
•	Dimensions of the cartridge: Height and diameter 
affect the fit, the user’s field of view, and the 
overall weight. 

•	Transparency of the material: Highly transparent 
materials improve UV transmission into the air’s 
path. Transparency depends on the material used 
and the surface finish of the final product. 

•	Weight: Excess weight contributes to fatigue 
during prolonged use. 

•	Breathing resistance: The drop-in pressure across 
the cartridge must remain below 70 mm H2O as 
per NIOSH’s standards. 

2.5. CFD Simulation 
A numerical investigation using SolidWorks was 
conducted to assess the breathing resistance 
of several respirator cartridge designs through 
CFD simulations (Figure 2). The objective was to 
determine compliance with NIOSH’s inhalation and 
exhalation resistance criterion, which is a drop-in 
pressure of less than 70 mm H2O. The CFD models 
simulate the airflow and pressure fields inside the 
cartridge under normal breathing conditions. The 
tests measured the pressure differential across each 
cartridge prototype at an inlet airflow rate of 85 L/
min (0.00142 m3/s). 

Figure 2: Results of the computational fluid dynamics 
simulation.

In summary, the selected design (Figure 3) uniformly 
addressed all critical objectives of optimization: 
•	 It maximized the delivery of UV via a lengthy dual 

helix path. 
•	 It complied with the standards for breathing 

resistance. 
•	 Its compact and lightweight construction ensured 

its usability. 
•	The streamlined dimensions ensured the visibility 

and mobility of the user. 

The integrated strengths of Design 6 made it 
the ideal candidate for final optimization and 
commercialization as a far-UVC respirator cartridge. 
Further design refinement will focus on finalizing 
the materials, printing parameters, and ergonomic 
factors, while preserving the superior performance. 
The outcome will be an optimized cartridge that 
combines industry-leading disinfection efficacy 
with uncompromising user safety, comfort, and 
regulatory compliance. This will expand access to 
reusable respiratory protection, helping to safeguard 
frontline personnel against airborne pathogens.

Figure 3: The final design of the cartridge with a section view 
showing the internal details.

3. Laboratory Experiments and Results 
In a proof-of-concept experiment, we tested 
the effectiveness of a novel far-UVC 3D-printed 
cartridge mask. Four volunteers were asked to 
exhale three times while wearing the 3D-printed 
mask with the UVC lights off and then three times 
with the UVC lights on. The aerosolized oral bacteria 
in their exhaled breath were collected on bacterial 
agar plates before the subjects wore the mask. 
These samples were incubated at 37°C overnight. 
The next day, we assessed the number of viable 
bacterial colonies on the agar plates, comparing 
the results between the conditions with and 
without UVC. The data suggest that using far-UVC 
in the cartridge of respirator masks can reduce 
aerosolized bacteria. However, the study’s limitation 
is that it could not capture the mask’s effectiveness 
against aerosolized viruses. Future research to 
examine the efficacy against viruses using human 
cell culture methods is warranted.
4. Conclusion 
In conclusion, the resulting modular cartridge 
assembly effectively delivers far-UVC disinfection, 
meets NIOSH’s breathing resistance standards, 
and prioritizes user safety, comfort, and mobility. 
It also displayed promising bacterial inactivation, 
warranting further validation of its efficacy in 
eliminating viruses.   

Poultry farming is a key component of Qatar’s food 
security strategy, yet farmers often face critical 
challenges, including disease outbreaks, nutritional 
imbalances, and breeding-management complexities. 
A team of researchers from Qatar University’s Center 
for Advanced Materials—Ms. Mizaj Sha (PhD Student 
at QU), Mr. Jai Ramesh (Undergraduate student), 
Mr. Hanish Abdulla (Undergraduate student), Mr. 
Nihal Ashik (Undergraduate student), Dr. Muni 
Raj (Research Associate), and Dr. Kishor Kumar 
Sadasivuni—collaborated with Prof. Somaya Al-
Maadeed from the College of Engineering to address 
this issue through developing The PoultryPedia 

Qatar application (Figure 1). Funded by the Qatar 
National Research Fund (Grant No. MME03-1226-
210042), this cutting-edge mobile application 
provides real-time insights on disease prevention, 
nutrition, and farm management. PoultryPedia 
Qatar is designed to empower poultry farmers, 
veterinarians, and researchers by combining expert 
knowledge with digital technology to optimize 
productivity and promote healthier flocks. By 
bridging the gap between scientific research and 
practical application, this innovative tool is set to 
transform Qatar’s poultry industry, reinforcing the 
nation’s commitment to sustainable agriculture.

Thinking of Starting 
a Poultry Business?
Here’s the Ultimate Digital Solution!

Dr. Kishor Kumar Sadasivuni
 Research Assistant Professor, Center for Advanced Materials - 
Qatar University

Qatar University Research Magazine
Issue 23, September 2025

27

Research Achievements



Figure 1: Google Play Store window of the PoultryPedia 
Qatar application.

A Smart Solution for Poultry Disease Management

Figure 2: PoultryPedia Qatar app showing 
its comprehensive disease database.

