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New Sensor can Detect Avian

Influenza in 5 Minutes

The advent of a new sensor can quickly detect avian influenza in just 5 minutes,
greatly improving detection efficiency, providing strong technical support for
epidemic prevention and control, and helping to respond to and control the spread
of avian influenza in a timely manner.

Introduction

In recent years, avian influenza, especially highly pathogenic H5N1 avian influenza,
has frequently broken out around the world, posing a serious threat to animal
husbandry and human health.

Traditional avian influenza detection methods, such as polymerase chain reaction
(PCR) DNA detection technology, although accurate, are time-consuming, usually
taking hours or even longer, and cannot meet the urgent needs of epidemic
prevention and control in a timely manner.
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Sensors for bird flu detection

Against this background, a new sensor that can complete avian influenza detection
within 5 minutes has emerged, providing a revolutionary solution for the rapid
diagnosis and prevention and control of avian influenza.

Background of the development of new sensors

With the continuous mutation of avian influenza viruses and changes in transmission
methods, traditional detection methods have been unable to meet the requirements
of modern epidemic prevention and control.

In particular, in the United States, the continued spread of highly pathogenic H5N1
avian influenza poses a serious threat to dairy cows and poultry farms. Farmers and
public health experts urgently need a new method to monitor the infection in real
time so that prevention and control measures can be taken quickly at the early stage
of the epidemic to prevent the further spread of the epidemic.

It is in this context that Professor Rajan Chakrabarty of Washington University in St.
Louis, USA, led a team and successfully developed a new sensor that can detect
avian influenza within 5 minutes after unremitting efforts. This innovative
achievement not only greatly shortens the detection time, but also improves the
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sensitivity and accuracy of detection, providing strong technical support for the rapid
diagnosis and prevention and control of avian influenza.

Technical principle of the new sensor

This new sensor is based on electrochemical capacitive biosensor technology. By
improving the detection speed and sensitivity of the sensor, it realizes the rapid
detection of avian influenza virus. Its core technology comes from the "wet cyclone
bioaerosol sampler" for collecting new coronavirus aerosols. When the air containing
pathogens enters the sampler at high speed, it will form a surface vortex with the
wall liquid, thereby effectively capturing the virus aerosol.

Specifically, the workflow of the sensor is as follows:

1. Sampling: The air sample containing avian influenza virus is collected into liquid through
a wet cyclone bioaerosol sampler.

2. Pumping: The automatic pumping system in the sampler delivers the sample liquid to
the biosensor for detection every 5 minutes.

3. Detection: The biosensor uses the principle of electrochemical capacitance to quickly
detect the avian influenza virus in the sample and give the test results in a short time.

Performance advantages of the new sensor

This new sensor has significant advantages in performance, which are mainly
reflected in the following aspects:

1. Rapid detection: The detection can be completed within 5 minutes, which is much faster
than the traditional PCR detection method, making it possible to take prevention and
control measures in time.

2. High sensitivity: By optimizing the surface of the electrochemical biosensor, the
detection sensitivity is successfully increased to less than 100 viral RNA copies per cubic
meter of air, which can accurately detect trace amounts of avian influenza virus.

3. Non-destructive: After the sample is tested, it can still be stored for traditional PCR
analysis, realizing the reuse of samples.

4. Fully automatic operation: The whole system can be fully automatic and can be
operated without biochemical expertise, which reduces the threshold for use.

5. Economic and easily available: Made of economically available materials, it supports
large-scale production and reduces costs.

6. Expansion potential: The sensor has the expansion potential to detect multiple
pathogens. After adjustment, it can detect other influenza virus strains (such as H1N1),
new coronavirus, Escherichia coli, Pseudomonas, etc.
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Application scenarios of new sensors

This new sensor has a wide range of application scenarios, mainly including the
following aspects:

1. Poultry and livestock farms: It can be deployed at the ventilation outlets of poultry and
livestock houses to monitor the concentration of avian influenza viruses in the breeding
environment in real time, and provide data support for epidemic prevention and control.

2. Public health institutions: It can be used for public health institutions to quickly respond
to and deal with avian influenza epidemics and improve the efficiency of epidemic
prevention and control.

3. Border quarantine: It can be used for border quarantine stations to quickly detect
imported poultry products to prevent the spread of the epidemic across borders.

4. Scientific research institutions: It can be used for scientific research institutions to study
and analyze avian influenza viruses and provide data support for the development of
vaccines and drugs.

