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Chapter 1: Executive summery 

The Plant-Based Research Centre (PBRC) is a 

pioneering facility dedicated to the scientific study, 

cultivation, and commercialization of plant-based 

resources with medical, nutritional, and industrial 

significance. PBRC stands as a critical hub for research 

and innovation, especially in the context of global shifts 

towards sustainable, eco-friendly, and health-conscious 

solutions. The Centre focuses on developing improved 

cultivation methods, extracting high-value compounds, 

and creating commercial opportunities from indigenous 

and medicinal plants. 

At the core of PBRC's mission is the drive to unlock the 

potential of natural plant resources in a way that benefits 

both local communities and international markets. 

Through its advanced research programs, field trials, and 

patented technologies, PBRC bridges the gap between 

traditional knowledge and modern science. The Centre 

recognizes that many of the answers to today’s global 

health, nutrition, and climate challenges can be found in 

nature if harnessed correctly. 
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PBRC operates with a strong emphasis on innovation. It 

does not just replicate known farming techniques; it 

actively seeks to improve them. Through its research 

teams, PBRC develops new propagation techniques, 

identifies disease-resistant varieties, and enhances the 

yield and active compound concentration of plants. This 

involves a mix of biotechnology, precision agriculture, 

and traditional wisdom. For instance, its patented 

methodologies for plant propagation and processing 

provide a structured, science-backed framework that 

cultivators can rely on. These patents serve as blueprints 

for consistent, high-quality production, ensuring both 

sustainability and profitability. 

The importance of PBRC lies not only in its scientific 

work but also in its broader social and economic impact. 

The Centre supports farmer education, providing rural 

communities with the tools, knowledge, and seedlings 

needed to adopt high-value crops. By doing so, PBRC 

contributes directly to local livelihoods, improves food 

security, and fosters economic independence. Moreover, 

the facility plays a critical role in conserving 
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biodiversity, especially in regions where plant species 

are under threat due to deforestation or climate change. 

PBRC’s significance is also tied to global health trends. 

As more consumers turn to plant-based remedies and 

supplements, the demand for standardized, traceable, and 

ethically sourced plant materials is growing. PBRC fills 

this need by ensuring every stage of production from 

nursery to post-harvest is documented and compliant 

with international standards such as Good Agricultural 

Practices (GAP), organic certification, and 

pharmaceutical-grade quality control. 

In addition to cultivation, PBRC is involved in value 

addition. The Centre works on post-harvest processing, 

compound extraction, and formulation of plant-based 

products. Whether it's essential oils, nutraceuticals, or 

cosmetic ingredients, PBRC ensures that plant materials 

are processed to retain their full therapeutic or 

commercial value. This vertical integration from seed to 

shelf enables the Centre to support not just farming, but 

also small-scale manufacturing and export readiness. 
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What further sets PBRC apart is its commitment to 

traceability and transparency. The Centre integrates 

digital tools such as blockchain traceability, QR-coded 

packaging, and mobile-based farmer support systems. 

This not only builds consumer trust but also ensures 

product safety and quality assurance at all levels. 

Another major advantage of PBRC is its role in 

intellectual property development. By registering 

cultivation processes and extraction methods as patents, 

the Centre creates defensible commercial models that 

can be licensed to partners globally. This protects local 

innovations and ensures that the benefits of indigenous 

plant knowledge flow back to the communities that 

preserve them. 

PBRC’s partnerships span research institutions, 

universities, private companies, and government bodies. 

These collaborations allow the Centre to stay at the 

forefront of plant-based science and expand its impact. 

Joint ventures in agribusiness, exports, and wellness 

products have already begun generating revenue and 
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creating employment, especially among youth and 

women in rural areas. 

In summary, PBRC is more than a research institution it 

is a catalyst for transformation. By blending science with 

sustainability, tradition with technology, and local with 

global, the Centre is creating a model for how plant-

based innovation can drive development in the 21st 

century. Whether tackling health issues, promoting 

climate-smart agriculture, or building new economic 

pathways, PBRC’s work is timely and vital. Its strategic 

focus on patented processes, capacity building, and 

market linkages positions it as a key player in the plant-

based economy of the future. 

Technology Introduction 

The Plant-Based Research Centre (PBRC) is built 

around advanced biotechnology systems, guided 

significantly by the innovations laid out in patent 

WO2016092583. This patent serves as the technological 

backbone of PBRC's operations, focusing on the efficient 

cultivation and harvesting of microalgae in modular 
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bioreactors. The approach outlined in the patent is not 

only innovative but also scalable, sustainable, and 

suitable for multiple environmental conditions making it 

ideal for industrial, pharmaceutical, and agricultural 

applications. 

This section breaks down the core technologies 

embedded in PBRC’s systems, with a focus on modular 

bioreactor design, strain selection, cultivation 

techniques, harvesting methods, and downstream 

processing. Each component plays a vital role in 

maximizing the yield, purity, and usability of the 

biomass particularly algae, which are at the heart of the 

facility’s biotechnology focus. 

1. Overview of the Patent (WO2016092583) 

The patent WO2016092583 primarily describes a system 

for cultivating photosynthetic microorganisms 

especially algae using modular, scalable 

photobioreactors. It covers the entire growth cycle, from 

inoculation to harvesting, under tightly controlled 

environmental parameters. 
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What makes this technology unique is its modular 

construction and operational flexibility. The 

bioreactors are designed to be easily connected, 

expanded, or moved. Each module operates semi-

independently, allowing different strains or 

environmental conditions in each reactor. This creates a 

highly adaptable and efficient production system. 

2. Modular Bioreactors 

At the center of PBRC’s operation is the modular 

photobioreactor system, as defined in the patent. 

2.1 Design and Structure 

Each bioreactor is a closed-loop system composed of 

transparent tubing or panels that maximize surface area 

for sunlight or artificial light exposure. These are 

assembled into modular units that can be installed 

vertically or horizontally, depending on space and design 

preferences. 

• Material: Made of UV-resistant polycarbonate 

or glass to ensure durability and transparency. 



11 
 

• Configuration: Vertical tubular loops or flat-

panel designs depending on the strain’s light 

requirement. 

• Volume per unit: Ranges from 50 to 500 liters. 

Scalable to industrial level. 

• Orientation: Designed to optimize light 

exposure, gas exchange, and nutrient flow. 

2.2 Key Features 

• Air and CO₂ Regulation: Each module is fitted 

with gas exchange systems to deliver controlled 

amounts of carbon dioxide and oxygen. 

• Temperature Control: Integrated cooling or 

heating systems ensure constant optimal 

temperatures, reducing stress on algae strains. 

• Agitation System: Internal flow mechanisms 

prevent sedimentation and promote even 

exposure to light and nutrients. 
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• Sterilization Ports: Easy cleaning and 

sterilization for contamination control. 

2.3 Scalability and Mobility 

Modularity allows the system to grow with demand. 

Additional units can be plugged into the network with 

minimal infrastructure changes. This flexibility is key for 

both pilot-scale trials and commercial production. 

3. Algal Strain Selection 

PBRC focuses heavily on strain selection based on the 

desired output be it bioactive compounds, lipids, 

pigments, or biomass for fertilizer or feed. 

3.1 Common Strains Used 

• Spirulina (Arthrospira platensis): High in 

protein, antioxidants, and pigments. Used in 

health supplements. 

• Chlorella vulgaris: Rich in chlorophyll and 

detoxifying agents. 
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• Haematococcus pluvialis: Source of 

astaxanthin, a powerful antioxidant. 

• Nannochloropsis sp.: High lipid content, 

suitable for biofuel and omega-3 extraction. 

• Dunaliella salina: Produces high levels of beta-

carotene. 

3.2 Criteria for Selection 

• Growth rate and biomass yield 

• Resistance to contamination 

• Ability to grow in controlled conditions 

• Extraction potential of desired compounds 

• Compatibility with photobioreactor environment 

4. Cultivation Process 

The growth process is fully automated and monitored 

using a digital control system connected to sensors in 

each module. 
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4.1 Inoculation 

Cultivation begins with the inoculation of bioreactors 

using starter cultures grown in sterile lab environments. 

This ensures purity and avoids contamination. 

• Cultures are introduced at 5–10% of total reactor 

volume. 

• Nutrient media are added based on the strain's 

needs (e.g., BG-11, Zarrouk’s medium). 

• Reactor conditions are set: temperature (20–

30°C), pH (7–8), light intensity (80–200 

µmol/m²/s). 

4.2 Growth Phase 

• Light: Delivered through sunlight or LED panels 

tuned to red and blue spectrums. 

• CO₂: Fed in small, regular bursts, typically 1–5% 

concentration. 
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• Agitation: Continuous circulation using 

peristaltic or centrifugal pumps to prevent 

settling. 

• Duration: Most strains reach peak biomass within 

7–14 days. 

4.3 Monitoring 

• Optical Density (OD) sensors monitor cell 

concentration. 

• pH and EC sensors ensure media stability. 

• Automated logging of temperature, dissolved 

oxygen, and CO₂ uptake helps track strain 

performance. 

 

5. Harvesting and Filtration 

After reaching maximum cell density, harvesting begins. 

The patent outlines non-disruptive methods that protect 

fragile compounds. 
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5.1 Biomass Collection 

• Algae are concentrated using centrifugal 

separation or membrane filtration. 

• For Spirulina and larger cells, mesh filtration is 

also viable. 

• Water is recycled back into the system after 

filtration. 

5.2 Dewatering 

• Centrifuged biomass is further dried using low-

heat air dryers or vacuum systems to preserve 

compounds. 

• Final moisture content is reduced to 5–10% for 

long-term storage. 

6. Downstream Processing 

Post-harvest, the biomass is processed into various forms 

based on its intended use powders, capsules, extracts, or 

oils. 
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6.1 Extraction Methods 

• Supercritical CO₂ Extraction for oils and 

carotenoids. 

• Ultrasonic-assisted Extraction for proteins and 

pigments. 

• Enzymatic Hydrolysis for breaking down cell 

walls and releasing nutrients. 

6.2 Product Formulation 

PBRC formulates algae-based inputs for: 

• Nutraceuticals (capsules, tablets) 

• Functional foods (smoothies, bars) 

• Cosmetics (lotions, face masks) 

• Agricultural supplements (organic fertilizer, 

foliar sprays) 

6.3 Quality Control 

Each product batch undergoes testing for: 
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• Heavy metals and contaminants 

• Protein, lipid, and carbohydrate content 

• Microbiological purity 

• Active compound levels (e.g., astaxanthin, 

phycocyanin) 

 

7. Environmental and Economic Impact 

7.1 Environmental Benefits 

• Carbon Sequestration: Algae absorb CO₂, 

contributing to carbon neutrality. 

• Water Recycling: Closed-loop water use reduces 

waste. 

• Minimal Land Use: Vertical design requires less 

space than conventional agriculture. 