One of the biggest challenges in poultry farming is 
disease control. Viral, bacterial, and fungal infections 
can spread rapidly, causing significant economic 
losses and threatening the sustainability of farms. 
PoultryPedia Qatar includes a comprehensive 
disease database that offers in-depth information 
on the most common poultry diseases, their 
symptoms, potential causes, prevention measures, 
and treatment options (Figure 2). This feature 
allows farmers to identify symptoms early, take 
preventive measures, and respond quickly to 
outbreaks before they escalate. The database is 
continually updated with scientifically validated 
information, ensuring that users have access to the 
latest research and veterinary recommendations.
The application also provides real-time alerts 
and notifications about disease outbreaks in 
specific regions, helping farmers stay informed 
and take necessary precautions. By leveraging 
data analytics and user reports, PoultryPedia 
Qatar can track disease patterns and provide 
insights to mitigate risks. This proactive 
approach reduces poultry mortality rates and 

minimizes economic losses, contributing to 
a more resilient poultry industry in Qatar.
Optimized Nutrition and Feeding Strategies

Figure 3: PoultryPedia Qatar app showing the 
nutrition module with tailored feeding.

Proper nutrition is fundamental to poultry health, 
growth, and egg production. However, many 
farmers struggle to create balanced diets due to 
a lack of accurate information. PoultryPedia Qatar 
features an advanced nutrition module that provides 
customized feeding recommendations based on 
poultry breed, age, and growth stage (Figure 3). 
The application considers essential factors such 
as protein intake, vitamins, minerals, and energy 
requirements, ensuring that farmers can optimize 
their flocks’ nutrition for maximum productivity.
Additionally, this mobile application suggests 
dietary adjustments during critical growth phases 
and environmental changes, such as extreme 
heat, which can affect poultry metabolism and 
feed efficiency. By following scientifically backed 
feeding protocols, farmers can enhance weight 
gain, improve egg production, and maintain 
healthier flocks, ultimately increasing profitability.
Comprehensive Farm Management Tools
Managing a poultry farm efficiently requires 
careful record-keeping and structured planning 
(Figure 4). PoultryPedia Qatar serves as a 
digital assistant, enabling farmers to maintain 
detailed records of their poultry stock, vaccination 
history, health status, and productivity trends. 
This application simplifies farm operations by 
providing integrated tools for flock monitoring, 
vaccination schedules, and production analysis. 
Users can track the number of birds, their growth 
progress, and health conditions, while automated 
reminders ensure that important vaccinations 

Qatar University Research Magazine
Issue 23, September 2025

28



are never missed, minimizing the risk of disease 
outbreaks. Additionally, it helps analyze egg 
production and meat yield trends, allowing farmers 
to make data-driven decisions that enhance 
farm efficiency. By streamlining these tasks, 
PoultryPedia Qatar reduces the manual workload 
and boosts overall farm efficiency and profitability.

Figure 4: PoultryPedia Qatar app illustrating the 
process of managing poultry farm records.

Bridging the Gap Between Farmers and Experts
Another standout feature of PoultryPedia Qatar is its 
ability to connect farmers with poultry health experts 
and veterinarians. Often, small and medium-scale 
poultry farmers do not have direct access to 
professional veterinary services, which can lead 
to improper disease management and financial 
losses. The app’s teleconsultation feature enables 
farmers to seek professional advice, share health 
reports, and receive expert recommendations 
without needing to travel. This feature is especially 
valuable in remote areas, where veterinary services 
may be limited. By providing instant access 
to expertise, PoultryPedia Qatar ensures that 
farmers receive timely interventions, improving 
poultry welfare and minimizing losses.
Interactive Learning and Sustainable 
Farming Practices

Figure 5: PoultryPedia Qatar app featuring educational 
modules on the farming practice guidelines database.

Education is a cornerstone of successful poultry 
farming. PoultryPedia Qatar enhances this 
by offering interactive learning modules on 
best farming practices, biosecurity measures, 
sustainable techniques, and modern breeding 
strategies. Farmers can access step-by-
step guides, video tutorials, and research-
based articles to implement scientific and 
sustainable poultry management methods 
effectively (Figure 5).  Beyond education, the 
application provides a comprehensive guide 
on profitable poultry marketing, helping farmers 
identify the best locations and platforms to 
sell their chickens and eggs within Qatar. 
Additionally, it includes essential healthcare 
resources, ensuring farmers have access to 
expert guidance on maintaining flock health. 
Success Story in Digital Agriculture
PoultryPedia should be widely adopted by 
poultry farmers, industry professionals, and 
researchers across the country. Its impact has 
been transformative, providing users with data-
driven insights, disease prevention strategies, 
and optimized farm management solutions. By 
combining research-backed knowledge with an 
intuitive interface, the application empowers farmers 
to improve poultry health, increase productivity, 
and enhance food security in Qatar. The success 
of PoultryPedia Qatar is a testament to Qatar 
University’s commitment to technological innovation 
and agricultural sustainability. It showcases how 
digital tools can revolutionize traditional farming 
practices, making them more efficient, informed, and 
resilient. By utilizing smart solutions like PoultryPedia, 
Qatar is taking significant strides toward achieving 
self-sufficiency in poultry production while 
ensuring a sustainable future for the industry. 
PoultryPedia Qatar stands as a shining example of 
how digital transformation can address real-world 
agricultural challenges, ensuring a brighter future for 
poultry farmers in Qatar and beyond. Looking ahead, 
PoultryPedia Qatar will integrate AI-powered features 
using camera technology, allowing farmers to 
diagnose poultry health issues in real time. Through 
integrating artificial intelligence, the application offers 
instant analysis, early disease detection, and tailored 
recommendations, revolutionizing 
poultry management in Qatar. 
PoultryPedia Qatar is now available 
for all users and can be downloaded 
by scanning the QR code.
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