The significance of the development of new

sensors

The successful development of this new sensor not only fills the gap in the field of
rapid detection of avian influenza, but also provides important technical support for
public health prevention and control. Its significance is mainly reflected in the
following aspects:

1. Improve the efficiency of epidemic prevention and control: Through rapid and accurate
detection, the epidemic can be discovered in time, winning precious time for epidemic
prevention and control.

2. Reduce the cost of prevention and control: Due to the short detection time, simple
operation and low cost, the cost and burden of epidemic prevention and control can be
reduced.

3. Guarantee the development of animal husbandry: Through effective epidemic
prevention and control, the stable development of animal husbandry can be guaranteed
and the economic losses caused by the epidemic can be reduced.

4. Promote scientific and technological progress: The successful development of this
sensor demonstrates the huge potential of biosensor technology in the field of public
health prevention and control, and promotes scientific and technological progress in
related fields.

Future development of new sensors
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With the continuous advancement of science and technology and the continuous
expansion of application scenarios, this new sensor is expected to play a more
important role in the future. On the one hand, the sensor's performance and
detection sensitivity can be further optimized to improve its ability to detect avian
influenza virus; on the other hand, its application potential in other pathogen
detection fields can be explored, such as the detection of new coronavirus, other
influenza virus strains, and bacteria and other pathogens.

In addition, with the rapid development of technologies such as the Internet of
Things and big data, this new sensor can also be combined with these technologies
to realize functions such as remote monitoring and data analysis, providing more
comprehensive and intelligent support for epidemic prevention and control.

Case Analysis: The U.S. Avian Influenza Epidemic

and the Application of New Sensors

Take the highly pathogenic H5N1 avian influenza epidemic that continues to spread
in the United States as an example. The epidemic has posed a serious threat to dairy
cows and poultry farms. Traditional detection methods take a long time and cannot
meet the needs of epidemic prevention and control in a timely manner. This new
sensor can complete the detection within 5 minutes, providing strong technical
support for epidemic prevention and control.
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Best new sensor for detecting bird flu

According to the latest data from the Animal and Plant Health Inspection Service
(APHIS) of the U.S. Department of Agriculture, at least 35 new cases of dairy cow
infection have been reported in four states in the United States, most of which are
concentrated in California. In the face of the severe epidemic situation, this new
sensor can be deployed at the vents of poultry and livestock houses to monitor the
concentration of avian influenza viruses in the breeding environment in real time.
Once an epidemic is discovered, measures can be taken immediately to isolate,
disinfect and other prevention and control measures to prevent the further spread
of the epidemic.

At the same time, this new sensor can also establish an information sharing
mechanism with public health institutions, scientific research institutions, etc., and
upload the test results to the cloud platform in a timely manner, providing
comprehensive data support for epidemic prevention and control.

In-depth discussion: History and development of

avian influenza detection technology

Avian influenza detection technology has gone through a development process from
traditional virus isolation, hemagglutination inhibition test, ELISA and other methods
to modern PCR technology, real-time fluorescence quantitative PCR technology,
nucleic acid sequence-dependent amplification (NASBA) technology, etc. These
technologies have their own advantages and disadvantages and are suitable for
different detection scenarios and needs.

1. Traditional detection methods:

 Virus isolation: It is the most classic avian influenza virus detection method, but the
operation is complicated, time-consuming, and requires high laboratory conditions, and
is not suitable for large-scale screening.

 Hemagglutination inhibition test: It is widely used, but the sensitivity is low and it is
easily interfered by non-specific factors.

 ELISA: It is simple and fast to operate, but it is prone to false negative results.

2. Modern detection technology:

 PCR technology: It includes conventional PCR and real-time fluorescence quantitative
PCR (RRT-PCR). Conventional PCR is easy to operate and low-cost, but the detection time
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is long; RRT-PCR combines fluorescent chemical methods to achieve rapid and accurate
detection of avian influenza virus, with high sensitivity and strong specificity.

 NASBA technology: It is an RNA-based isothermal amplification technology that is easy
to operate and fast, suitable for large-scale sample screening. However, this technology
has high requirements for primer design and is easily interfered by nonspecific
amplification.

With the continuous development of biosensor technology, the application of new
sensors in the field of avian influenza detection has gradually attracted attention.
Compared with traditional detection methods, new sensors have the advantages of
fast, accurate, non-destructive, and fully automatic operation, which can better
meet the needs of modern epidemic prevention and control.