7.2 Economic Potential 
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• High-value markets in health, food, cosmetics, 

and biofuels. 

• Job creation in research, cultivation, processing, 

and sales. 

• Export-ready products aligned with global 

wellness trends. 

 

8. Integration with Other PBRC Systems 

The bioreactor systems are not standalone. They 

integrate with broader PBRC initiatives: 

• Wastewater-fed algae systems to treat effluents 

while producing biomass. 

• Algae-based biofertilizers for PBRC field crops. 

• Research collaborations using bioreactors to test 

GMO or hybrid strains under controlled 

conditions. 
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Conclusion 

PBRC’s core technology, anchored by the patented 

system (WO2016092583), represents a complete and 

advanced method of producing algae and other 

photosynthetic microorganisms for commercial and 

scientific use. The modular photobioreactors provide a 

scalable, clean, and efficient platform to grow a wide 

variety of strains under precisely controlled conditions. 

This ensures high-quality outputs that meet the demands 

of global markets in health, nutrition, and sustainability. 

With this technology, PBRC is not just cultivating 

biomass it’s cultivating opportunity. Whether it’s rural 

employment, sustainable agriculture, or cutting-edge 

biotech innovation, the Centre’s bioreactor systems 

provide a strong technological and economic foundation 

for a plant-based future. 
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Chapter 2: Urban Integration & 

Sustainability 

The Plant-Based Research Centre (PBRC) was 

designed not only to function as a rural agricultural 

innovation hub but also to adapt seamlessly into urban 

and peri-urban environments. Guided by the 

foundational patent (WO2016092583) and aligned with 

global grant initiatives supporting sustainable cities, 

PBRC technologies and methods can be implemented 

within city limits to solve interconnected urban 

problems: food insecurity, waste management, and 

renewable energy production. 

This section explores how PBRC fits into the urban 

fabric, with a focus on local food production, 

bioresource recycling, decentralized energy solutions, 

and community resilience. It explains how modular 

bioreactor systems, vertical farming, and plant-based 

innovations are leveraged to address challenges in 

densely populated areas. 
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1. Context: Why Urban and Peri-Urban Integration 

Matters 

Urban areas are rapidly expanding, with more than half 

the global population living in cities. These 

environments face rising food insecurity, waste 

overflow, air and water pollution, and growing demand 

for clean energy. Land scarcity limits conventional 

agriculture, and food must often travel long distances 

before reaching urban consumers, leading to losses, 

emissions, and high costs. 

PBRC’s modular, low-footprint technology directly 

responds to these challenges by offering scalable, self-

contained systems that can operate in parking lots, 

rooftops, walls, basements, schools, and abandoned 

urban spaces. It converts underutilized infrastructure into 

bio-production sites, transforming cities from consumers 

into producers. 
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2. Urban Food Security and Local Production 

2.1 Urban Agriculture with Microalgae and 

Medicinal Plants 

The PBRC system allows for hyperlocal production of 

nutrient-dense microalgae such as Spirulina, Chlorella, 

and Dunaliella salina—ideal in cities where space is 

limited but nutrition demands are high. These species 

can grow in closed-loop photobioreactors without soil, 

making them perfect for balconies, rooftops, or 

greenhouses. 

Benefits: 

• Grows up to 20x more protein per square meter 

than conventional crops. 

• Does not compete with food crops for soil or 

fresh water. 
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• Provides affordable protein, vitamins, and 

essential fatty acids for low-income urban 

residents. 

2.2 Edible Plant Walls and Modular Towers 

PBRC’s plant propagation systems also include modular 

vertical growing units that support edible greens, herbs, 

and medicinal plants. Using nutrient film or drip-

irrigated systems, these units can be installed in schools, 

clinics, markets, and apartment blocks. 

• Fast-growing species like Moringa, Basil, and 

Mint are favored for their health and culinary 

value. 

• Modular towers can also include microgreens and 

leafy vegetables with short harvest cycles (7–21 

days). 

• Promotes community farming cooperatives and 

self-managed food systems. 
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3. Urban Waste Upcycling 

PBRC’s patented process promotes a circular economy 

model by integrating organic waste streams as inputs for 

plant and algae growth. 

3.1 Bioreactors Powered by Urban Organic Waste 

One of the key integrations of patent WO2016092583 is 

its compatibility with nutrient-rich waste inputs. Algae 

bioreactors can be connected to pre-treated greywater, 

aquaponics effluent, or fermented food waste streams 

to reduce costs and repurpose waste as a resource. 

• Wastewater treated through algae also undergoes 

biological polishing removing nitrogen, 

phosphates, and pathogens. 

• Algae grown on waste-based media can be 

converted to biofertilizer or animal feed, 

completing the loop. 

3.2 Decentralized Compost and Biofertilizer 

Production 
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In addition to algae, PBRC modules can support small-

scale composting units integrated into urban gardens. 

Kitchen waste is transformed into compost or digested 

into liquid biofertilizer, which is then used to feed 

vertical garden towers and potted urban farms. 

• This eliminates the need for chemical fertilizers. 

• Reduces landfill pressure and methane emissions. 

• Promotes waste segregation habits among city 

dwellers. 

 

4. Renewable Energy and Urban Decentralization 

Cities are energy-hungry and often lack clean sources of 

power at the community level. PBRC systems support 

decentralized bioenergy production through integrated 

design. 

4.1 Algal Biomass as Biofuel 
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The high lipid content in strains like Nannochloropsis 

and Chlorella makes them suitable for bio-oil 

extraction, which can be processed into biodiesel. While 

not meant to replace grid electricity, this provides a 

renewable backup energy source for community 

kitchens, lighting, and microgrids. 

• Community algae systems can produce fuel for 

emergency use. 

• Reduces reliance on fossil-based backup systems 

like diesel generators. 

• Supports energy independence in disaster-prone 

or underserved zones. 

4.2 Biogas from Urban Organic Waste 

PBRC integrates anaerobic digestion units that can 

process food waste, market waste, and garden trimmings 

to produce biogas for cooking and bio-slurry for 

fertilizer. 
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• Perfect for use in peri-urban schools, hostels, or 

housing cooperatives. 

• Each unit can serve 20–50 households or one 

institution. 

• Biogas reduces urban wood and charcoal use, 

curbing indoor air pollution. 

 

5. Climate Resilience and Ecosystem Services 

5.1 Carbon Capture with Algae in Cities 

Algae cultivated through PBRC’s bioreactors absorb 

high amounts of CO₂. When deployed in traffic-heavy 

areas, rooftops, or near industrial sites, these units serve 

as carbon scrubbers offsetting urban emissions. 

• Each kg of algae captures approximately 1.8 kg 

of CO₂. 

• Modular systems can be installed on high-rises, 

reducing local carbon footprint. 
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5.2 Heat Island Mitigation 

Vertical gardens and algae walls also reduce ambient 

urban temperatures. Plants and moisture cycles from 

these systems lower surface temperatures, especially 

when scaled across multiple rooftops or community 

centers. 

5.3 Flood and Water Management 

PBRC promotes rainwater harvesting and greywater 

reuse through its integration systems. Captured water 

feeds algae and plant modules, reducing pressure on city 

water systems and preventing runoff-induced urban 

flooding. 

 

6. Education, Youth Employment, and Urban 

Livelihoods 

6.1 Training and Community Labs 

PBRC models in urban zones can act as living labs for 

schoolchildren, youth groups, and local cooperatives. 
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Modules can be installed in schools or libraries, teaching 

students about sustainability, science, and self-reliance. 

• Training includes plant propagation, algae 

culture, composting, and biofertilizer use. 

• Youth earn through growing and selling 

seedlings, health products, or compost packs. 

6.2 Green Job Creation 

As more urban communities adopt PBRC models, 

employment opportunities grow in system installation, 

plant maintenance, waste processing, algae harvesting, 

and distribution of final products. 

• Encourages entrepreneurship in low-income 

neighborhoods. 

• Boosts gender-inclusive employment through 

home-based systems. 
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7. Design Compatibility with Urban Spaces 

PBRC systems are engineered for minimal interference 

with everyday city life. 

7.1 Space-Efficient Modules 

• Wall-mounted vertical gardens on buildings. 

• Flat roof bioreactors with collapsible structures. 

• Balconies fitted with algae tanks and leaf crop 

towers. 

7.2 Smart Monitoring for Urban Use 

• IoT-enabled sensors monitor water, light, CO₂, 

and pH in real-time. 

• Linked to mobile apps for reminders, alerts, and 

system management. 

• Ensures non-expert users can manage their units 

effectively. 
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8. Policy Alignment and Partnerships 

8.1 Government & NGO Integration 

PBRC models can be adopted under city planning and 

food security programs: 

• Fits within climate action plans for green cities. 

• Aligns with smart city programs using IoT and 

circular systems. 

• Collaborates with urban agriculture policies 

and local food councils. 

8.2 Support from Grants and SDG Frameworks 

• SDG 11: Sustainable cities and communities – 

PBRC supports local food systems, clean energy, 

and resilient infrastructure. 

• SDG 12: Responsible consumption and 

production – Encourages circularity through 

waste-to-value systems. 
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• SDG 13: Climate action – Integrates carbon 

capture, heat reduction, and green coverage. 

• Eligible for green innovation grants, youth 

employment programs, and city-wide food and 

health campaigns. 

 

Conclusion 

PBRC’s technology, inspired by the flexibility and 

sustainability described in patent WO2016092583, is not 

limited to remote agricultural settings. Its urban and 

peri-urban potential is transformative bringing food, 

energy, and waste solutions directly into the heart of 

cities. By combining modular bioreactors, vertical 

farming, and integrated waste processing, PBRC turns 

cities into productive ecosystems rather than passive 

consumption hubs. 

Its ability to empower residents, support green jobs, 

reduce emissions, and restore ecosystem balance makes 
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PBRC an ideal model for future urban development 

where cities are not just sustainable, but self-sustaining. 
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Chapter 3: Technical Methodology of 

Cultivation Process 

Introduction 

This methodology outlines the detailed, step-by-step 

technical process of cultivating [Insert Crop/Plant 

Name], drawing from the claims and abstract of a 

referenced patent. The cultivation process is broken 

down into distinct phases: site selection, soil preparation, 

seed selection, planting, nutrient management, pest and 

disease control, harvesting, and post-harvest handling. 

Each step is described based on scientifically grounded 

procedures and verified techniques, aligning with the 

specifications and protection of the patent in question. 

1. Site Selection and Preparation 

Site selection is a foundational step. The patent outlines 

that ideal cultivation requires specific climate, altitude, 

and soil conditions to optimize yield and quality. 

1.1 Climate and Altitude Requirements 
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• Select areas with moderate rainfall (700–1200 

mm annually). 

• Temperature range should be 18–28°C. 

• Altitude preference is between 1,000 and 1,800 

meters above sea level, ensuring stable 

temperatures and reduced pest pressure. 

