ISPAI

Industry Template: Biotechnology

(Note: This is not intended to be a comprehensive example for any one industry. Rather, this is to be used as a starting point to define industry
domains, representative knowledge bases within a particular domain, and sample solutions that could be called for by a Consumer. Unsure
where to begin? Start here and expand. Have a better idea? Start there and run with it. Either way, you build it, you own it. We simply make

owning your knowledge possible.)

Here’s the breakdown for Biotechnology, using the same structure of domains, high-impact knowledge
bases (KBs), and multi-domain combinations.

1. Biotechnology Domains and Categories of Content

Below are potential domains for Biotechnology, with representative categories of content for each
domain:

1. Genomics and Genetic Engineering

o Categories: DNA Sequencing, CRISPR Technology, Gene Editing, Gene Therapy, Synthetic
Biology, Personalized Medicine, Genomic Data Analysis.

2. Biopharmaceuticals

o Categories: Drug Discovery, Monoclonal Antibodies, Biologics, Biosimilars, Vaccine
Development, Biopharmaceutical Manufacturing, Cell-based Therapies.

3. Tissue Engineering and Regenerative Medicine

o Categories: Stem Cell Research, Tissue Scaffolds, 3D Bioprinting, Organ Regeneration,
Biomaterials, Cell Therapy, Gene Therapy in Regenerative Medicine.

4. Agricultural Biotechnology

o Categories: Genetically Modified Organisms (GMOs), Crop Biotechnology, Precision
Agriculture, Biofuels, Biopesticides, Plant Genetic Engineering, Sustainable Agriculture.

5. Industrial Biotechnology

o Categories: Bio-based Materials, Bioplastics, Bioprocessing, Bioenergy, Fermentation
Technology, Industrial Enzymes, Bioreactors.

6. Medical Devices and Diagnostics

o Categories: In-vitro Diagnostics (IVD), Point-of-care Diagnostics, Biomarkers, Wearable
Health Devices, Diagnostic Imaging, Lab-on-a-chip, Biosensors.



7. Biotechnology in Healthcare

o Categories: Precision Medicine, Immunotherapies, Personalized Drug Development,
Medical Biotechnology, Biologic Therapies, Cancer Immunotherapy.

8. Bioinformatics

o Categories: Genomic Data Analysis, Computational Biology, DNA Sequencing Data,
Protein Structure Prediction, Drug Design, Systems Biology, Big Data in Biology.

9. Bioprocessing and Manufacturing

o Categories: Biopharmaceutical Manufacturing, Bioprocess Engineering, Bioreactors,
Downstream Processing, Process Scale-up, Cell Culturing, Quality Control in
Biomanufacturing.

10. Synthetic Biology

o Categories: Genome Synthesis, Artificial Life, Gene Circuits, Metabolic Engineering,
Microbial Engineering, Designer Organisms, Biosystems Engineering.

11. Environmental Biotechnology

o Categories: Bioremediation, Wastewater Treatment, Biofuels, Carbon Sequestration,
Environmental Monitoring, Microbial Biotechnology, Pollution Control.

12. Forensic Biotechnology

o Categories: DNA Profiling, Forensic Genomics, Crime Scene Analysis, Human
Identification, Biometric Applications, Biodefense, Forensic Toxicology.

13. Regulatory Compliance and Ethics in Biotechnology

o Categories: FDA Regulations, Clinical Trials, Biotechnology Patents, Bioethics,
Compliance in Drug Development, Intellectual Property, Regulatory Affairs.

14. Biotechnology and Al Integration

o Categories: Al-driven Drug Discovery, Predictive Analytics for Genomics, Machine
Learning in Bioprocess Optimization, Al in Precision Medicine, Al for Diagnostics, Digital
Twins in Biotechnology.

15. Sustainability in Biotechnology

o Categories: Green Biotechnology, Sustainable Bio-manufacturing, Renewable Bio-
resources, Circular Economy in Biotechnology, Carbon Footprint Reduction, Bio-based
Products.

2. Examples of High-Impact Knowledge Bases for Each Category

Here are five high-impact knowledge base examples for each domain in Biotechnology:



Genomics and Genetic Engineering

1.

2.

3.

4.

5.