For example, researchers at the University of Guelph developed an avian influenza
detection tool based on nanobiosensors in 2015, which can obtain detection results
within 2-3 minutes through simple chemical color changes. Although the detection
sensitivity and accuracy of this method need to be improved, it demonstrates the
great potential of biosensor technology in the field of avian influenza detection.

In recent years, with the rapid development of technologies such as the Internet of
Things and big data, avian influenza detection technology has also shown a trend of
intelligence and networking. For example, the Alveo Sense avian influenza detection
system launched by Alveo Technologies in the United States can not only complete
the detection within 30 to 45 minutes, but also upload the detection results with
geo-tags in real time through the cloud platform, providing more comprehensive and
intelligent support for epidemic prevention and control.

In-depth analysis of technical details and

scientific principles

1. Electrochemical capacitive biosensor technology:

 Principle: Electrochemical capacitive biosensor is a biosensor based on electrochemical
principles, which realizes detection by measuring the electron transfer between the
electrode surface and the target biological molecule (such as avian influenza virus).
When the target biological molecule binds to the recognition element (such as antibody,
aptamer, etc.) on the electrode surface, it will cause the charge distribution on the
electrode surface to change, thereby generating a measurable electrical signal.

 Advantage: Electrochemical capacitive biosensors have the advantages of high sensitivity,
fast response speed and good selectivity. By optimizing the recognition element and
detection conditions on the electrode surface, rapid and accurate detection of
pathogens such as avian influenza virus can be achieved.
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2. Wet Cyclone Bioaerosol Sampler:

 Principle: The wet cyclone bioaerosol sampler is a device that uses the cyclone
separation principle to collect microbial particles in the air. When air containing
pathogens enters the sampler at high speed, it will be affected by centrifugal force,
causing the microbial particles to separate from the air and deposit in the wall liquid of
the sampler.

 Advantages: The wet cyclone bioaerosol sampler has the advantages of high collection
efficiency, simple operation and low cost. By adjusting the structure and operating
parameters of the sampler, effective collection of microbial particles of different particle
sizes can be achieved.

3. Sensor Optimization and Performance Improvement:

 Recognition Element Design: The recognition element is the core part of the
electrochemical capacitive biosensor, and its design directly affects the sensitivity and
specificity of the sensor. Researchers screened high-affinity and high-specificity
antibodies or aptamers as recognition elements, or adopted a multi-recognition element
combination strategy to improve the sensor's detection ability for avian influenza virus.

 Signal Amplification Technology: In order to further improve the detection sensitivity of
the sensor, researchers introduced signal amplification technology. For example, weak
electrical signals can be amplified by enzyme catalytic reactions, nanoparticle
enhancement effects, or electrochemical amplification, thereby achieving accurate
detection of low-concentration avian influenza viruses.

 Integration and miniaturization: In order to meet the needs of rapid on-site detection,
researchers are committed to integrating and miniaturizing electrochemical capacitive
biosensors. Through micromachining technology, microfluidics technology and other
means, the various components of the sensor are integrated on a tiny chip to achieve
portable, handheld rapid detection equipment.

4. Data processing and analysis algorithm:

 Real-time data processing: New sensors will generate a large amount of data during the
detection process. How to process this data in real time and accurately is one of the key
technologies. Researchers have developed an efficient data processing algorithm that
can extract, filter and calibrate the electrical signals output by the sensor in real time to
ensure the accuracy and reliability of the detection results.

 Intelligent analysis algorithm: In order to further improve the detection efficiency and
accuracy, researchers have introduced an intelligent analysis algorithm. Through machine
learning, deep learning and other methods, the data output by the sensor is intelligently
analyzed to achieve automatic identification, classification and prediction, providing
more intelligent support for epidemic prevention and control.
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Challenges and prospects of new sensors

Although new sensors have made significant progress in the field of avian influenza
detection, they still face some challenges and limitations. For example, the detection
sensitivity, specificity, and stability of sensors still need to be further improved; the
cost, production scale, and availability of sensors are also important factors that limit
their widespread application.

In the future, researchers will continue to work on the research and development
and optimization of new sensors to improve their detection performance, reduce
production costs, and expand their application range. At the same time, they will
also explore the combination of new sensors with other technologies, such as the
Internet of Things, big data, and artificial intelligence, to achieve a more intelligent
and networked avian influenza detection system.

