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Advancing Microbial Identification

An Innovative Photonic
System Enhancing Real-time
Microbial Identification &
Surveillance
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Category A (Highest Priority Agents):

Category B (Second-Highest
Priority Agents):

Category C (Third-Highest
Priority Agents):

Anthrax (Bacillus anthracis): A bacterial
infection that can be transmitted through spores
and has the potential for mass casualties. It can
affect the skin, lungs, or gastrointestinal system.
Botulism (Clostridium botulinum toxin):
Botulism is caused by a potent toxin produced by
the bacterium Clostridium botulinum. It can lead
to muscle paralysis and respiratory failure.
Plague (Yersinia pestis): A bacterial disease that
can be transmitted through fleas or respiratory
droplets. It can cause severe respiratory and
systemic symptoms.

Smallpox (Variola major): A highly contagious
viral disease with a high mortality rate. It was
declared eradicated in 1980, but concerns
remain about its potential use as a bioweapon.
Tularemia (Francisella tularensis): Tularemia is
a bacterial disease that can be transmitted
through various routes, including inhalation. It
can cause severe illness.

Viral Hemorrhagic Fevers (e.g., Ebola,
Marburg): These are a group of viruses that can
cause severe bleeding and organ failure.
Examples include Ebola virus and Marburg virus.

Brucellosis (Brucella species):
Brucellosis is a bacterial disease
transmitted from animals to
humans. It can cause flu-like
symptoms and chronic illness.
Epsilon Toxin of Clostridium
perfringens: This toxin produced
by Clostridium perfringens can
cause severe gastrointestinal
symptoms.

Food and Waterborne
Pathogens (e.g., Salmonella, E.
coli): These are bacteria that can
contaminate food and water
sources, leading to foodborne
illnesses.

Q Fever (Coxiella burnetii): Q
Fever is caused by Coxiella burnetii
and can result in a range of
symptoms, including fever and
pneumonia.

Ricin Toxin: Ricin is a toxic
protein derived from castor
beans and can be used as a
bioweapon.

Nipah Virus: Transmitted from
animals to humans and can
cause encephalitis and
respiratory illnesses.
Hantaviruses: Transmitted by
rodents and can lead to
hantavirus pulmonary
syndrome (HPS) or hemorrhagic
fever with renal syndrome
(HFRS).

Tick-Borne Encephalitis
Viruses: Transmitted by

ticks and can cause encephalitis
in humans.
Multidrug-Resistant
Tuberculosis: MDR-TB is
caused by Mycobacterium
tuberculosis strains resistant to
multiple antibiotics, making
treatment challenging.
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Enhanced Monitoring of Biological Warfare Agents (CWAs)

AJNA
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e Early Detection and Response to Disease
Outbreaks: In urban areas, AJNA's continuous

air monitoring detects a sudden pathogen

concentration spike, triggering immediate alerts

to public health authorities.
Outcomes: In outbreaks, AJNA allows rapid

response through team deployment, patient
isolation, and containment. Real-time data aids

resource allocation decisions.

Monitoring High-Risk Areas: Near the border,
AJNA, aided by Al and Big Data analysis, spots a
sudden surge in biological agents, aligning with

an unauthorized border crossing, triggering
biowarfare concerns.
Outcomes: AJNA ensures rapid security

response, swift biowarfare threat containment, o
pathogen data mapping, and enhanced border

security through real-time monitoring.

Disaster Management During a Pandemic:
During pandemics, AJNA combines data with
patient records, hospital capacities, and supply
chains. Al predicts regional case surges based

on trends and epidemiological factors.

Outcomes: Al-enhanced integration of AJNA

data with healthcare and supply chain
information enables proactive resource
allocation, temporary facility setup, timely
restrictions, and efficient resource use in
anticipated hotspots.

AJNA Integrated with Big Data, ML, and Al

e Post-Pandemic Analysis and
Preparedness: Post-pandemic, Big
Data analysis of AJNA's collected data
is conducted. Al uncovers disease
spread patterns, evaluates
containment measures, and identifies
areas for improved responses.
Outcomes: Data analysis post-
pandemic informs future
preparedness plans, enhances early
detection and response strategies,
fosters coordination between health
agencies and security forces, and
facilitates the development of
predictive models for upcoming
outbreaks.

Bioterrorism Threat Detection:
During a major international eventin
a city, AINA's Al-driven analysis
detects a dangerous biological agent
release. Swift response by
authorities, source identification, and
neutralization prevent harm.
Outcomes: Deployment of AJNA
prevents bioterrorism, ensures rapid
response and containment, enhances
security, and deters future threats,
safeguarding public safety and
minimizing casualties.
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