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Introduction

Cell Analysis - The Core of Your Laboratory
"Accurate analysis of cell samples is the key to the success of the experiment."

Cell counting is an essential and critical step in various life sciences, clinical, and industrial
laboratories. Scientists working on cell biology applications such as cell and gene therapy,
single-cell sequencing, or bioprocessing understand the importance of accurate cell counts and
characterization, cell viability testing, and the need to monitor the samples longitudinally.
Cell analysis forms the core of most of the laboratories that work with cell cultures. From simple
cell counting for proper passage of cells to more advanced analysis of metabolic activities,
applications of cell analytics provide insights on disease mechanisms, developing novel
therapeutics, and monitoring and improving bioprocesses.
Cell counting and cell health monitoring, as well as specific measurements like cellular apoptosis
monitoring and viability, are crucial in workflows such as CAR-T research, immunophenotyping,
single-cell sequencing, and more.

The use of traditional hemocytometers often involves variability and inaccuracy in cell counts, as
well as a time-consuming manual counting process. Innovations have been made to automate the
process, with the majority relying on imaging-based techniques. However, image-based systems often
lack resolution and accuracy, and cannot reliably identify stained cells for viability measurements
without a significant error rate. Alternative options are sophisticated flow cytometry instruments,
but these options are too costly to procure and are complex to use on a regular basis. A third and
relatively underutilized alternative is the gold-standard Coulter Principle-based measurement
technique, which manages to achieve the accuracy of a flow cytometer and the speed of an
imaging-based system.
While each of these technologies has its own strengths, scientists are concerned with speed,
accuracy, and convenience, and those running the lab and industries are concerned with the cost
typically associated with high-performing instruments. Our proprietary Coulter Principle-based
system delivers on all three accounts, and is therefore a perfect fit for any cell biology benchtop.
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Introduction (continued)

Why is accuracy crucial in cell analysis?

Variability in cell counts or cell health means you are unsure of how the workflow is
progressing, which could lead to failed downstream experiments and a waste of time, reagents,
and money. Highly variable counting that requires repeated testing not only wastes resources
but also often results in moving bad samples through the workflow and poor experiment results.

Why is speed crucial in cell analysis?

When you need to analyze multiple samples every single day, speed is a must. Time-consuming and
time-sensitive experiments often leave just enough time for the important step of counting and
analyzing cells, and knowing that you can rely on your fast results for making downstream
decisions is critical. When your cell suspension is sitting on ice for your single cell
analysis run, you have very limited time to get the concentration and viability data before
needing to move on to the next step. The time window for CAR-T activation is small and knowing
the moment your cells are ready is vital.

Why is affordability crucial in cell analysis?

High-quality and reliable data does not necessarily mean high-cost instruments. Every lab
requires accuracy and speed, but limited budgets prohibit large expenditures on certain
processes. When a major part of the budget is set aside for larger, more critical equipment or
more expensive experiments, affordable cell analysis becomes even more crucial.

<15s
Analysis Time
Thousands of cells

<4%
CV Accuracy

Gold-standard Coulter

15uL
Sample Volume
Microfluidic cassettes
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Moxi Cell Analyzers

Overcome variability, gain speed, and keep pockets full

Precision Cell Systems' Moxi line of instruments is designed to meet the needs of cell scientists
today, supporting them in a wide range of cell analysis applications. The Moxi cell analyzers are
fast, accurate, and personal.

Fast - Analyze thousands of cells in less than 15 seconds
Accurate - No repeat tests; get the results right the first time
Personal - Compact analyzers that find a cozy spot in your hand or on the benchtop

A unique combination of Coulter-style cell size determination and fluorescence detection

The gold-standard Coulter Principle provides the most accurate counts and volumetric particle size
of each particle for exact size measurements at the lowest comparable cost. In the Moxi GO II,
simultaneous fluorescence measurements are made using a 488nm laser and two PMT fluorescence
detection channels, providing limitless potential for fluorescence-based cell counting. The Moxi V
follows suit and uses a 532nm laser and a 561nm/LP detection channel for robust cell viability
analysis.
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Moxi Cell Analyzers (continued)

Get to Know the Moxi Cell Analyzers
Precision Cell Systems' proprietary cell counting technology
can count tens of thousands of cells in seconds, providing
first-in-class data to you quickly. Normally, accuracy is
negatively impacted by acquisition time. However, by
leveraging the gold standard Coulter Principle, we bring you
both with no compromises to either. All of this in a
self-contained, easy-to-use, and benchtop-sized machine.
Throw in the added possibility of PMT-based fluorescence
detection, and the possibilities become limitless.