1.2 Soil Requirements 

• Choose well-drained loamy or sandy loam soils 

with a pH between 6.0 and 7.2. 

• Conduct soil testing to confirm nutrient 

availability and absence of harmful residues or 

heavy metals. 

1.3 Land Clearing and Tilling 

• Clear vegetation manually or mechanically. 

• Plough the land to a depth of 20–25 cm. 
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• Harrow twice to break clumps and smooth the 

surface. 

1.4 Soil Enrichment 

• Apply farmyard manure at 8–10 tons per hectare 

and incorporate into soil. 

• Add dolomite lime if soil pH is below 6.0, based 

on lab recommendations. 

2. Seed and Propagation Material Selection 

The patent emphasizes using certified seeds or clonal 

cuttings with high germination and disease resistance 

rates. 

2.1 Seed Selection Criteria 

• Use seeds from mother plants with proven high 

yield, disease resistance, and oil or active 

compound concentration (as relevant to the 

species). 
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• Prefer seeds with 95% germination rate, stored in 

dry, cool conditions. 

2.2 Clonal Propagation 

• In patented propagation method, select semi-

hardwood cuttings 10–15 cm in length with 3–5 

nodes. 

• Treat with rooting hormone (e.g., IBA at 2,000 

ppm) before planting in a mist chamber nursery. 

• Rooting occurs in 15–25 days. Harden seedlings 

for 2–3 weeks before field transfer. 

3. Nursery Establishment 

A well-established nursery improves survival rates and 

allows for early vigor. 

3.1 Nursery Bed Preparation 

• Raised beds of 1m width and unlimited length. 

• Media: sand, compost, and topsoil in 1:1:1 ratio, 

sterilized using steam or solarization. 
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3.2 Sowing and Watering 

• Sow seeds at 2 cm depth and 5 cm spacing. 

• Water lightly twice a day using a fine rose can. 

• Germination typically starts in 5–7 days and 

completes by 14 days. 

3.3 Maintenance and Transplanting 

• Apply diluted foliar spray (0.5% NPK 19:19:19) 

once seedlings reach 3-leaf stage. 

• Transplant when plants are 30–45 days old, 10–

15 cm tall, with at least four true leaves. 

4. Field Planting and Spacing 

Field planting is timed at the start of the rainy season or 

under irrigated conditions. 

4.1 Spacing and Layout 

• Prepare planting pits of 30x30x30 cm. 
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• Apply 200g compost + 50g neem cake per pit. 

• Maintain spacing of 60x60 cm or 90x90 cm 

depending on canopy size and intercropping plan. 

4.2 Planting Method 

• Plant seedlings with root ball intact. 

• Firm soil around base. 

• Water immediately after planting. 

5. Irrigation Management 

Proper water management is vital during early growth 

and flowering stages. 

5.1 Irrigation Schedule 

• First 30 days: irrigate every 3 days. 

• Post-establishment: irrigate weekly or based on 

soil moisture. 
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• Use drip irrigation where possible to conserve 

water and target root zone. 

5.2 Water Quality Standards 

• pH: 6.5–7.5 

• EC: < 1.0 dS/m 

• Avoid saline or contaminated water sources. 

6. Nutrient Management 

Patented process integrates organic and inorganic 

fertilizers based on crop stage. 

6.1 Basal Dose 

• Apply NPK (10:26:26) at 60 kg/ha during 

planting. 

• Supplement with 5 tons vermicompost per 

hectare. 

6.2 Top Dressing 
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• At 30 days: 40 kg urea per hectare 

• At 60 days: foliar spray of micronutrients (Zn, 

Mg, Fe mix) 

• At flowering: 30 kg/ha of potash to enhance 

secondary metabolite content 

6.3 Foliar Application 

• Use water-soluble fertilizers at 0.5% 

concentration 

• Apply in early morning or late evening to avoid 

leaf burn 

7. Weed, Pest, and Disease Management 

The patented system emphasizes Integrated Pest 

Management (IPM). 

7.1 Weed Control 

• Manual weeding every 20 days 
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• Use mulch (rice husk, straw, black polythene) to 

suppress weeds and retain moisture 

7.2 Pest Monitoring and Biological Controls 

• Set pheromone traps for borers and moths 

• Introduce Trichogramma wasps and neem-based 

biopesticides at 15-day intervals 

7.3 Fungal and Bacterial Diseases 

• Spray copper oxychloride (0.25%) or 

Trichoderma-based formulations preventively 

• Use Bacillus subtilis as a biological bactericide 

8. Flowering and Maturation Monitoring 

The patent highlights that yield and active content are 

influenced by harvest timing. 

8.1 Growth Stages 

• Vegetative: 0–45 days 
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• Bud initiation: 45–60 days 

• Flowering: 60–90 days 

• Maturation: 90–120 days (varies with cultivar) 

8.2 Monitoring Parameters 

• Measure plant height, number of branches, and 

node count 

• Use handheld sensors to monitor chlorophyll 

content and maturity index 

9. Harvesting Protocol 

Harvesting is critical for quality retention and market 

value. 

9.1 Harvest Timing 

• Harvest when 70–80% flowers mature or when 

oil content/alkaloid peaks (per lab analysis) 

• Early morning harvest reduces wilting 
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9.2 Method 

• Use sharp hand tools or pruning shears 

• Avoid dragging or bruising plant parts 

9.3 Yield Monitoring 

• Record yield per plant and per hectare 

• Note weather, pest, and nutrient conditions at 

time of harvest for traceability 

10. Post-Harvest Handling 

Proper handling preserves quality, potency, and value. 

10.1 Drying 

• Shade drying in mesh trays with 1-inch spacing 

• Maintain airflow and avoid direct sunlight 

• Final moisture content should be below 10% 

10.2 Sorting and Grading 
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• Remove damaged, discolored, or immature parts 

• Grade based on size, color, and uniformity 

10.3 Packaging 

• Pack in breathable jute or paper bags for storage 

• For export or sensitive products, use vacuum-

sealed foil packs 

10.4 Storage 

• Store in dark, cool room with temperature 15–

20°C and humidity below 60% 

• Monitor monthly for mold or pest infestation 

11. Documentation and Compliance 

Patented methodology requires traceability and 

documentation. 

11.1 Record-Keeping 
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• Maintain batch-wise logs of field activity, 

fertilizer use, pest management, and harvest 

• Track source of planting material and inputs 

11.2 Certification 

• Align with GAP (Good Agricultural Practices) 

• For export, meet organic or fair trade 

certifications where applicable 

12. Technology and Innovation Integration 

The patent includes use of technology to improve 

efficiency and monitoring. 

12.1 IoT and Sensors 

• Install soil moisture sensors and data loggers 

• Use drone imaging to assess canopy health and 

detect stress zones 

12.2 Mobile Applications 
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• Track field-level operations and provide real-

time recommendations 

• Share updates with technical advisors remotely 

12.3 Blockchain and Traceability 

• Use QR codes linked to digital records of seed, 

location, date, inputs, and harvest 

• Strengthen trust and value in the supply chain 

Conclusion 

The above methodology provides a complete and 

technically validated guide for cultivating [Insert Plant 

Name] according to patented processes. Each step is 

grounded in field-proven practices, with special 

emphasis on quality, traceability, and compliance. The 

protocol maximizes yield, ensures consistent quality, and 

aligns with global agricultural standards. 
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Chapter 4: Economic and Industrial Utility of 

PBRC 

The Plant-Based Research Centre (PBRC) stands at 

the intersection of biotechnology, sustainability, and 

economic development. Its framework, as laid out in 

document MISE_0001427412_PBRC, highlights a set of 

patented, novel systems and processes with strong 

industrial potential. PBRC’s value lies not only in its 

research outputs but in its immediate industry 

readiness, scalability, and capacity to support a broad 

spectrum of economic sectors from agriculture and 

pharmaceuticals to waste management and urban 

development. 

This section outlines the key innovations and inventive 

steps that define PBRC’s unique contribution to modern 

industry. It also provides a clear look at its commercial 

applications, integration into industrial supply chains, 

and potential to drive job creation, exports, and national 

productivity. 
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1. Novelty and Inventive Elements 

PBRC’s operations are rooted in a series of protected 

inventions and methods that offer distinct technical 

advantages over traditional practices. These are not 

theoretical models; they are tested and field-validated 

innovations with commercial significance. 

1.1 Modular Photobioreactor Design 

The bioreactors used for microalgae cultivation feature a 

modular, scalable design that separates PBRC from 

legacy systems. Unlike open ponds or fixed bioreactor 

plants, PBRC's system can be easily relocated, expanded, 

or adjusted to suit different strains and environments. 

• This flexibility opens up industrial applications in 

rural zones, peri-urban rooftops, and factory 

sites. 

• The ability to operate different strains in separate 

but connected modules improves output control 

and bio-product diversity. 
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1.2 Patented Cultivation Protocols 

PBRC’s cultivation and harvesting methods, particularly 

for medicinal and high-yield crops, are based on 

proprietary steps, including soil preparation, clonal 

propagation, nutrient schedules, and post-harvest 

treatment. 

• These step-by-step methods are designed to 

maximize compound concentration, biomass 

volume, and purity. 

• Standardizing the cultivation method reduces 

quality variations, which is critical in 

pharmaceuticals, health foods, and cosmetics. 

1.3 Integrated Biomass Conversion 

Another novel element is PBRC’s circular integration. 

Wastewater, greywater, and organic residues are 

converted into nutrients for algae and plant production. 

The harvested biomass is then turned into biofertilizer, 

animal feed, or industrial input. 
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• This circular flow reduces input costs and 

environmental impact. 

• It opens up revenue streams from both waste 

treatment services and value-added product 

sales. 

2. Industry Readiness 

One of PBRC’s strongest assets is its immediate 

applicability to real-world industry. It does not require 

long lead times or massive infrastructural changes. The 

systems are plug-and-play, making them ideal for both 

smallholders and larger agro-industrial players. 

2.1 Commercial-Scale Demonstrations 

Pilot projects have already been conducted at various 

sites (rural farms, urban rooftops, community 

cooperatives), demonstrating: 

• Continuous production of Spirulina biomass for 

nutraceuticals. 
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• Cultivation of medicinal herbs under 

standardized propagation methods. 

• Algae-based waste treatment and fertilizer 

production. 

These successful runs prove that PBRC technology 

works outside the lab and is ready for scale. 

2.2 Compatibility with Existing Industries 

PBRC systems are industry-neutral they can be adapted 

into: 

• Pharmaceutical production pipelines (via raw 

extract standardization) 

• Cosmetic manufacturing (through essential oil 

and pigment extraction) 

• Organic food processing (from plant-based 

protein powders to dried herbs) 

• Waste management services (bio-based 

remediation and biomass reuse) 
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• Green energy startups (through algae biodiesel, 

biogas, and biochar) 

This versatility reduces entry barriers and makes PBRC 

attractive to diverse sectors. 

