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1. How often should the routine maintenance of aerosol
management hardware be documented?
A. Only when issues arise
B. Once every three months
C. At least once a month
D. Yearly

2. What is the maximum time limit for sending intact whole
blood collected in a green top tube?
A. 6 hours
B. 12 hours
C. 24 hours
D. 72 hours

3. Which factor is primarily assessed using isotype controls?
A. Validation of sensitivity
B. Identification of potential blocking problems
C. Analysis of assay precision
D. Measurement of cellular populations

4. Which type of cells express the CD8 marker?
A. Natural Killer Cells
B. Cytotoxic T Cells
C. B Cells
D. T helper Cells

5. What is the purpose of a Fluorescence Minus One (FMO)
control in flow cytometry?
A. To measure the intensity of flurochromes in isolation
B. To identify and gate cells by excluding one flurochrome
C. To establish baseline fluorescence for all samples
D. To determine the total amount of flurochrome in a panel
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6. What defines a quality management system according to
ISO and CLSI?
A. Coordinated activities to direct and control an organization

with regard to quality
B. Strict adherence to governmental regulations and policies
C. Maximizing profit while minimizing costs
D. Continuous employee training and development

7. What does laboratory quality control aim to detect and
correct?
A. Deficiencies in patient communication
B. Deficiencies in the laboratory's analytical process
C. Deficiencies in safety equipment
D. Deficiencies in staff training

8. Which protocol is NOT part of instrument optimization in
flow cytometry?
A. Determining photoelectron efficiency
B. Evaluating signal synchronization
C. Analyzing sample cytotoxicity
D. Deducing laser delay determination

9. What is a disadvantage of optical fibers in laser
applications?
A. Overheating when lasers are used
B. Significant power loss during laser transmission
C. Incompatibility with glass components
D. Excessive weight leading to structural instability

10. The CD14 marker is dimly expressed in which type of
cells?
A. Monocytes
B. T Cells
C. B Cells
D. Natural Killer Cells
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Answers
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1. C
2. B
3. B
4. B
5. B
6. A
7. B
8. C
9. B
10. A
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Explanations
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1. How often should the routine maintenance of aerosol
management hardware be documented?
A. Only when issues arise
B. Once every three months
C. At least once a month
D. Yearly

Routine maintenance of aerosol management hardware should be documented at least
once a month to ensure optimal functioning and compliance with safety regulations. This
frequent documentation allows for the identification of any potential issues early on,
facilitating timely interventions to maintain equipment effectiveness and prevent the risk
of contamination or malfunction. Regular record-keeping also supports accountability
and traceability in the management of laboratory equipment, which is essential in
clinical and research environments that handle sensitive specimens and data. By
maintaining a consistent schedule, staff can ensure that all procedures are followed
correctly and that equipment remains in compliance with established protocols. This
level of diligence is crucial in maintaining the integrity of cytometric analyses and
ensuring the safety of personnel and samples.

2. What is the maximum time limit for sending intact whole
blood collected in a green top tube?
A. 6 hours
B. 12 hours
C. 24 hours
D. 72 hours

The maximum time limit for sending intact whole blood collected in a green top tube is
12 hours. The green top tube contains sodium heparin as the anticoagulant, which
preserves the blood sample for certain assays within this time frame. Beyond 12 hours,
the integrity of the blood sample may begin to deteriorate, affecting the accuracy of
laboratory results, particularly in assays that are sensitive to cellular metabolism and
changes in the blood components. Therefore, it is essential to analyze or transport the
blood sample within the specified time to ensure reliable diagnostic outcomes.
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3. Which factor is primarily assessed using isotype controls?
A. Validation of sensitivity
B. Identification of potential blocking problems
C. Analysis of assay precision
D. Measurement of cellular populations

Isotype controls are primarily utilized to identify potential blocking problems in flow
cytometry assays. They serve as a baseline or reference point to determine the
non-specific binding of antibodies to the target cells or tissues. By using isotype
controls—antibodies that are of the same isotype as the primary antibodies but do not
recognize any specific antigen—you can discern whether the observed signal is due to
specific binding or if it is influenced by non-specific interactions.  When analyzing cell
populations, it is crucial to ensure that any fluorescence detected is genuinely indicative
of the markers being studied, rather than arising from background noise or non-specific
attachment. Isotype controls help in confirming that any positive signal observed is
indeed from the specific target and not from antibodies binding randomly or through
other interference.  This process is essential for validating assay results and ensuring the
reliability of the conclusions drawn from the data. The other options, while relevant to
different aspects of assay design and evaluation, do not directly relate to the primary
purpose of isotype controls, which is focused particularly on identifying and quantifying
non-specific antibody interactions.