Don't like wasting half of your sample on figuring out
whether your experiment worked correctly? Don't like spending
time and money on a large-scale flow cytometry run for a
simple transfection efficiency or cell viability check? Our
innovative microfluidics cassettes have created a simple,
effective, and self-contained way to get everything you need,
all for as little as 15uL. Just insert the cassette, pipette
in a small amount of your precious sample, and let the
microfluidics and our proprietary cell counting technology do
the rest.

Gold Standard Count Accuracy

Moxi GO II was compared to the gold standard Beckman-Coulter Z2 system, an image-based cell
counter, and a hemocytometer, with respect to counts of serial dilutions of a range of particle
types (beads, yeast, mammalian cells) and sizes (~4um to ~16um in mean diameter). The results
showed that the count-to-count variability, as measured by the coefficient of variation (CV),
was on the order of 20-30% for the imaging system, compared to 4% for the Moxi system.

Moxi GO II - Next Generation Dual-Channel PMT Fluorescence Cell Analyzer

In our Moxi GO II system, we have coupled our cell counting technology
with the ability to detect two channels of fluorescence to
revolutionize the way that cell counting is done. Our 488nm laser and
Photo Multiplier Tubes (PMTs) give the accuracy and detection
capabilities of a normal flow cytometer for both a 525/45nm (Green)
channel and a 561nm/LP (Orange/Red) channel. This combination gives you
unparalleled benchtop power when working with any cell type marked with
up to two fluorescent cell markers.
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Moxi Cell Analyzers (continued)
Moxi V - Mini Automated Single-Channel Fluorescence Cell Counter

Don't need two channels, but want some fluorescent capabilities? We
have you covered with our single 532nm laser and 561nm/LP (Orange/Red)
detection cell viability instrument, the Moxi V. Moxi V provides true
cell viability counts and 50-100x more sensitivity than vision
counters. Get precise cell volumes with CVs less than 3%, without the
need for triplicates in a self-contained, easy-to-use, and affordable
machine.

Moxi Z - Ultra-small Counter

Love our cell counting technology but don't need fluorescence? Then our
Moxi Z is the right machine for you. All the power of our microfluidic
cell counting in the palm of your hand, and at a low, cost-effective
rate. It provides the same robust cell counting technology of the Moxi
GO II and Moxi V, with the added ability to assess cell culture health
without the use of dyes.

What Moxi Cell Analyzers Bring to Your Lab

• Gold-standard cell counts - Get highly
accurate cell counts and exact, volumetric cell
sizing
• Robust cell phenotyping capabilities -
Differentiate cell types in mixed populations
• Consistent results - Get results right the
first time
• Ease of use - An intuitive, touchscreen design
that is easy to use
• Portability - Compact hand-held or bench-top,
your own personal instrument
• Versatility - Use it for a wide range of cell
analysis applications

What Moxi Cell Analyzers Take Away From Your Lab

• Time-consuming procedures - Test thousands of
cells in under 15 seconds
• Hassle of maintenance and cleaning - Cassettes
safely contain samples and are disposable
• Need for user training - Instruments come
without the complexities, and need no training
• Expensive instruments - Moxi instruments
address the challenge of performance vs. cost
• Variability in data - Auto-analysis eliminates
user-to-user variability
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Moxi Cell Analyzers (continued)

A Simple 4-Step Protocol

1
Pick your app

2
Load your cassette

3
Load your sample

4
Analyze results

4
Simple Steps

Pick, Load, Pipette, Analyze

<15s
Per Analysis

Fast results every time

15uL
Sample Size

Preserve precious samples

precisioncellsystems.com
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Applications

Blending user-friendly Moxi instruments into your everyday workflow
Moxi cell analyzers are being used for many types of work involving cells. They are go-to devices to
analyze the cellular composition of blood samples, measure the effectiveness of adenovirus
transfections, or monitor industrial bioprocesses such as brewing. You can know you purified your
target cell population properly, and never waste a single cell sequencing run because you added too
many dead cells. Even our most basic and affordable cell counter, the Moxi Z, has found utility in
assessing algal growth parameters and differentiating algal species.
Take a look at the applications below to understand how Moxi systems deliver results.

Immunophenotyping PBMCs

Application Use

Immunophenotyping PBMCs Perform rapid and effective Immunophenotyping (CD marker labeling) of Peripheral Blood
Mononuclear Cells (PBMCs), along with counts, purity checks, viability, and sizing. The
Moxi GO II has two fluorescent channels to let you label and monitor whatever immune cells
you are interested in, and it gives you the specificity to identify a double-positive cell
population without the cost or hassle of a larger-scale flow cytometry run. PBMC
purifications are important in HIV research, cancer immunotherapy, cord blood banking,
regenerative medicine involving mesenchymal stem cells (MSCs), and fundamental basic
science studies of cytokine-based immune responses and cellular interactions. The Moxi GO
II runs self-contained tests in disposable cassettes in under 10 seconds, with no system
warm-up, cleaning or shutdown protocol. It is the perfect system for performing immune
cell analytics while maintaining a sterile environment.