CRISPR-Cas9 Technology for Gene Editing

DNA Sequencing Techniques for Genomic Data Analysis

Gene Therapy for Treating Genetic Disorders

Synthetic Biology for Designing and Engineering Biological Systems

Personalized Medicine Approaches Using Genomic Data

Biopharmaceuticals

1.

2.

3.

4.

5.

Monoclonal Antibody Development for Immunotherapies

Biosimilar Drug Development for Cost-effective Biologics
Biopharmaceutical Manufacturing Techniques for Scaled-up Production
Vaccine Development Processes for Emerging Diseases

Cell-based Therapies for Regenerative Medicine

Tissue Engineering and Regenerative Medicine

1.

2.

3.

4.

5.

3D Bioprinting for Organ and Tissue Regeneration

Stem Cell Research for Tissue Engineering Applications
Biomaterials for Scaffold Design in Regenerative Medicine
Gene Therapy Applications in Tissue Engineering

Organ Regeneration Techniques Using Tissue Scaffolds

Agricultural Biotechnology

1.

2.

3.

4.

5.

Genetically Modified Crops for Increased Yield and Disease Resistance
Precision Agriculture Technologies for Optimizing Crop Production
Biopesticides and Biofertilizers for Sustainable Agriculture

Plant Genetic Engineering for Drought-resistant Crops

Biofuel Production Using Genetically Engineered Microorganisms

Medical Devices and Diagnostics

1.

2.

In-vitro Diagnostics for Early Disease Detection
Point-of-care Diagnostics for Rapid Health Assessments
Wearable Health Devices for Continuous Monitoring

Biosensors for Real-time Health Data Monitoring



5. Lab-on-a-chip Technologies for Miniaturized Diagnostics

3. Complex Multi-Domain Knowledge Bases and Example CfS

Here are examples of complex multi-domain knowledge bases and corresponding Calls for Solution (CfS)
for Biotechnology:

Example 1: Advancing Genomic Medicine with CRISPR, Bioinformatics, and Al Integration
e Domains: Genomics and Genetic Engineering, Bioinformatics, Biotechnology and Al Integration.
¢ Required Knowledge Bases:
1. CRISPR Technology for Precision Gene Editing
2. Genomic Data Analysis Techniques for Personalized Medicine
3. Al-driven Genomic Insights for Predictive Healthcare
4. Bioinformatics Solutions for Large-scale Genomic Data Processing

e CfS Example: "We are seeking a solution to advance genomic medicine with CRISPR,
bioinformatics, and Al integration, focusing on improving genetic therapies, enabling
personalized medicine, and accelerating genomic data analysis."

Example 2: Optimizing Biopharmaceutical Manufacturing with Bioprocess Engineering, Al, and Quality
Control

e Domains: Biopharmaceuticals, Bioprocessing and Manufacturing, Biotechnology and Al
Integration.

e Required Knowledge Bases:
1. Bioprocess Engineering Techniques for Scalable Biopharmaceutical Production
2. Al-driven Process Optimization for Biomanufacturing
3. Quality Control and Compliance in Biopharmaceutical Manufacturing
4. Downstream Processing Techniques for Biologics Purification

e CfS Example: "We need a solution to optimize biopharmaceutical manufacturing with bioprocess
engineering, Al, and quality control, focusing on scaling production, improving process efficiency,
and ensuring regulatory compliance."

Example 3: Advancing Sustainable Biotechnology with Environmental Biotechnology, Green Bio-
manufacturing, and Synthetic Biology

e Domains: Environmental Biotechnology, Sustainability in Biotechnology, Synthetic Biology.
¢ Required Knowledge Bases:

1. Bioremediation Techniques for Environmental Pollution Control



2. Green Biotechnology Solutions for Sustainable Manufacturing
3. Synthetic Biology for Bio-based Product Development
4. Carbon Sequestration Solutions Using Microbial Biotechnology

e CfS Example: "We are seeking a solution to advance sustainable biotechnology with
environmental biotechnology, green bio-manufacturing, and synthetic biology, focusing on
reducing environmental impact, producing bio-based materials, and improving carbon
sequestration."

This breakdown demonstrates how iSPAI’s platform can support the Biotechnology sector across key
areas like genomics, biopharmaceuticals, tissue engineering, and bioinformatics, while addressing
challenges in scalability, regulatory compliance, and sustainable practices.