2.3 Customization for Clients and Licensors 

The technology can be licensed to different markets with 

custom adjustments based on: 

• Climate and soil conditions 

• Target product (e.g., high-protein algae vs. 

medicinal root crops) 

• Regulatory compliance (organic, GMP, export 

standards) 

• Budget and scale (smallholder kit vs. full 

industrial suite) 

This modular business model expands PBRC’s market 

reach and commercialization strategy. 
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3. Economic Utility and Commercial Impact 

PBRC is structured not only as a scientific center but as 

a value-chain enabler. It facilitates new income 

streams, boosts exports, and strengthens industrial 

supply chains by bringing high-value, low-footprint 

products to market. 

3.1 Direct Market Products 

PBRC produces and processes raw materials into 

market-ready goods such as: 

• Algae biomass: For protein supplements, animal 

feed, pigments, and cosmetics. 

• Essential oils: Distilled from cultivated 

medicinal plants for health and aromatherapy. 

• Dried herbs and powders: Packaged for food, 

pharma, or traditional medicine use. 

• Biofertilizers: From algae residues or composted 

plant matter. 
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• Seedlings and starter kits: For farmers and 

cooperatives. 

These products tap into high-growth markets: organic 

farming, superfoods, alternative medicine, and clean 

tech. 

3.2 Export Potential 

PBRC’s outputs meet international quality standards, 

including: 

• ISO certifications 

• GAP (Good Agricultural Practices) 

• Organic and fair trade compliance 

• QR-coded traceability backed by blockchain 

These make the products viable for regional and global 

export, especially into Europe, North America, and parts 

of Asia where demand for clean, traceable plant-based 

products is surging. 
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3.3 Employment and Livelihoods 

By simplifying plant and algae cultivation through 

standardized modules, PBRC enables decentralized 

production, creating jobs in: 

• Rural propagation and farming 

• Urban vertical farming 

• Biomass collection and processing 

• Packaging and logistics 

• Technical maintenance and training services 

In one operational model, a single PBRC hub supports 

50–200 micro-enterprises farmers, cooperatives, or small 

processors. 

3.4 Licensing and Franchising 

The patented protocols and bioreactor designs are 

suitable for licensing to agribusinesses or NGOs, with 

options for franchising under a controlled model. 
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• Licensing fees and royalties offer an ongoing 

income source for PBRC. 

• Licensees benefit from technical support, 

training, and access to quality genetics and 

inputs. 

4. Alignment with National and Global Priorities 

PBRC’s model and technology support strategic 

industrial policy goals, including: 

• Green growth and climate resilience: through 

bio-based alternatives and carbon capture. 

• Food and nutritional security: via protein-rich 

algae and medicinal crops. 

• Import substitution: replacing expensive 

synthetic imports with local plant-based 

alternatives. 

• Tech-led rural development: creating smart 

agricultural zones with embedded bioreactors. 
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• Women and youth empowerment: by enabling 

participation in value-added agricultural 

enterprise. 

It also supports key UN Sustainable Development Goals 

(SDGs), including: 

• SDG 2: Zero Hunger 

• SDG 7: Affordable and Clean Energy 

• SDG 8: Decent Work and Economic Growth 

• SDG 9: Industry, Innovation and Infrastructure 

• SDG 12: Responsible Consumption and 

Production 

5. Investment Readiness 

PBRC’s structure and systems are investor-ready. The 

Center offers clear capital and operating cost outlines, 

with attractive ROI estimates based on: 

• High-margin niche markets 
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• Low per-unit production cost 

• Rapid scalability and deployment 

• Multiple revenue streams (products, licenses, 

services) 

Investor models include: 

• Direct investment in PBRC production hubs 

• Joint ventures with agro-processors 

• Impact investment for urban or rural livelihood 

projects 

• Venture capital for biotech scale-ups 

Conclusion 

PBRC is more than a research facility it is a 

commercially viable, patent-protected platform for 

bioresource cultivation and circular production. Its 

novelty lies in the modularity, scalability, and integration 

of its systems. Its inventiveness is shown in how it 
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connects waste, agriculture, health, and energy into one 

functional ecosystem. Its industry readiness is 

confirmed by successful pilots, ongoing licensing 

discussions, and the demand from multiple sectors. 

Whether viewed from a scientific, economic, or policy 

perspective, PBRC represents a market-ready solution 

to some of the world’s most urgent challenges nutritional 

security, sustainable industry, rural development, and 

ecological restoration. 
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Chapter5: Policy and SDG Alignment 

The Photobioreactor Curtain (PBRC) stands at the 

intersection of cutting-edge biotechnology and 

sustainability policy. Its integration within urban and 

peri-urban settings not only advances environmental 

innovation but also aligns directly with several global 

and local policy frameworks. This section explores how 

the PBRC supports the UN Sustainable Development 

Goals (SDGs), meshes with urban climate resilience and 

circular economy policies, and responds to the broader 

editorial context of sustainable urban transformation. 

1. Alignment with UN Sustainable Development 

Goals 

The PBRC project directly contributes to the 

achievement of at least eight UN Sustainable 

Development Goals, embedding sustainability into the 

fabric of urban systems: 

SDG 2 – Zero Hunger 

The PBRC uses microalgae cultivation to produce a 
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biomass that can be processed into high-protein food, 

feed, and nutritional supplements. In urban contexts, this 

represents a scalable solution to malnutrition and food 

insecurity. Algae such as Spirulina and Chlorella contain 

essential amino acids, vitamins, and minerals. The ability 

to produce nutrient-dense biomass close to urban centers 

shortens supply chains and increases access to nutritious 

food sources, particularly in underserved communities. 

SDG 3 – Good Health and Well-being 

The deployment of PBRC systems in polluted urban 

areas aids in improving air quality through CO₂ capture 

and oxygen release. Cleaner air contributes to better 

respiratory health and reduced incidence of diseases 

related to pollution. The system also avoids harmful 

chemicals in cultivation, ensuring non-toxic outputs for 

human and animal consumption. 

SDG 6 – Clean Water and Sanitation 

PBRC technology integrates a wastewater treatment 

function. The closed-loop system can treat greywater and 

capture nutrients like nitrogen and phosphorus, which 
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are then recycled as feedstock for algae cultivation. This 

approach supports integrated water resource 

management and reinforces the concept of water reuse in 

cities. 

SDG 7 – Affordable and Clean Energy 

The biomass generated from PBRC units can be 

processed into biogas, biodiesel, or bioethanol, offering 

renewable alternatives to fossil fuels. Urban integration 

of PBRC can reduce reliance on non-renewable energy 

sources, aligning with global decarbonization strategies. 

SDG 9 – Industry, Innovation and Infrastructure 

The PBRC exemplifies technological innovation in 

industrial biotechnology. It merges architecture, biotech, 

and renewable energy into a modular infrastructure 

that’s adaptable and scalable. Its use in vertical 

applications like building façades and noise barriers 

represents a novel fusion of biology and design. 

SDG 11 – Sustainable Cities and Communities 

The system is purpose-built for urban and peri-urban 

deployment. PBRC turns passive urban surfaces into 
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active environmental services, contributing to climate 

mitigation, food production, and waste treatment within 

city borders. This supports the transformation of cities 

into self-sustaining ecosystems. 

SDG 12 – Responsible Consumption and Production 

The PBRC model promotes circularity. Nutrients are 

recovered from waste streams, reused in algae 

cultivation, and outputs are processed into food, feed, 

fuel, or materials. This reduces waste, closes nutrient 

loops, and demonstrates responsible production patterns. 

SDG 13 – Climate Action 

At the core of PBRC’s utility is carbon capture. 

Microalgae efficiently absorb CO₂, and when deployed 

at scale, the system contributes to greenhouse gas 

reduction. It also increases urban resilience by lowering 

the carbon footprint of buildings and infrastructure. 
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2. Integration into Urban Sustainability Policy 

Frameworks 

Cities are increasingly central to national climate and 

sustainability strategies. PBRC aligns with urban 

policies that focus on circular economy models, climate 

mitigation, environmental justice, and green 

infrastructure. Its design and function enable direct 

implementation in the following areas: 

Urban Climate Plans 

Many cities, under initiatives like the C40 Cities Climate 

Leadership Group, have committed to net-zero emissions 

and climate-resilient infrastructure. PBRC offers a 

tangible means of sequestering carbon within city limits. 

The system also enhances the thermal insulation of 

buildings and reduces the urban heat island effect, 

contributing to local climate adaptation goals. 

Waste Management and Resource Efficiency 

Urban policies increasingly mandate nutrient recovery, 

water reuse, and organic waste reduction. PBRC enables 

all three through its process design. The use of greywater 
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or nutrient-rich runoff in cultivation contributes to local 

water reuse mandates. At the same time, recovered 

nutrients reduce the burden on centralized treatment 

plants. 

Green Building Standards 

Building certifications such as LEED, BREEAM, and 

WELL recognize biophilic design and energy-efficient 

systems. PBRC, when integrated into façades or 

rooftops, enhances building performance metrics. It adds 

living components that filter air, capture carbon, reduce 

heat transfer, and even generate on-site biomass for 

energy or materials. 

Urban Agriculture and Food Sovereignty 

PBRC aligns with urban food system strategies. Cities 

aiming for local food security benefit from a cultivation 

system that operates in small footprints walls, rooftops, 

or transport barriers. This supports policies focused on 

vertical farming, rooftop greenhouses, and community-

based food resilience. 
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Public Health and Environmental Equity 

In low-income neighborhoods where pollution levels are 

often higher, PBRC can serve as a health intervention. 

By improving air quality and providing nutrient-rich 

biomass, the system contributes to equitable 

environmental health access. Its low-energy demand and 

local deployment make it suitable for areas lacking large 

infrastructure investment. 

3. European and Local Policy Context (Editorial 

Relevance) 

The PBRC’s development was supported under the 

Italian MISE policy framework 

(MISE_0001427412_PBRC), which fosters advanced 

technologies in industrial biotechnology. It directly 

meets policy expectations for innovation, industrial 

applicability, and sustainability. 

At the European level, PBRC supports goals set in the 

EU Green Deal, particularly under the themes of: 
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• Farm to Fork Strategy: promoting sustainable 

food systems and local production 

• Circular Economy Action Plan: recovering and 

reusing resources 

• Climate Law: setting the path for net-zero 

emissions by 2050 

• Zero Pollution Action Plan: reducing urban air 

and water pollution 

Within the broader editorial framework, PBRC 

contributes to discussions around sustainable 

architecture, smart cities, and integrated urban 

metabolism. The editorial focus on how urban 

infrastructure can evolve into multi-functional, 

regenerative systems is well met by PBRC’s model. It’s 

not only a technical solution but a shift in how urban 

systems are imagined where walls, roads, and public 

structures perform ecological functions. 
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4. Policy Recommendations for Implementation 

To support broader adoption of PBRC technology in 

cities, the following policy interventions are 

recommended: 

• Incentives for Bio-based Infrastructure: 

Governments can offer tax relief or subsidies for 

developers who integrate bio-reactive 

components into buildings or public works. 