4. Which type of cells express the CD8 marker?
A. Natural Killer Cells
B. Cytotoxic T Cells
C. B Cells
D. T helper Cells

Cytotoxic T Cells are characterized by the expression of the CD8 surface marker, which is
critical for their function in the immune system. CD8 is a co-receptor that enhances the
interaction between the cytotoxic T Cells and MHC Class I molecules, facilitating the
recognition and elimination of infected or malignant cells. This interaction is vital for the
ability of cytotoxic T Cells to kill target cells effectively.  Natural Killer Cells, while also
involved in the immune response and recognized for eliminating infected or cancerous
cells, do not express the CD8 marker; instead, they have their distinct set of activating
receptors. B Cells primarily express different markers such as CD19 and CD20, playing a
key role in antibody production. T helper Cells express the CD4 marker rather than CD8,
which is fundamental in immune regulation and activation of other immune cells. Thus,
the specific expression of CD8 is a defining feature of Cytotoxic T Cells, distinguishing
them within the immune system.
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5. What is the purpose of a Fluorescence Minus One (FMO)
control in flow cytometry?
A. To measure the intensity of flurochromes in isolation
B. To identify and gate cells by excluding one flurochrome
C. To establish baseline fluorescence for all samples
D. To determine the total amount of flurochrome in a panel

A Fluorescence Minus One (FMO) control is utilized in flow cytometry to set a precise
gating strategy by specifically excluding one fluorescent marker from the panel. The
primary purpose of this control is to determine the contribution of a single fluorochrome
to the overall fluorescence signal in a multi-parameter analysis.   In practice, when
creating gates in flow cytometry, the FMO control allows researchers to discern whether
the signal observed from a particular population of cells is genuinely positive for that
specific marker or if it is simply due to background noise or spillover from other
fluorescent dyes in the panel. Essentially, it helps in defining the threshold that
distinguishes between positive and negative populations for the marker that has been
excluded.  In contrast, the other choices do not accurately capture the primary usage of
the FMO control. Measuring the intensity of fluorochromes in isolation refers to a
different type of control that does not relate specifically to gating. Establishing a
baseline fluorescence for all samples is not the focus of an FMO control, as it is more
about filtering out interference rather than creating a general baseline. Finally,
determining the total amount of fluorochrome in a panel does not align with the purpose
of an FMO control, which is focused on assessing the influence

6. What defines a quality management system according to
ISO and CLSI?
A. Coordinated activities to direct and control an organization

with regard to quality
B. Strict adherence to governmental regulations and policies
C. Maximizing profit while minimizing costs
D. Continuous employee training and development

A quality management system, according to ISO and CLSI, is fundamentally defined by
the coordinated activities that direct and control an organization concerning quality.
This definition emphasizes the structured approach required for effectively managing
quality throughout an organization. It involves the integration of processes,
responsibilities, and resources, ensuring that the products or services meet customer and
regulatory needs.  A quality management system aims to enhance customer satisfaction
and improve operational efficiency by systematically managing processes, reducing
variation, and fostering continuous improvement. This aligns closely with the principles
established by ISO standards, which prioritize a holistic and strategic approach to
quality.  The other choices, while they may represent important aspects of organizational
management, do not capture the comprehensive essence of what defines a quality
management system. Strict adherence to regulations is essential but is part of the
broader scope of quality management. Similarly, maximizing profits and continuous
employee training are components that can contribute to an organization's success but
do not encapsulate the structured and coordinated framework necessary for a quality
management system.
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7. What does laboratory quality control aim to detect and
correct?
A. Deficiencies in patient communication
B. Deficiencies in the laboratory's analytical process
C. Deficiencies in safety equipment
D. Deficiencies in staff training

