What is Flow Cytometry?
It is a technique used to detect
physical and chemical characteristics
of a population of cells.

Fluorescence emitted by
the stained cell

Laser
beam

FSC/SSC
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Fields of application… (some of them)
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Source:https://www.biolegend.com/enus/protocols/precision-count-beads-protocol-andapplications

Phenotyping

Receptor occupancy

Marquet et al.
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Forward and side scatter
The plotting of FSC vs SSC is often the first step during the FACS
analysis of the samples.
• FSC indicates the size of the cells (or beads)
• SSC is influenced by the granularity (complexity)
SSC

Incident light
FSC

Source: https://www.bio-rad-antibodies.com/blog/a-guide-to-gating-in-flow-cytometry.html
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Gating strategy
lymphocytes

CD3+
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Source: https://www.bio-rad-antibodies.com/flow-cytometry-gating-strategies.html

Panel design
1. Know your FACS
• Lasers and filters present in the instrument,
affect the type of fluorochromes of choice
2. Know your cell population and antigen
• Use bright color for low expressed antigens
and less bright for high expressed antigens
3. Minimize the «spill over»
• Try to select colors which emit at wavelenghts
far from each other
4. Include controls
• Unstained, FMO, live/death markers are keys
to success
5. Optimize the staining protocol
• Important to reach a good signal/noise
separation
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Precision of the assay
Number of Samples 3-6
Number of Replicates 3-5
Number of Runs 2 or more (This enables
determination of intra-precision, inter-precision and
inter-analyst variability)
Number of Operators 1-2
Statistical Evaluation
• Calculate the mean, SD, and %CV for each
reportable result from each sample where all three
replicates are >LLOQ, if established
• Calculate the mean of the %CV for each reportable
result from all samples (Mean %CV). The intraassay precision for each reportable result should
be reported as the Mean %CV followed by the CV
range.
Acceptance Criteria
• 10% CV is desired, up to 25% CV is acceptable
• When the population or antigen is less well
defined (rare events), 30% to 35% CV is acceptable
• It is not necessary for each sample to meet the
criteria as long as the Mean %CV meets the
criteria.
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Specificity
Number of events

An isotype control is an
antibody raised against an
antigen not present on the cell
type being analyzed and has
been specifically developed to
determine
the
level
of
background surface staining.

Log fluorescence
intensity

The best isotype control has to
share
the
following
characteristics with the actual
staining antibody:
• Host species
• Fluorophore
• Ig subclass
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Compensation
The photons emitted by fluorochromes
have
different
energies
and
wavelengths and as flow cytometers use
photomultiplier tubes (PMT) in order to
convert the phonons into electrons, the
detector can register the signal from
more than one fluorochrome. This
creates a signal overlap (spillover) which
cannot be removed by the optical
system and has to be corrected
electronically
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Stability

Stability of the marker has to be
assessed

Stability of the stained sample has to be
assessed

Conclusions
•

Validating non-standard bioanalytical methods can be straight-forward as the fundamental questions
that need to be answered are the same as those outlined in the guidance documents, but
consideration should be given to variables associated with the technique to ensure full compliance.

•

New challenges and peculiarities of non-standard techniques must be taken in account when using
them in a regulated environment.

•

Scientific judgement to ascertain what tests are needed, which are not, and what other factors (unique
to the technique) should be taken into consideration to ensure regulatory compliance.

•

When validating non-standard techniques for regulatory work, the technique should not be forced to
fit the guidance. Instead asking, how can the guidance fit the technique, and does it do so in a
compliant manner.
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