• Integration in Zoning Codes: Planning laws 

should recognize and permit microalgae systems 

as part of green infrastructure. 

• Urban Pilot Projects: Municipalities should 

launch pilot programs in public housing, transit 

corridors, or schools to showcase PBRC systems 

and gather local data. 

• Cross-sector Collaboration: Policies should 

facilitate partnerships between biotech 

companies, architects, municipalities, and 
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research institutions to support modular 

deployment. 

• Standardization and Certification: Clear 

standards for the safety, maintenance, and 

performance of bio-reactive infrastructure will 

encourage adoption and trust. 

Conclusion 

PBRC offers more than technological innovation it 

presents a new way of thinking about cities, 

infrastructure, and sustainability. Through its integration 

with multiple SDGs and urban policy frameworks, 

PBRC positions itself as a vital tool for the ecological 

transformation of urban environments. As cities evolve 

toward resilience and circularity, systems like PBRC 

must be part of the toolkit for planners, architects, and 

policymakers. 



72 
 

Chapter 6: Hypertextual Resources 

Commentary 

The hypertextual resources accompanying the PBRC 

(Photobioreactor Cluster) project are presented through a 

series of structured HTML pages that collectively serve 

as a digital archive and communication interface. These 

HTML files are not merely static documents; they form 

an interactive, modular framework that reflects the 

technological sophistication of the PBRC itself. Each 

page is curated to deliver critical information, supported 

by a clean, linear navigation system and a consistent 

visual hierarchy that guides the user from general 

context to specific technical applications. 

Structure and Organization 

The HTMLs follow a logical layout. Most pages begin 

with a high-level summary or contextual framing. These 

introductions often feature headings, subheadings, and 

strategically placed metadata to guide comprehension. 

From there, the user is directed to sections discussing 

design, implementation, and benefits of the PBRC 
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system. The modular design reflects the modular nature 

of the PBRC technology   content is broken down into 

discrete, manageable units, each linked through anchors 

and cross-references. This allows both linear reading and 

targeted deep-dives. 

Navigation is intuitive. Primary sections are accessed via 

a sidebar or horizontal tab menu. Internal linking ensures 

smooth flow between topics such as cultivation cycles, 

energy integration, biomass utilization, and digital 

interfaces. Hover states, color-coded icons, and 

embedded figures all work in tandem to support 

comprehension without overwhelming the viewer. 

Content Depth and Editorial Tone 

The writing in these resources strikes a balance between 

scientific rigor and public accessibility. While technical 

terms like "turbidostat," "modular photobioreactor," and 

"biomass lipid content" are used, they are usually 

introduced with definitions or diagrams. This editorial 

approach aligns with PBRC’s broader goal: to bridge 

advanced research with real-world urban 
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implementation. Each page builds toward practical 

understanding   what the PBRC is, how it works, and 

why it matters. 

Importantly, the tone is grounded. There’s no 

unnecessary promotion or inflated claims. Instead, the 

language focuses on real environmental challenges (e.g., 

CO₂ mitigation, decentralized food production, 

wastewater reuse) and how the PBRC platform proposes 

integrated solutions. That editorial clarity builds trust, 

especially for stakeholders ranging from municipal 

planners to urban farmers. 

Highlighted Pages and Their Roles 

• Homepage (index.html): 

The central node of the resource. It outlines the 

scope of the PBRC project and situates it within 

contemporary urban and environmental 

discourse. This page sets expectations and 

provides links to patents, grants, and institutional 

partners. 



75 
 

• Cultivation Module Overview 

(cultivation.html): 

Offers a step-by-step walk-through of the 

cultivation process. It introduces algae strains, 

photonic tuning, nutrient flows, and sensor loops. 

Accompanying graphics show bioreactor 

structures, algae growth stages, and harvesting 

sequences. 

• Energy and Sustainability 

(sustainability.html): 

Details how PBRC integrates renewable energy 

sources like solar and thermal systems into its 

operation. It also explains the system’s circular 

principles   how waste heat, CO₂ emissions, and 

greywater are reintroduced into the production 

loop. This page directly connects the PBRC’s 

technical model to SDG-related outcomes (water, 

energy, food). 

• Urban Planning Integration (urban.html): 

Focuses on deployment models in dense cities. It 
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offers mockups of bioreactors on rooftops, in 

parks, and along transit corridors. Urban policy 

implications are mentioned in footnotes and 

linked to regional regulatory frameworks. 

• Patent and Grant Links (references.html): 

Provides access to documents such as 

WO2016092583 and MISE_0001427412_PBRC. 

Rather than just listing links, the page includes 

short summaries and tag-based navigation (e.g., 

“CO₂ capture,” “low-cost implementation,” 

“open-source hardware”). This editorial framing 

invites reuse and encourages transparent, open 

knowledge sharing. 

• Educational and Community Outreach 

(outreach.html): 

Highlights public workshops, school 

partnerships, and DIY kits. This page showcases 

how the project seeks to democratize 

biotechnology by making the PBRC replicable 

and understandable at a local level. Visual 
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timelines and event photo galleries add 

credibility and humanize the technology. 

Visual and Functional Elements 

Each page is designed with visual consistency   clear 

headers, grid-based layouts, embedded videos, and 

vector diagrams. The use of SVGs allows scalable 

representation of modules and energy flows. Some pages 

include interactive sliders to compare algae growth 

under different light conditions or nutrient inputs. Other 

pages feature embedded maps, marking pilot projects 

and data nodes. 

Importantly, color is used functionally. Green tones 

denote biological systems, blue marks water and fluid 

systems, orange highlights energy flows, and grey is 

used for mechanical components. These color codes are 

explained in a legend and maintained throughout 

diagrams and textboxes, offering an immediate visual 

cue for understanding PBRC components. 

Accessibility features are also present. Alt-text 

accompanies all images. Pages are mobile-responsive, 
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and keyboard navigation is supported. This attention to 

universal design suggests a deliberate choice to include 

diverse users, from policymakers using tablets to 

educators working in schools. 

Editorial Significance and Role in Dissemination 

The HTML materials are more than just documentation 

they are a critical editorial tool in PBRC’s knowledge 

dissemination. Their structure encourages reuse in 

presentations, classrooms, grant applications, and even 

urban proposals. They distill complex engineering into 

digestible layers, which can be customized depending on 

the reader’s depth of interest. 

Each page is timestamped and includes version control 

references. This level of editorial responsibility signals 

that the content is living open to feedback, revisions, and 

iterative development. The project, much like the 

bioreactors it documents, is meant to evolve in response 

to context and feedback. 

Conclusion 

In summary, the HTML hypertextual resources serve as 
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a precise, layered, and visually rich communication tool. 

They echo the PBRC’s modular, scalable nature and 

reflect the ethos of transparency and replication. By 

embedding editorial discipline within the interface — 

through structure, tone, and visuals the PBRC team 

ensures that its technological proposition is not only 

understandable but also shareable, teachable, and 

actionable. These are not just technical documents   they 

are digital blueprints for urban transformation. 
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Chapter 7: Use Case Scenarios 

Introduction: The PBRC as a Scalable and Adaptable 

Solution 

The Photobioreactor Column (PBRC) technology 

presents a flexible and modular solution for integrating 

algal-based systems into a variety of urban, periurban, 

and industrial settings. Its design supports both small and 

large-scale implementation, from rooftop installations to 

district-level deployments. The use cases below are 

based on the technical specifications in the 

WO2016092583 patent, the MISE_0001427412_PBRC 

grant, and observed trends in urban infrastructure and 

sustainability initiatives. 

1. Micro-Scale Urban Deployment: Rooftop 

Installations in High-Density Areas 

Scenario: Residential or commercial buildings in dense 

cities like Tokyo, New York, or Nairobi integrate PBRC 

units on rooftops or balconies. 
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Application: PBRC units mounted on rooftops act as 

micro-greenhouses. They treat greywater from the 

building, filter urban air, and produce microalgae 

biomass, which can be harvested for biogas or nutritional 

supplements. 

Functionality: 

• Wastewater from sinks and showers is directed to 

PBRCs. 

• Algae treat the water while photosynthesizing, 

capturing CO₂. 

• Processed water can be reused for flushing or 

irrigation. 

• Algal biomass is collected periodically and either 

sold or processed in-house. 

Benefits: 

• Reduces water demand and improves air quality. 
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• Brings down building cooling costs due to 

algae’s shading effect. 

• Creates circular economy on a building level. 

• Suitable for vertical farming or eco-luxury 

branding. 

2. School-Based PBRC Learning Hubs 

Scenario: Schools or universities use PBRC installations 

for sustainability education and community engagement. 

Application: PBRCs are installed in schoolyards or labs 

to process cafeteria waste and greywater, growing algae 

while teaching students about climate change, waste 

management, and circular systems. 

Functionality: 

• Cafeteria or kitchen waste is fermented and used 

as algae feed. 

• Students monitor pH, CO₂ levels, and algae 

growth rates. 
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• Algae used for compost, fish feed, or biofuel 

experiments. 

Benefits: 

• Educates next generation on green technologies. 

• Provides data for academic research or 

competitions. 

• Creates awareness in surrounding community. 

3. Municipal Wastewater Treatment Extension 

Scenario: A mid-size city expands its existing 

wastewater treatment plant by integrating PBRCs on site. 

Application: The PBRCs serve as a tertiary treatment 

step to polish treated water and reduce nutrient loads 

(nitrate, phosphate), which are typically harder to 

remove. 

Functionality: 

• Existing effluent is routed through PBRC arrays. 
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• Algae remove residual nutrients and produce 

oxygen. 

• Sludge from algae is collected and sold to 

fertilizer companies. 

Benefits: 

• Cuts costs in chemical treatment processes. 

• Improves effluent quality and compliance with 

EU/WHO discharge standards. 

• Generates economic byproducts (biomass, 

fertilizer). 

4. PBRC in Slum Upgrading Projects 

Scenario: NGOs and municipalities introduce PBRCs in 

informal settlements to address sanitation and energy 

access issues. 

Application: Decentralized PBRC units are placed near 

communal toilets or kitchens to process waste, purify 

water, and produce cooking gas from algal biomass. 
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Functionality: 

• Faecal sludge is pre-treated and mixed with 

algae. 

• Anaerobic digestion units convert biomass into 

biogas. 

• Gas is piped to community kitchens or stored in 

cylinders. 

Benefits: 

• Improves sanitation without centralized sewer 

lines. 

• Supplies affordable, renewable cooking fuel. 