Laboratory quality control is primarily focused on ensuring the accuracy, reliability, and
precision of analytical results generated by the laboratory's testing processes. By aiming
to detect and correct deficiencies in the laboratory's analytical process, quality control
measures help ensure that tests produce valid outcomes that can inform clinical
decisions. This encompasses monitoring various aspects of the testing workflow, such as
the performance of instruments, reagents, and procedures, and implementing corrective
actions if deviations from expected performance are observed.  In a clinical laboratory
setting, where the stakes are high, any inaccuracies in analytical processes can lead to
misdiagnoses or inappropriate treatments. Therefore, regular quality control checks are
essential to validate that the tests being performed uphold the standards required for
patient care. By focusing on the analytical processes, the laboratory can maintain
stringent quality standards and continuously improve its testing reliability.

8. Which protocol is NOT part of instrument optimization in
flow cytometry?
A. Determining photoelectron efficiency
B. Evaluating signal synchronization
C. Analyzing sample cytotoxicity
D. Deducing laser delay determination

In the context of flow cytometry, instrument optimization is focused on ensuring that the
instrumentation is set up correctly to provide the best possible data quality. This often
involves several protocols aimed at fine-tuning the performance of the instrument in
terms of signal detection, efficiency, and accuracy.  Determining photoelectron
efficiency, evaluating signal synchronization, and deducing laser delay determination are
all directly related to optimizing how the flow cytometer detects and processes
fluorescence signals from samples. Photoelectron efficiency refers to the ability of the
detector to convert incident photons into electrical signals effectively, which is crucial
for accurate measurements. Evaluating signal synchronization ensures that the timing of
signal detection is synchronized with the flow of particles in the liquid stream, thereby
facilitating accurate data collection. Deducing laser delay determination focuses on
aligning the laser detection timing with the arrival of particles at the detector to ensure
that signals are captured correctly.  Analyzing sample cytotoxicity, on the other hand,
involves assessing the biological effects of a sample (e.g., how it affects cell health or
function), which is more relevant to the biological interpretation of results rather than
the instrument optimization process itself. While important for understanding the overall
experiment, this assessment does not contribute to fine-tuning the performance of the
flow cytometer. Hence
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9. What is a disadvantage of optical fibers in laser
applications?
A. Overheating when lasers are used
B. Significant power loss during laser transmission
C. Incompatibility with glass components
D. Excessive weight leading to structural instability

Significant power loss during laser transmission is indeed a recognized disadvantage of
optical fibers in laser applications. When lasers are transmitted through optical fibers,
attenuation can occur due to several factors such as absorption, scattering, and bending
losses. These factors can lead to a reduction in the intensity of the laser light as it travels
through the fiber, which can be particularly problematic in applications requiring high
precision and intensity.   Maintaining the integrity of laser signals often requires
carefully designed fibers and optimal operating conditions to minimize these losses.
Designers and engineers must account for the properties of the optical fibers being used,
including their refractive index, core diameter, and the wavelength of the laser, to reduce
this power loss as much as possible.   Choosing the right type of fiber and ensuring
proper installation and maintenance can help mitigate these challenges, but the inherent
risk of significant power loss remains a notable issue in the implementation of optical
fibers for laser applications.

10. The CD14 marker is dimly expressed in which type of
cells?
A. Monocytes
B. T Cells
C. B Cells
D. Natural Killer Cells

CD14 is a surface marker that is predominantly expressed on monocytes and
macrophages. In the context of flow cytometry and immunophenotyping, monocytes
typically exhibit a dim expression of CD14 compared to other myeloid cells. This
characteristic expression level is significant because it distinguishes monocytes from
other leukocyte types, such as T cells, B cells, and natural killer (NK) cells, which do not
express CD14 or do so at very minimal levels.  Monocytes can be further classified into
classical (CD14++CD16−), intermediate (CD14++CD16+), and non-classical
(CD14+CD16++) subsets, but all typically show a dim expression pattern for CD14 on the
flow cytometry profile when comparing to the bright expression seen on activated
macrophages. The CD14 marker is a co-receptor for toll-like receptors (TLRs) and is
crucial in immune response, making the identification of monocytes through CD14
expression important in both research and clinical settings.  In contrast, T cells, B cells,
and natural killer cells express different sets of surface markers that are used for their
identification. T cells express CD3, B cells express CD19, and NK cells express CD56,
none of
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