Cell QC for Single Cell Sequencing Workflows

Application Use

Cell QC for Single Cell
Sequencing Workflows

10X Genomics emphasizes three key considerations for preparing high-quality single-cell
suspensions and ensuring a successful single-cell sequencing run: minimal cell debris, low
levels of cell aggregates, and high cell viability (> 70%). Our Moxi systems will give you
the capacity to test and ensure all three of these things in a single run. Phenotyping and
isolating certain cells for downstream sequencing is easy with the added fluorescence
capabilities of our Moxi GO II. For the success of genomic analysis, 10X Genomics
emphasizes the absolute necessity for precise measurements of cell concentrations. This is
needed to ensure you add the recommended amount of cells for a smooth and successful
sequencing run. Being able to quickly and simply check your concentrations before and
after dilution to ensure you are adding the exact amount of cells that you want will
ensure that you always have good data. The Moxi V is perfectly and uniquely suited to
fulfill all of these requirements for 10X Genomics sample preparation. At a very
affordable price, you can have everything needed for your single-cell sequencing needs. If
fluorescence-based steps are important to your workflows, the Moxi GO II does everything
the Moxi V does and more and is the option for you.

precisioncellsystems.com
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Applications (continued)
GFP - Transfection and Transduction Monitoring

Application Use

GFP - Transfection and
Transduction Monitoring

Transfection is commonplace and is an essential component of many cell-based experiments,
with particular relevance for gene therapy applications. Quick and rapid monitoring of
transfection efficiency prevents wasted time and reagents for downstream experiments that
would fail due to low transfection rates. It also ensures that the viral transfection of
your gene therapy-designed genes is successful and that you can reintroduce
properly-treated cells back in for therapy. The Moxi GO II is perfect for this task, with
its quick, accurate cell counting coupled with a 525/45nm channel that effectively
identifies and quantifies GFP fluorescence. With similar technology and layout to a larger
capillary-based flow cytometer, it can provide precision information on percentages of
transfected cells (GFP+ vs. GFP-), Coulter-Principle-based cell sizing, and exact cell
concentrations. With minimal sample needed per run and a simple plug-and-play microfluidic
cassette together with dedicated onboard software applications, iterative analysis during
transfection protocol optimization becomes trivial with the Moxi GO II.

Distinguishing CD4 T Cell Activated and Resting Populations

Application Use

Distinguishing CD4 T Cell
Activated and Resting
Populations

Distinguish the active and resting stages of CD4+ T cells while also observing cell death
from antibiotics. Treatment of CD4+ cells with different antibiotics has a differential
effect on resting and activated populations. Because the Moxi systems can differentiate by
size while measuring fluorescent markers, you can observe these differential effects
through viability counting on specific resting and activated size gates. This process can
be repeated and applied to any testing to monitor how a substance differentially affects
immune cell populations.

Monitoring Cell Culture Health

Application Use

Monitoring Cell Culture Health Moxi Population Index (MPI) provides a novel approach for monitoring cell culture health
with automated detection of microbial infected cultures and CO2-deprived cultures.
Monitoring cell health and early intervention when contamination is present is crucial for
ensuring valuable cell culture populations are not lost due to repeated passaging of
bacteria-infected cells or repeated use of bad culture media. The Moxi Z is a very
affordable option that performs a rapid quantitative assessment of culture health, making
it a must-have for any cell culture lab.

precisioncellsystems.com
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Applications (continued)
Blood Cell Analysis

Application Use

Blood Cell Analysis Generate important metrics from blood samples for non-clinical analysis, including red
blood cell (RBC) counts, mean corpuscular volume (MCV), white blood cell (WBC) total
counts, and peripheral blood mononuclear cell (PBMC) size distributions and counts. Core
blood cell metrics are important indicators of pathologies including infection, anaemia,
poisoning, and a variety of diseases and cancers. The Moxi Z is a very affordable option
to deliver blood analysis results with precision, and is perfect for monitoring various
stages in non-clinical disease studies.

