


QCMD APPLICATIONS

Explore the versatility of QCMD across a spectrum of applications. From advancing biosensors to
electrochemistry, coatings and materials science. Discover QCMD adaptability and impact across various

research domains and industrial sectors.

%@3 Biomaterials

QCMD provides powerful tools for studying biomaterial interactions
at the molecular level, offering insights that can inform the design
and development of new biomaterials for biomedical applications.
QCMD provides quantitative data on biomaterial properties, such
as mass changes, viscoelastic properties, and binding affinities.
This quantitative analysis enables researchers to characterize
biomaterials more precisely and compare different materials or
experimental conditions (including concentration, temperature,
solvent, and pH) quantitatively.
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Ay Biophysics

QCMD enables researchers to study biomolecular interactions
with high sensitivity, and real-time monitoring capabilities. These
capabilities provide valuable insights into the structure, function,
and dynamics of biological molecules, contributing to our
understanding of fundamental biological processes and facilitating
the development of new therapeutics and diagnostics.

fjjﬁi Biosensors

QCMD can detect biological interactions such as antigen-antibody
binding or DNA hybridization. Compatibility with various sample
types makes QCMD an attractive technology for biosensor research
with numerous potential applications in healthcare, environmental
monitoring, food safety, and beyond.

. Electrochemistry and battery research

QCMD can be applied in studying fuel cell and battery materials,
such as electrode/ electrolyte interactions, electrodeposition
of materials, and degradation mechanisms. It is also utilized
in electrochemical studies to investigate processes like ion
adsorption and corrosion. It provides insights into changes in mass,
viscoelasticity, and mechanical properties occurring during these
reactions.
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. Coatings and materials

QCMD offers valuable insights into the properties and behavior
of materials and coatings, contributing to advances in material
science, surface engineering, and industrial applications. The
thickness of thin films and coatings can be measured to study
deposition processes and evaluate coating uniformity. Adsorption,
corrosion, and wear resistance of materials and coatings can be
investigated by monitoring mass.

.0i| and Gas

By leveraging the capabilities of QCMD technology, researchers
in the oil and gas industry can gain valuable insights into various
processes and phenomena occurring in pipelines. Monitoring of
mass changes provides valuable insights into corrosion rates,
mechanisms, and the effectiveness of corrosion inhibitors. QCMD
can assess the adsorption behavior of hydrocarbons on various
surfaces, including pipeline materials. This information is crucial for
understanding wettability, surface interactions, and hydrocarbon
recovery mechanisms in oil and gas reservoirs. Additionally, QCMD
can characterize fluid properties, such as viscosity and density,
to aid in fluid identification, phase behavior analysis, and the
optimization of production processes.

Cleaning and detergents

QCMD technology offers valuable insights and capabilities for
improving cleaning efficacy and developing environmentally friendly
cleaning products. Surface functionalization of anti-fouling or anti-
microbial coatings, enhancing the cleanliness of surfaces in various
applications, such as food processing equipment and medical
devices.
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WHY CHOOSE BIONAVIS QCMD?

Embark on a journey of precision and insight with BioNavis QCMD. Experience real-time measurements of
adsorption and a label-free approach, setting the stage for unparalleled surface analysis.

Advantages of QCMD

v/ Real-time measurement:
Allows continuous monitoring of adsorption processes as they occur.

+ Label-free approach:
Preserves the physiological relevance by avoiding the need for external tags or markers.

v/ Quantitative analysis:
Provides precise measurement of the bound mass on surfaces.

v  Wet mass measurement:
Includes liquid incorporated in the film.

v/ Layer softness and viscoelasticity:
Assesses the mechanical properties of thin films.

~ High sensitivity:
Utilizes high frequency QCM sensors (HFF-QCM) for unparalleled detection capabilities.

~/ Layer thickness characterization:
Measures and monitors the thickness of layers deposited on surfaces.

+/ Phase behaviour profiling:
Study phase behavior of lipids, liquid crystals, and polymers.

v Complex media compatibility:
Works with various media including milk and seawater, expanding the application range.

v Versatility:
Effective in both gas and liquid environments, making it adaptable to different experimental
conditions.

+/ Electrochemical combination:
Can be combined with electrochemistry using a dedicated cell, enhancing experimental versatility.

+/ High temperature modules:
Suitable for extreme conditions, allowing measurements at elevated temperatures.

v/ User-friendly:
Features fast and easy-to-use instruments and software, ensuring accessibility and efficiency for
users.