1. Improve detection performance: Further improve the detection sensitivity, specificity,
and stability of sensors by optimizing sensor structure, improving recognition element
design, and introducing new signal amplification technology.

2. Reduce production costs: Use economical and readily available materials, optimize
production processes, and increase production scale to reduce the production cost of
sensors, making them easier to promote and apply.

3. Expand the scope of application: In addition to avian influenza detection, the application
potential of new sensors in other pathogen detection fields will also be explored, such as
the detection of new coronaviruses, other influenza virus strains, and bacteria and other
pathogens. At the same time, the application of sensors in environmental monitoring,
food safety and other fields will be expanded.

4. Intelligent and networked development: Combine technologies such as the Internet of
Things, big data, and artificial intelligence to realize the intelligent and networked
development of sensors. Through remote monitoring, data analysis and other functions,
it provides more comprehensive and intelligent support for epidemic prevention and
control.

Conclusion

The technical innovation of the new sensor that can detect avian influenza in 5
minutes provides important technical support for public health prevention and
control. Its fast, accurate, and non-destructive detection performance, as well as its
advantages of fully automatic operation, economic availability, and great expansion
potential, make it have broad application prospects in poultry and livestock farms,
public health institutions, border quarantine, scientific research institutions and
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other fields. With the continuous advancement of science and technology and the
continuous expansion of application scenarios, this new sensor is expected to play a
more important role in the future and safeguard human health and safety.

About IoT Cloud Platform

IOT Cloud Platform (blog.iotcloudplatform.com) focuses on IOT solutions,
low-altitude economic IoT, WiFi modules, sensors, smart home sensors, smart cities,
RFID, lora devices, IoT systems, IOT modules, embedded development, photovoltaic
solar energy, lithium batteries, chips, IOT circuit boards, Raspberry Pi development
and design, Arduino programming, new energy, semiconductors and other scientific
and technological knowledge and products.

FAQs

New sensors are used to detect avian influenza. FAQs:

What is this new sensor?

This new sensor was developed by Washington University in St. Louis and can detect
avian influenza virus (such as H5N1) aerosol particles in the air within 5 minutes.

How long does it take for traditional methods to detect avian influenza

virus?

Traditional methods for detecting avian influenza virus, such as polymerase chain
reaction (PCR) DNA detection technology, usually take at least 10 hours.

What are the advantages of new sensors over traditional methods?

The new sensor is fast and can be completed within 5 minutes. At the same time, it
can retain microbial samples for further analysis and can display the range of
pathogen concentrations in the farm environment, providing the possibility of
immediate action.

How does this sensor work?

The sensor uses an integrated pathogen sampling and detection device the size of a
desktop printer and is deployed at the ventilation outlet of the poultry house. Its
core technology is derived from the "wet cyclone bioaerosol sampler" that collects
the aerosol of the new coronavirus. The surface vortex is formed by the high-speed
airflow and the wall liquid to capture the virus aerosol. Every 5 minutes, the
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automatic pumping system transports the sample liquid to the biosensor for
detection.

Can the new sensor detect other pathogens?

Yes, this sensor has the potential to expand to detect multiple pathogens. After
adjustment, it can detect other influenza virus strains (such as H1N1), the new
coronavirus, as well as Escherichia coli, Pseudomonas, etc.

Why is such a fast detection method needed?

In the past year, the avian influenza virus has mutated and can be transmitted to
mammals, including humans, through air particles. Rapid detection methods can
help to detect the epidemic in time, take prevention and control measures, and
prevent the spread of the epidemic.

What is the current situation of bird flu in the United States?

In the United States, highly pathogenic H5N1 avian influenza continues to spread,
posing a serious threat to dairy cows and poultry farms. According to the latest data
from the U.S. Department of Agriculture's Animal and Plant Health Inspection
Service, at least 35 new cases of dairy cow infection have been reported in four
states in the United States, most of which are concentrated in California.

What prevention and control measures are there for bird flu outbreaks?

Current prevention and control measures include biosafety isolation, site disinfection
and equipment sterilization, and limiting animal contact. If necessary, large-scale
culling will be carried out. The U.S. Department of Agriculture recently conditionally
approved an avian flu vaccine, which is expected to provide more protection for
poultry farms.

Has this new sensor been put into use?

It is not clear whether this new sensor has been put into large-scale use, but its
research results have been published, providing a new technical means for the rapid
detection of bird flu outbreaks.
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