Rapid Apoptosis Monitoring

Application Use

Rapid Apoptosis Monitoring Apoptosis is an important cellular process that needs to be monitored in many diseases and
basic science experiments. It can also be an effective marker for the effectiveness of
drugs and treatment strategies and is a critical marker when developing therapeutics. The
translocation of phosphatidylserine (PS) from the inner to the outer leaflet of the plasma
membrane (an early-stage marker of apoptosis progression) is regularly monitored using
Annexin V with a fluorescent fluorophore conjugate attached, and subsequent cell viability
is assessed using propidium iodide (PI). Annexin V-based monitoring of apoptosis with a PE
conjugate is extremely straightforward with a Moxi V. An affordable single-channel
fluorescent quantification of cells that fits right on the benchtop gives you the accurate
results you normally need to perform a large-scale flow experiment. If additional
fluorescent markers and monitoring are needed, particularly if apoptosis monitoring is
coupled with immune-related cell populations, the Moxi GO II provides limitless
possibilities for a second 525/45nm marker of your choice. Due to its ease of use and no
requirement for warm-up, maintenance, and shut-down procedures, the Moxi series is very
well suited for time-course-sensitive experiments such as apoptosis monitoring.

Measuring Mitochondrial Membrane Potential

Application Use

Measuring Mitochondrial
Membrane Potential

Mitochondrial membrane potential, a valuable metric for the overall health of cells and a
key parameter in cellular metabolism studies, is typically done with TMRE staining. With
its single 561nm/LP detection channel, the Moxi V is the perfect affordable option for
rapid and iterative tests for mitochondrial health. Moxi V excels at longitudinal analysis
of mitochondrial potential kinetics as a result of cellular changes, introduction of
drugs, transfected reagents, or other perturbations. If additional fluorescence monitoring
with a 525/45nm-tagged fluorophore is needed, the Moxi GO II provides everything the Moxi
V does and then some.

precisioncellsystems.com
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Applications (continued)
Monitoring Yeast Counts, Viability, and Metabolic Activity in Brewing

Application Use

Monitoring Yeast Counts,
Viability, and Metabolic
Activity in Brewing

For batch-to-batch repeatability, exact yeast cell counts and viability measurements are
critical. There is a need to maintain proper concentrations of yeast throughout the
process by adding, or "pitching" yeast at various time points. The Moxi V is an affordable
option for quick and effective yeast cell analytics, with the capacity for iterative
testing of both cell concentration and cell viability in a single fast run. The Moxi GO II
has added fluorescent capabilities compared to the Moxi V, and is an easy-to-use and
highly versatile system for measuring both viability and esterase activity in an active
brew. It also has the ability to measure mitochondrial potential, a metric useful for
determining the level of flavor-contributing fatty acids in sake fermentation.

Measurement of Reactive Oxygen Species (ROS)

Application Use

Measurement of Reactive Oxygen
Species (ROS)

Monitor Reactive Oxygen Species (ROS) generation and progression over time in research
involving cellular models for neurodegenerative diseases, fibrosis, cardiovascular
disease, carcinogenesis, and cochlear damage. Fluorescent reagents in the red or orange
ranges can be easily detected using our single 561nm/LP detection channel in the Moxi V as
an affordable option for repeatable, accurate monitoring. For 525/45nm green fluorescence
detection, the Moxi GO II is the instrument of choice. With dual channels of both 561/LP
and 525/45nm, it adds incredible flexibility for two fluorophore detection options without
compromising on data quality. Our instruments have been proven to be perfect for the
measurement of ROS in various cell lines, for example, HEK-293 and Jurkat E6-1.

Assessment of Algae Growth Rates and Determination of Physiological Differences in Species

Application Use

Assessment of Algae Growth
Rates and Determination of
Physiological Differences in
Species

If you want to measure algal growth parameters such as cell size, cell number, and growth
rate, even in species such as Chlamydomonas reinhardtii, which undergoes multiple
fissions, the simple and inexpensive Moxi Z is perfect. The Moxi Z also helps determine
physiological differences between algal species. For example, differentiate Chlamydomonas
from a closely-related colonial multicellular alga, Gonium pectorale.

Moxi Users Say
"Having cell
concentration, volume and
viability in a single
count is ideal for our
work."

- University of Pennsylvania

"Having a
Target-to-effector ratio
that is off from one day
to the next can lead to a
lot of variability in
results. The Moxi
minimizes this
variability."
- AstraZeneca

"Moxi GO II provides a
fast and cheap way to
optimize and maintain
quality control for
downstream applications
in translational
discovery."

- Cedars Sinai
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Conclusion
The demand for precise, fast, and cheap cell analysis is only growing, and the Moxi instruments are
the perfect solutions to all three.

Accurate cell analytics are the foundation of life science, clinical, and industrial labs. At the
same time, cost is a concern for most scientists as it can get in the way of discovery. The
evolution of cell analysis instruments has had its fair share of challenges, such as complexity,
performance, cost, and versatility, but with Precision Cell Systems' affordable, accurate, and
personal cell analyzers, these challenges are in the past.

Accuracy. Speed. Compactness. Affordability. Convenience. Ease-of-use.

These are precisely the reasons why scientists across the globe are working with Moxi cell
analyzers, or are switching over to them right now. It's time for you to join the revolution and
convert to the next generation of personalized cell analysis.
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