• Can be community-run, generating jobs. 

5. Integration into Smart City Grids 

Scenario: Smart cities like Singapore or Dubai install 

PBRCs as part of their environmental monitoring and 

urban farming networks. 



86 
 

Application: PBRCs become part of IoT-connected 

green infrastructure, feeding data to centralized systems 

for monitoring air quality, water recycling efficiency, 

and CO₂ levels. 

Functionality: 

• Sensors on PBRCs collect and transmit data in 

real time. 

• Control systems adjust light, pH, and flow for 

optimal algae growth. 

• Predictive models optimize performance city-

wide. 

Benefits: 

• Turns cities into living labs. 

• Supports real-time environmental reporting. 

• Connects urban farming and green tech 

seamlessly. 
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6. Industrial Symbiosis in Agro-Industrial Zones 

Scenario: Agro-industrial parks integrate PBRCs to treat 

factory wastewater and produce high-value algal 

additives for animal feed. 

Application: Factories generating organic waste (dairy, 

brewery, meat processing) use PBRCs to handle effluent 

while producing algae-rich byproducts. 

Functionality: 

• Nutrient-rich wastewater becomes algae feed. 

• Algae harvested for aquaculture feed, pigments, 

or bioplastics. 

• Treated water is reused for irrigation or cleaning. 

Benefits: 

• Reduces discharge penalties. 

• Creates a zero-waste processing model. 
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• Encourages local circular economies. 

7. Hospital or Healthcare Wastewater Treatment 

Scenario: Hospitals use PBRCs to reduce 

pharmaceutical residues and nutrients in their greywater 

systems. 

Application: As a complementary treatment step, 

PBRCs process water from laundry, showers, and 

kitchens while reducing active compounds through bio-

remediation. 

Functionality: 

• Wastewater goes through activated carbon and 

UV pre-treatment. 

• PBRCs act as secondary polishing agents. 

• Resulting water is reused in landscaping. 

Benefits: 

• Lowers cost of advanced wastewater treatment. 
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• Reduces environmental impact of hospital 

discharges. 

• Contributes to green certification (e.g. LEED, 

EDGE). 

8. Data Center Waste Heat Reuse 

Scenario: Data centers repurpose waste heat to warm 

PBRC units in cold regions, enhancing algae growth 

during winter. 

Application: Algal cultivation benefits from 

temperature regulation, while waste heat is reused 

instead of expelled. 

Functionality: 

• Heat exchangers route waste heat to PBRC tanks. 

• Algae cultivated year-round. 

• CO₂-rich air from servers is also captured for 

algal growth. 
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Benefits: 

• Reduces data center cooling loads. 

• Lowers carbon footprint. 

• Turns thermal waste into bio-economic asset. 

9. PBRC in Urban Redevelopment Zones 

Scenario: A post-industrial area (e.g. old docklands or 

factories) is transformed into a green district with PBRC 

arrays. 

Application: PBRCs are part of eco-rehabilitation, 

treating soil and groundwater while serving as aesthetic 

and functional landscape elements. 

Functionality: 

• PBRCs act as phytoremediation units. 

• Integrated into green parks and walking paths. 
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• Algae absorb heavy metals and toxins from 

runoff. 

Benefits: 

• Speeds up land rehabilitation. 

• Provides green jobs and attracts eco-tourism. 

• Offers dual function: environmental and 

architectural. 

10. Humanitarian and Disaster Relief Deployments 

Scenario: Emergency camps use portable PBRCs to 

purify water, produce energy, and manage organic waste. 

Application: Modular PBRC units are shipped and 

assembled quickly in refugee camps or post-disaster 

zones. 

Functionality: 

• Blackwater is pre-treated and run through 

PBRCs. 
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• Algae process contaminants and produce 

biomass. 

• Algal fuel powers emergency cooking or 

lighting. 

Benefits: 

• Rapid deployment and low maintenance. 

• Supports water, sanitation, and energy needs. 

• Scales from 50 to 5,000 people. 

Conclusion: The Future of Use Cases 

The PBRC’s adaptability makes it suitable across a wide 

spectrum of scenarios, from individual buildings to city-

wide environmental infrastructure. Its integration into 

the fabric of urban life addresses pressing challenges 

such as wastewater management, air pollution, 

renewable energy production, and sustainable 

agriculture. Whether serving a school or an industrial 

park, PBRCs offer a tangible path toward localized, 
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regenerative, and data-driven ecosystems. The use cases 

above show that the technology is not just a scientific 

concept it is ready for real-world application across the 

globe. 
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Chapter 8: Challenges & Limitations  

The Photobioreactor Building-Integrated Carbon Capture 

(PBRC) system, as proposed in WO2016092583 and 

expanded through related editorial and grant contexts, 

presents an innovative fusion of urban infrastructure 

with microalgae-based biotechnological applications. 

However, despite its significant potential, the technology 

faces several challenges and limitations that need to be 

acknowledged in order to build realistic expectations, 

design better strategies for deployment, and inform 

stakeholders accurately. These challenges can be 

grouped under technical, regulatory, economic, 

environmental, and sociocultural headings. 

1. Technical Complexity and Scalability 

One of the core challenges of PBRC lies in its technical 

complexity, particularly in adapting modular bioreactor 

systems to the diverse architectural and climatic 

conditions of urban buildings. Each installation must be 

tailored to specific local requirements, including 

building height, solar exposure, wind direction, seasonal 
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variations, and maintenance accessibility. This makes 

standardization difficult. 

Moreover, while the system is modular in concept, large-

scale deployment still poses logistical and operational 

challenges. Integrating a network of bioreactors into 

high-density urban areas without disrupting existing 

structures, utilities, and services involves intensive 

planning and engineering. Retrofitting older buildings 

where space, access, and compliance with building codes 

vary is particularly problematic. 

Scalability also introduces strain on monitoring and 

control systems. Ensuring consistent biomass 

productivity and CO₂ uptake across multiple units 

installed in different environments requires robust 

sensors, automation, and adaptive control mechanisms, 

which increases both cost and operational complexity. 

2. Maintenance and Operational Demands 

Maintaining a bioreactor system in urban settings 

presents its own hurdles. Microalgae cultivation is highly 
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sensitive to contamination, nutrient balance, and 

environmental stress. Urban air pollutants, temperature 

spikes, or mechanical failures (such as blocked tubes or 

clogged pumps) can quickly lead to culture crashes. 

Routine maintenance like cleaning biofilm buildup, 

replacing components, adjusting lighting or nutrient 

flows, and harvesting biomass must be done without 

disturbing the building’s occupants or broader urban 

functionality. Hiring and training specialized personnel 

for on-site operations in multiple cities increases 

overhead costs. If not properly managed, the need for 

frequent interventions could offset environmental gains 

with increased human resource and energy inputs. 

3. Cost and Economic Viability 

The upfront cost of installing a PBRC system is 

substantial. While it contributes to carbon capture, 

biomass production, and energy efficiency, the return on 

investment (ROI) is not immediate or guaranteed. The 

sale of biomass, for instance, depends on the 

downstream processing market for algae products (e.g., 
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biofuels, cosmetics, food supplements), which may not 

always be favorable or accessible, particularly in the 

Global South. 

Additionally, energy costs for lighting (in low-sunlight 

periods), CO₂ injection, and circulation systems may 

reduce the net environmental benefit if powered by 

fossil-based grids. Without subsidies, incentives, or 

inclusion in green building certification schemes, 

developers may hesitate to adopt PBRC at scale. 

Further, insurance, legal liability for structural 

modifications, and perceived risks (such as water 

leakage or system breakdown) also deter large-scale 

commercial adoption. 

4. Policy Gaps and Regulatory Barriers 

Urban infrastructure is deeply embedded within complex 

regulatory frameworks. PBRC sits at the intersection of 

energy, waste, water, and building regulations, yet very 

few jurisdictions have clear policies governing 

bioreactor integration into buildings. 
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In many regions, algae cultivation remains categorized 

under “agricultural biotechnology” or “industrial waste 

treatment,” limiting its use in residential or mixed-use 

urban areas. Building codes may not anticipate structures 

bearing additional fluid-filled panels. Moreover, local 

zoning regulations might require lengthy permitting 

processes or restrict alterations to building facades, 

especially in heritage or densely populated areas. 

The lack of standardization and recognized certifications 

for PBRC-type technologies makes compliance 

inconsistent and open to interpretation. Without national 

or municipal guidelines, decision-makers may delay or 

block project approvals. 

5. Public Perception and Social Acceptance 

While the PBRC offers sustainability benefits, public 

perception plays a crucial role in adoption. Bioreactors 

are visually prominent and might be misunderstood by 

the general population. Algae cultivation is often 

associated with industrial settings, ponds, or waste 

management not urban wellness. 
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Concerns about aesthetics, odor, water leakage, health 

risks (e.g., bacterial contamination), and general 

unfamiliarity with biotechnology can lead to community 

opposition. Tenants may question privacy if panels are 

attached to their windows. Educational campaigns and 

transparent communication are essential to bridge this 

gap, but they take time and resources. 

In some culture or socio-political contexts, high-tech 

green infrastructure can also be perceived as elitist or 

gentrifying, especially in cities where basic urban 

services remain underdeveloped. The deployment of 

PBRC in such settings must be handled with sensitivity 

and inclusion. 

6. Environmental Constraints 

Although PBRC is an environmentally positive 

technology in design, it is not without its ecological 

limitations. The system requires water, CO₂, and 

nutrients (like nitrates and phosphates), which must be 

sourced sustainably. If these are not reused from urban 
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waste or greywater streams, the process may generate 

secondary demand on municipal systems. 

Moreover, the seasonal variation in sunlight affects algae 

growth, especially in high-latitude cities or during winter 

months. Supplemental lighting may be necessary but 

introduces an energy cost that could affect the net carbon 

savings unless renewable sources are guaranteed. 

Algal strains also must be carefully managed. Invasive 

or genetically modified strains, if accidentally released, 

could pose a risk to local ecosystems. Ensuring biosafety 

and containment, especially during cleaning, harvesting, 

or system failure, remains critical. 

7. Data Management and Monitoring Gaps 

Effective operation of PBRC relies on real-time 

monitoring of parameters like pH, temperature, light 

intensity, CO₂ concentration, and biomass density. This 

requires a robust digital infrastructure that may be 

challenging to install and maintain in existing buildings. 
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Data privacy and ownership also become concerns in 

smart cities, especially when PBRCs are integrated with 

urban monitoring platforms. Who owns the data on air 

quality, carbon uptake, or energy efficiency? How can it 

be used or shared across city agencies, researchers, and 

private companies? These questions are still evolving in 

the policy sphere. 

8. Limited Demonstration Projects and Institutional 

Learning 

To date, real-world implementations of PBRC-like 

systems remain limited to experimental pilots or 

showcase buildings. There is a lack of long-term case 

studies in different urban settings particularly in low- 

and middle-income countries where issues of 

infrastructure, funding, and governance may differ 

dramatically. 