AF

Frequency and dissipation changes during lipid bilayer formation from vesicles

AD 4

Time

( - ) Quartz Crystal Microbalance with Dissipation - QCMD www.bionavis.com



QCMD TECHNOLOGY

QCMD technology is a powerful analytical tool used to measure minute changes in mass, viscoelastic
properties, or morphology of films on a sensor’s surface. By leveraging the piezoelectric properties of quartz
crystal sensors, QCMD instruments provide highly sensitive measurements. Selecting the right sensor type is
crucial for achieving optimal results in your specific application.

QCMD MEASUREMENT PRINCIPLE

The measurement principle of the Quartz Crystal Microbalance (QCM)
technology involves harnessing the inherent properties of a quartz
crystal resonator. When an alternating electric voltage is applied to the
crystal, it undergoes mechanical oscillations at a specific frequency.

As molecules or thin films are deposited onto the surface of the
sensor, they cause changes in mass, density, and viscoelastic
properties. These alterations modify the resonant frequency and
dissipation of the crystal. The resonant frequency shifts in proportion
to the added mass, allowing for precise measurement of mass
changes. Meanwhile, changes in dissipation reflect alterations in the
energy dissipated during the crystal’s oscillation, providing insights into
the viscoelastic properties of the deposited material.

By monitoring both the frequency shift and dissipation changes
over time, researchers can obtain comprehensive information about
the adsorbed layers, including their mass, thickness, rigidity, and
solvent content. This capability makes QCMD a powerful tool
for studying processes such as thin film formation, biomolecular
interactions, surface chemistry, and material characterization. In
research and industrial applications, QCMD technology plays a
crucial role in fields ranging from biotechnology and pharmaceuticals to
materials science and nanotechnology.
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QCMD technology measures both parameters, frequency change
(Af) and dissipation change (AD), as a function of time.

QCMD SENSOR

The essence of the technology lies in oscillating quartz crystal
sensor with electrodes on both sides. Select the optimal quartz
crystal sensor type for your measurement.

Classical QCM sensors 5MHz

Functionalize your sensor in situ or ex situ. Easy ex situ coatings
with spin coating, self-assembly or other techniques of your
preference.

Sensor coatings include:
SiO,, Au, Pt, C, Fe, or other custom made surfaces

High frequency HFF-QCM quartz crystal sensors
50-150 MHz Au coated sensors for unparallel sensitivity

Love mode Surface Acoustic Wave sensors
120MHz Au coated Love SAW sensors
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INSTRUMENT SELECTION

BioNavis QCMD instruments measure fundamental frequency and 6 overtones as well as dissipation for comprehensive data.

All instrument models contains:
v/ Very easy sensor placement with QuickLock cells
+/ Transparent lid allowing user to view the sensor surface during the measurement

v Precise syringe pumps for improved liquid control

All instrument models can be equipped with:
« High frequency (HFF-QCM) sensors for unparallel sensitivity with dedicated flow cell

+/ Electrochemical cell

Four flow cell QCMD 400

. Four flow cells enabling measurement on separate sensors
simultaneously for higher throughput

. Individual temperature control for each cell

. Precise syringe pumps enabling individual flow

BioNavis QCMD characteristics for each cell
400

Enhanced single channel QCMD 110

. Integrated temperature control (15 - 65°C) for flow cell and
sample inlet

. Exceptional maximum time resolution of 500 measurement
points per second

BioNavis QCMD
110

Modular QCMD 100
. Separate modules allowing you to choose desired features

. Easy expansion and addition of modules as research
requirements grow
. Fits diverse budgetary needs

BioNavis QCMD
100

Precise syringe pump
. Integrated control of the liquid flow for high quality data
. Versatile - allow push and pull configuration and wide flow-rate range for sample
injection

. Used in QCMD 400 and 110 models (optional for 100)

Optional: Advanced flow control unit with integrated degasser, sample injector valve

and capability of handling multiple carrier fluids

If you require customized solutions just ask us! ) ) )
BioNavis QCMD instruments powered by AWSensors.

Specifications are subject to change without prior notice.
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COMPLEMENTARY MP-SPR

BioNavis product range covers also surface
sensitive Multi-Parametric Surface Plasmon
Resonance (MP-SPR) instruments.
Contact us for more information.

_) BioNavis

We are here to help you find the best solutions for
your research. Get in touch info@bionavis.com
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