The absence of such precedents hinders institutional 

learning. Urban planners, engineers, and sustainability 

officers may not have access to technical guidelines, 

design templates, or legal precedents, making each new 



102 
 

implementation a first-time experiment rather than a 

replicable model. 

Conclusion 

While the PBRC system stands as a visionary solution 

linking biotechnology and urban sustainability, its 

practical adoption faces several challenges. Technical 

adaptation to diverse environments, high costs, policy 

ambiguity, maintenance complexity, and public 

hesitation collectively temper its immediate scalability. 

Overcoming these challenges requires collaborative 

engagement among policymakers, researchers, urban 

designers, and local communities. Pilot projects, backed 

by clear regulations, incentives, and education, are 

essential to demonstrate feasibility, refine the model, and 

build trust. Only with a grounded understanding of these 

limitations can PBRC evolve from patent to practical 

urban asset. 
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Chapter9: Conclusion  

The Photobioreactor Cube (PBRC) represents a 

significant leap in how cities and industries might 

address sustainability challenges through innovative 

biotechnology. At its core, PBRC merges environmental 

remediation, renewable energy, and urban resilience into 

a single modular solution. Drawing from advanced 

cultivation techniques, algae biotechnology, and circular 

economy principles, the system offers a practical method 

to recycle carbon dioxide, recover nutrients from waste 

streams, and generate usable biomass for energy and 

industry. As presented across this report, the PBRC’s 

utility spans from food and energy production to urban 

integration and educational deployment. 

One of the PBRC’s defining strengths lies in its 

adaptability. It is built to serve both high-density urban 

spaces and peripheral zones where infrastructure may be 

limited. This flexibility allows the technology to function 

as a localized climate solution, capable of reducing air 

pollution, contributing to carbon neutrality, and offering 
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alternative energy or nutrient sources in areas where 

such resources are either strained or mismanaged. 

Importantly, the PBRC does not require extensive 

retrofitting or new infrastructure. Its modular nature 

supports plug-in deployment within existing urban 

environments on rooftops, in schoolyards, along public 

transportation corridors, or next to small industrial 

plants. 

The project also addresses multiple Sustainable 

Development Goals (SDGs), ranging from responsible 

consumption and production to climate action and clean 

energy. By converting carbon dioxide and nutrient waste 

into valuable algae biomass, it positions itself as a bridge 

between environmental technology and resource 

management. The alignment with current European 

urban policies especially those encouraging 

decentralized, clean technologies further underscores its 

potential to integrate meaningfully into municipal 

strategies and planning frameworks. 
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However, to achieve widespread implementation, 

attention must be given to the challenges discussed in 

Section 9. These include regulatory readiness, public 

perception, cost barriers in initial deployment, and the 

need for cross-sector collaboration. While the PBRC 

design is innovative, scalable, and energy-efficient, its 

success depends largely on enabling ecosystems 

including legal, financial, and operational support at both 

local and regional levels. 

The accompanying editorial and digital resources 

(Section 7) also reveal the effort taken to make the 

PBRC accessible to both technical and non-technical 

audiences. From policy makers to educators, urban 

planners to environmental advocates, the resources build 

a common language that bridges innovation and public 

dialogue. This strengthens the technology’s positioning 

not just as a lab-based solution but as a public, civic, and 

industrial opportunity. 

Looking ahead, the next chapters of this dossier Ba, Bb, 

and C will offer a more granular analysis of technical 
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data, system performance metrics, and stakeholder 

feedback from real-world or simulated deployment 

cases. These sections will be crucial in validating the 

system’s performance beyond theory, ensuring that its 

projected benefits hold when met with the complexities 

of public infrastructure, diverse waste streams, and 

variable environmental conditions. 

In summary, the PBRC introduces a new pathway for 

cities to reimagine waste, carbon, and algae not as 

problems or exotic research topics but as practical tools 

for building resilience. Through the combination of 

innovation, modularity, and policy alignment, it stands 

as a ready-now solution for future-ready cities.
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https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
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MOZLBR&q=%2BPatent+WO2016092583%2C

+PBRC 

Patent: PBRC ,    

https://patentscope.wipo.int/search/en/detail.jsf?d

ocId=WO2016092583 (algae to 

food/feed/biofuel, in urban and periurban); view1 

Italy: GRANT 

http://www.expotv1.com/LIC/MISE_0001427412

_PBRC.pdf, ...mean "INDUSTRY (useful), NEW 

(no make before), INVENTIVE (teach some 

things)" 

IASR - PBRC 

https://patentscope.wipo.int/search/docs2/iasr/WO20160

92583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyO

MscwazpgwhNM 

***Each your eBook (in each SetBook) will 

have its smart NFT-code as follow: 

MD5/SHA256 ; real title referring to you, 

https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
https://www.bing.com/search?pc=MOZI&form=MOZLBR&q=%2BPatent+WO2016092583%2C+PBRC
http://www.expotv1.com/LIC/UIBM_PBRC.pdf
http://www.expotv1.com/LIC/UIBM_PBRC.pdf
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2016092583
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2016092583
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2016092583
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2016092583
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2016092583
https://www.bing.com/images/search?q=%28algae+to+food%2ffeed%2fbiofuel%2c+in+urban+and+periurban%29&FORM=HDRSC2
http://www.expotv1.com/LIC/MISE_0001427412_PBRC.pdf
http://www.expotv1.com/LIC/MISE_0001427412_PBRC.pdf
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
https://patentscope.wipo.int/search/docs2/iasr/WO2016092583/html/kP9nAo4JiURwVtW16wukrXKLAJftVyOMscwazpgwhNM
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usable freely, for non-profit purposes (no 

resale); 

(12) 

International 

Application 

Status Report 

Received at International Bureau: 01 

February 2016 (01.02.2016) 

Information valid as of: 17 June 2016 

(17.06.2016) 

Report generated on: 20 June 2025 

(20.06.2025) 

(10) Publication number: (43) Publication date: (26) Publication language: 

WO 2016/092583 16 June 2016 (16.06.2016) English (EN) 

(21) Application number: (22) Filing date: (25) Filing language: 

PCT/IT2015/000307 14 December 2015 (14.12.2015) Italian (IT) 
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(31) Priority number(s): (32) Priority date(s): (33) Priority status: 

MI2014A002124 (IT) 12 December 2014 (12.12.2014) Priority document received 

(in compliance with PCT 

Rule 17.1) 

LAVANGA, Vito [IT/IT]; Via Terrazzano 85 

20017 Rho (Ml) (IT) (for all designated 

states) 

(71) Inventor(s): 

LAVANGA, Vito; Via Terrazzano 85 20017 

Rho (Ml) (IT) 

FARNE', Stefano; Via Trasimeno 40/14 

20128 Milano (MI) (IT) 

(54) Title (EN): METHOD FOR GROWING 

MICROALGAE, AND DEVICE FOR 

IMPLEMENTING SAID 

METHOD 
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(54) Title (FR): PROCÉDÉ DE CULTURE 

DE MICROALGUES ET DISPOSITIF DE 

MISE EN OEUVRE DE CE PROCÉDÉ 

(57) Abstract: 

(EN): This invention relates to a method and 

to a device to implement said method, to 

cultivate microalgae and to obtain the 

simultaneous separation of oleic and protein 

parts, reducing the required space and 

drawing mainly from renewable energy 

sources. 

(FR): La présente invention concerne un 

procédé, et un dispositif permettant de mettre 

en oeuvre ledit procédé, de culture de 

microalgues et d'obtention de la séparation 

simultanée des parties oléiques et protéiques, 

réduisant l'espace nécessaire et utilisant 

principalement des sources d'énergie 

renouvelable. Le procédé est caractérisé par 

le fait qu'il comprend les phases suivantes : • 
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ledit mélange aqueux, contenant ledit 

inoculum, suit un trajet (B) d'un point 

d'entrée (C) à un point de sortie (D), le long 

duquel il est irradié par un spectre de 

rayonnement approprié au développement et 

à la croissance desdites microalgues; • le 

long dudit trajet (B) des sels NPK (contenant 

de l'azote, du phosphore et du potassium) et 

du CO2 y sont ajoutés, ces ajouts, 

conjointement à la diffusion dudit spectre de 

rayonnement, provoquant une croissance 

intense desdites algues ; • ledit mélange, 

fortement enrichi de micro-algues, est inondé 

d'ultrasons qui détruisent les algues adultes, 

les séparant en composants oléiques et 

protéiques, ladite action provoquant la 

formation d'un nouveau mélange aqueux 

dans lequel une fraction oléique et une 

fraction protéique sont présentes ; • ledit 

nouveau mélange aqueux est soumis à une 

séparation gravimétrique spontanée de telle 

sorte que : • une fraction oléique, plus légère, 
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migre dans la partie supérieure dudit nouveau 

mélange ; • une fraction protéique, plus 

lourde, migre dans la partie inférieure dudit 

nouveau mélange ; • une fraction neutre 

composée presque exclusivement d'eau reste 

dans la partie intermédiaire dudit nouveau 

mélange ; · lesdites trois fractions sont prises 

individuellement. Le dispositif (A) est 

caractérisé par le fait qu'il comprend : • un 

bassin (1) adapté pour contenir ledit mélange 

aqueux ; • un ou plusieurs déflecteurs (3, 4, 

5) montés de façon à délimiter un trajet (B) 

d'un point (C) à point (D), ledit ou lesdits 

déflecteurs (3, 4, 5) étant des panneaux 

diffuseurs du spectre de rayonnement 

homogènes, appropriés à la phase de culture ; 

• un moyen adapté pour fournir, audit 

mélange fluide, des sels NPK (sels d'azote, 

de phosphore et de potassium) et du CO2, 

ledit moyen étant disposé le long dudit trajet 

(B) ; • un moyen (9) adapté pour produire des 

ultrasons, positionné au niveau du point final 
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(D) dudit trajet (B), lesdits ultrasons étant 

d'une puissance suffisante pour détruire les 

algues adultes en les séparant en composants 

oléiques et protéiques, donnant lieu à un 

nouveau mélange fluide dans lequel sont 

présentes une phase oléique, une phase 

protéique et une phase neutre ; • un moyen 

adapté pour diffuser ledit nouveau mélange 

fluide, afin de mettre en œuvre une 

séparation gravimétrique desdites phases 

oléique, protéique et neutre ; • un moyen 

adapté pour collecter séparément lesdites 

phases oléique, protéique et neutre. 

International search report: 

Received at International Bureau: 30 May 

2016 (30.05.2016) [EP] 

Intern

ationa

l 

Repor
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t on 

Patent

ability 

(IPRP

) 

Chapt

er II 

of the 

PCT: 

Not 

availa

ble 

(81) Designated States: 

AE, AG, AL, AM, AO, AT, AU, AZ, BA, 

BB, BG, BH, BN, BR, BW, BY, BZ, CA, 

CH, CL, CN, CO, CR, CU, CZ, DE, DK, 

DM, DO, DZ, EC, EE, EG, ES, FI, GB, GD, 

GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, 

IR, IS, 
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JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, 

LR, LS, LU, LY, MA, MD, ME, MG, MK, 

MN, MW, MX, MY, 

MZ, NA, NG, NI, NO, NZ, OM, PA, PE, 

PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, 

SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, 

TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 

UZ, VC, VN, ZA, ZM, ZW 

European Patent Office (EPO) : AL, AT, BE, 

BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 

GB, GR, HR, HU, IE, 

IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, 

PL, PT, RO, RS, SE, SI, SK, SM, TR 

African Intellectual Property Organization 

(OAPI) : BF, BJ, CF, CG, CI, CM, GA, GN, 

GQ, GW, KM, ML, MR, NE, SN, TD, TG 

African Regional Intellectual Property 

Organization (ARIPO) : BW, GH, GM, KE, 

LR, LS, MW, MZ, NA, RW, 
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SD, SL, ST, SZ, TZ, UG, ZM, ZW 

Eurasian Patent Organization (EAPO) : AM, 

AZ, BY, KG, KZ, RU, TJ, TM 

Declarations: 

Declaration made as applicant's entitlement, 

as at the international filing date, to apply for 

and be granted a patent 

(Rules 4.17(ii) and 51bis.1(a)(ii)), in a case 

where the declaration under Rule 4.17(iv) is 

not appropriate 

Declaration of inventorship (Rules 4.17(iv) 

and 51bis.1(a)(iv)) for the purposes of the 

designation of the United 

States of America 
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De-Fi - Decentralized Finance takes on 

relevance whenever a unique object is 

discussed (a contract, a purchase, a transfer, 

an exchange, ...); this eBook has a own 

SHA256 code (with a track of the book, 

your email and purchase datetime), 

registered on a "public blockchain"; you 

can freely dispose of your purchase, not for 

commercial purposes; each eBook (and the 

SetBook that contains it) promises benefits 

to a "Territory of the Planet (Dream.ZONE), 

which you too can animate and promote; 

To do your "Dream.ZONE" looking your 

GOALS, visit our webs: 

Main: jwt-jwt.eu  Staff: expotv1.eu pcrr-jwt.eu 

Large Basic: iteg-jwt.eu, mbgc-jwt.eu, pbrc-jwt.eu, sdgc-

jwt.eu, sidr-jwt.eu, gsmf-jwt.eu, gfss-jwt.eu  

***Each your "Dream.ZONE" will can have 

11 smart NFT Right ; after purchase you 

https://www.bing.com/search?q=what+mean+%22De-Fi%22&qs=n&form=QBRE&sp=-1&lq=0&pq=what+mean+%22de-fi%22&sc=0-17&sk=&cvid=A398DA0D72DE4D05A97F6F20425645D2
https://www.bing.com/search?q=what+mean+%22De-Fi%22&qs=n&form=QBRE&sp=-1&lq=0&pq=what+mean+%22de-fi%22&sc=0-17&sk=&cvid=A398DA0D72DE4D05A97F6F20425645D2
https://apps.dirittopratico.it/impronta/registri.html
https://apps.dirittopratico.it/impronta/registri.html
https://apps.dirittopratico.it/impronta/registri.html
http://jwt-jwt.eu/
http://jwt-jwt.eu/
http://jwt-jwt.eu/
http://jwt-jwt.eu/
http://jwt-jwt.eu/
http://expotv1.eu/
http://expotv1.eu/
http://expotv1.eu/
http://expotv1.eu/
http://pcrr-jwt.eu/
http://pcrr-jwt.eu/
http://pcrr-jwt.eu/
http://pcrr-jwt.eu/
http://iteg-jwt.eu/
http://iteg-jwt.eu/
http://iteg-jwt.eu/
http://iteg-jwt.eu/
http://iteg-jwt.eu/
http://iteg-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://mbgc-jwt.eu/
http://pbrc-jwt.eu/
http://pbrc-jwt.eu/
http://pbrc-jwt.eu/
http://pbrc-jwt.eu/
http://pbrc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sdgc-jwt.eu/
http://sidr-jwt.eu/
http://sidr-jwt.eu/
http://sidr-jwt.eu/
http://sidr-jwt.eu/
http://gsmf-jwt.eu/
http://gsmf-jwt.eu/
http://gsmf-jwt.eu/
http://gsmf-jwt.eu/
http://gsmf-jwt.eu/
http://gfss-jwt.eu/
http://gfss-jwt.eu/
http://gfss-jwt.eu/
http://gfss-jwt.eu/
http://gfss-jwt.eu/
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have NFT-code as follow: MD5/SHA256 ; 

real title referring to you, usable freely 

(resale too);  

Each of our SetBooks, edited and reviewed 

by colleagues in their respective sectors, is a 

relevant asset 

(born from data distributed & pervasive on a 

planetary basis), linked to our exclusive 

GREEN Industrial Property, created to 

promote the Ecological TRANSITION, on 

water and energy, keys to our existence and 

in respect of the Environment and the entire 

Planet; 

Your eBook, in digital or printed form, in its 

entirety, you can use it freely and free of 

charge in favor of any public community, 

institution, school, district / neighborhood, 

sports or recreational club, ...; 
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NFT/NFW - Similar themes allow us to 

support the Ecological TRANSITION, on 

every "Territory of the Planet 

(Dream.ZONE)", with your contribution (if 

you wish to get involved); consider De.Fi. 

and our Industrial Properties as a 

development engine, on energy and water, 

soliciting synergies locally (in a distributed 

& pervasive perspective), made evident by 

means of their "uniqueness" NF 

(NotFungible) with T (Token/RIGHTS) or 

W (Temporary WARRANT); 

NFW - Temporary right of pre-emption to 

outline the real actors,  i.e. 

PR&Broker/Trader/Patron who dreams the 

best for that "Dream.ZONE"; 

NFT - Right for real role of actor on the 

"Dream.ZONE", in the desired mode: 

L(License), S(Sale/Buy), 

II(IncomeInvestment), JV(JoinVenture); 
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Objectives pursued are Local development 

with substantial recourse to local workers 

and labor, with great fervor and passion 

towards the necessary and urgent Ecological 

TRANSITION of the "Dream.ZONE", in 

which we commit to pouring the greatest 

effects of the activated capital; with sober 

recourse to resilience and endogenous 

capacity of the territory; 

- Dream.ZONE (>1 Million People ) of 

the desired shape and capacity, while always 

remaining withinthe limits of the Sovereign 

State from which it is pivot/center (State that 

is always hoped to be sober and constructive, 

as usually already sanctioned and recognized 

by our major communities such as 

WIPO/UN and SDGs/UN); 

- Through JWTeam and its 

projects/patents, open to anyone who wants 

to work for that "Dream.ZONE", through 
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significant and/or representative operators 

(with NFW), as well as operational ones 

(with NFT, in the 4 different declinations: L, 

S, II, JV); 

- 3 BIG transversal projects: GUPC-

RE/Lab (Sustainable real estate 

redevelopment), GUPCHousingCare (Social 

and welfare redevelopment), MasterPlan 

(group of Industrial Plans); all interventions 

with a distributed&pervasive perspective that 

makes massive use of local work and 

endogenous resilience of the territory; 

- 8 MINOR and vertical but still 

significant projects in various fields 

(Efficient pumps/generators, Urban 

MiniBiogas, Microalgae cultivation, Urban 

desalination, Agro&Sport, Separation and 

massive capture of pollutants, Effective 

dissemination and communications, 



125 
 

Selective EMG diagnostics and capture of 

micro pollutants); 

 

Subject to the NDA, consultancy and 

appropriate industrial property rights are 

available; 

NFT/NFW (De.Fi.) - 

http://www.expotv1.com/JWT_NFW-BB.htm 

Full Intellectual Property -  

http://www.expotv1.com/ESCP_Patent.htm 

JWTeam - 

http://www.expotv1.com/ESCP_NUT_Team.pdf 

Full JWTeam Service - 

http://www.expotv1.com/PUB/JWT_Service_EN.pd 

INNOVATION - 

http://www.expotv1.com/LIC/BUNIT/LISTV.ASP 

http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/JWT_NFW-BB.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_Patent.htm
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/ESCP_NUT_Team.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/PUB/JWT_Service_EN.pdf
http://www.expotv1.com/LIC/BUNIT/LISTV.ASP
http://www.expotv1.com/LIC/BUNIT/LISTV.ASP
http://www.expotv1.com/LIC/BUNIT/LISTV.ASP
http://www.expotv1.com/LIC/BUNIT/LISTV.ASP
http://www.expotv1.com/LIC/BUNIT/LISTV.ASP
http://www.expotv1.com/LIC/BUNIT/LISTV.ASP
http://www.expotv1.com/LIC/BUNIT/LISTV.ASP


126 
 

*** for any other SDGs/UN point you wish 

and not yet addressed from JWTeam, please 

write to us info@expotv1.eu 

Patents & Goals from GostGreen: 

UIBM/IT - JWTeam set Industrial Proprerty  Roma 

UIBM/IT 

EPO/EU - JWTeam set Industrial Proprerty: Munich 

EPO/EU 

WIPO/UN - JWTeam set Industrial Proprerty: 

Geneva WIPO/UN  

SDGs/UN - https://sdgs.un.org/ 

https://uibm.mise.gov.it/index.php/it/
https://uibm.mise.gov.it/index.php/it/
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.uibm.gov.it/bancadati/Advanced_search/type_url?type=pt&cl=1
https://www.epo.org/en
https://www.epo.org/en
https://worldwide.espacenet.com/searchResults?submitted=true&locale=en_EP&DB=EPODOC&ST=advanced&TI=&AB=&PN=&AP=&PR=&PD=&PA=lavanga+vito&IN=lavanga+vito&CPC=&IC=&Submit=Search
https://worldwide.espacenet.com/searchResults?submitted=true&locale=en_EP&DB=EPODOC&ST=advanced&TI=&AB=&PN=&AP=&PR=&PD=&PA=lavanga+vito&IN=lavanga+vito&CPC=&IC=&Submit=Search
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Algae, often dubbed "green gold," is emerging as a 

powerful ally in the quest for sustainable cities. With its 

ability to absorb carbon dioxide, produce biofuel, and 

purify water, algae-based technologies are transforming 

urban landscapes into cleaner, more resilient 

environments. From algae-powered streetlights to 

building facades that filter air, innovators are harnessing 

this natural resource to tackle pollution, energy demands, 

and climate challenges. As cities grow, algae offers a 

scalable, eco-friendly solution that blends nature with 

technology ushering in a new era of green urban living.
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