Project Number: 2025-1st-AdvancedBioMaterials-Item-General-11
International Joint R&D: Biotechnology
(Full) Development and Commercialization of PharmaBiotics Materials Using AI Omics-Based Analysis of Unculturable Strains and Metabolites

1. Award Information

Duration, Budget, and Implementation Structure:

· Within 57 months (Development period of Year 1: 9 months, Year 2 to 5: 12 months each)
· Government contribution: Within KRW 1.1 billion in 2025 (within total government contribution of KRW 7 billion)
· Managing Institutes: Non-profit organizations for Phase 1, Small and medium-sized enterprises (SMEs) or mid-sized companies for Phase 2

2. Concept/Objective

Concept:
· Develop technology to isolate and cultivate unculturable gut microbiota by analyzing interstrain interactions using AI-based omics analysis. Based on the outcome, identify key strains and valuable metabolites to develop pharmabiotics materials for treating intractable diseases.
· To overcome intractable diseases, it is essential to develop AI-based omics analysis technologies. These technologies will enable the isolation and cultivation of unculturable strains, metabolite analysis, and the discovery of regulatory pharmabiotics materials.

Core Objective: 

· Achieve world-class technologies for isolating and cultivating unculturable strains, analyzing metabolites through omics technologies, and discovering pharmabiotics materials.

Details of development:

1 Development of a Platform for Analyzing Interactions Between Unculturable Strains and Pharmabiotics/Pharmamicrobiome Hosts
· Isolate anaerobic bacteria and archaea (50 strains or more) from human-derived samples** and establish liquid isolation and cultivation conditions.
· Develop stabilization and regulation technologies for interactions between the gut virome and pharmabiotics/pharmamicrobiome with gut microbial communities.
· Acquire multi-omics metadata (genomics, metabolomics, proteomics, transcriptomics, lipidomics, etc.) on interactions between humans and strains.
* Includes anaerobic bacteria, archaea, and viruses.
** Human-derived samples collected from large-scale clinical cohorts with intractable diseases.
2 Selection of Candidate Unculturable Strains and Acquisition of Metabolites Using AI-Based Multi-Omics Analysis (10 or more)
· Develop technology for acquiring metabolites or therapeutic candidate materials from unculturable strains using a microbiome-specific AI analysis platform and existing isolation technologies and data.
· Develop technologies to isolate candidate unculturable strains, novel strains, and metabolites directly from human-derived samples based on large-scale cohorts of 10 or more intractable diseases.
· Analyze interaction mechanisms and elucidate structures for strains and metabolites based on AI technology
· Build a library for profiling and resource utilization of disease-specific strains and metabolites (10 or more).
3 Development of Custom Pharmabiotics Prototypes and Preclinical Studies Using Metabolites from Unculturable Strains
· Develop technologies for manufacturing custom pharmabiotics prototypes based on unculturable strains, including quality control systems.
· Conduct preclinical studies to support commercialization and regulatory approval.
* Technology Examples: AI-based omics analysis for securing unculturable strains, metabolite analysis, and related mechanism research. 

   ※ R&D proposals must specify quantitative targets and commercialization levels for the following items:
· 1) Number of interaction multi-omics databases created 2) number of metabolites obtained 3) Production volume (in liter) 4) number of preclinical reports 5) number of prototypes developed 6) number of clinical trial applications


3. Rational for Government Support

Advances in cutting-edge bio-technologies, such as multi-omics, have shed light on the interactions between human cells and microorganisms. Unculturable strains, which are particularly difficult to cultivate, are predicted to contain a vast array of metabolites with diverse applications.

4. Field of Application

Pharmabiotics for treating intractable diseases, functional materials leveraging metabolites, and diagnostic services.


5. Agency Contacts

For questions relating to request for proposal contact: 
· Bio PD (①Customized Diagnostic and Therapeutic Products, ②Advanced Bio-Materials) TEL +82-53-718-8562 (hckim@keit.re.kr)





Project Number: 2025-1st-AdvancedBioMaterials-Item-General-12
International Joint R&D: Biotechnology

(Full) Development and Commercialization of Nano-Bio Convergent Bone Regeneration Materials for Rapid Alveolar Bone Regeneration

1. Award Information

· Period: Within 57 months (Development period of Year 1: 9 months, Year 2 to 5: 12 months each)
· Government contribution: Within KRW 900 million in 2025 (within total government contribution of KRW 5.7 billion) 
· Managing Institutes: Small and Medium-Sized Enterprises (SMEs) or Mid-Sized Companies (participation of medical institution(s) is mandatory)

2. Concept/Objective

Concept:
· Acquire nano-bio convergent bone regeneration nanostructures and manufacturing technologies based on innovative materials that enable the rapid regeneration and attachment of teeth and periodontal tissues, facilitating the swift recovery and maintenance of their functionality, and develop dental products utilizing these technologies.
· To address slow regeneration and rapid bone loss in elderly populations with osteoporosis, bio-based composite nanomaterials combining organic and inorganic substances are required. These materials will enable the commercialization of medical materials capable of withstanding immediate masticatory loads for rapid bone regeneration.

Core Objective: 

· Core Objective: Reduce regeneration time by over 30% compared to current alveolar bone regeneration materials (the fastest in the world).

Details of development:

1 Development and Validation of Candidate Materials for Rapid Alveolar Bone Regeneration
· Develop optimization technologies for composite nanostructures combining organic and inorganic materials at the molecular control level (utilizing globally sourced advanced materials).
· Acquire candidate materials (at least three) for rapid alveolar bone regeneration by applying surface control technologies to organic-inorganic composite nanostructures.
· Develop technologies to verify reduced regeneration time and load-bearing capabilities of alveolar bone.
2 Development of Commercialization Technologies for Medical Materials for Rapid Alveolar Bone Regeneration
· Develop prototypes of rapid alveolar bone regeneration materials based on organic-inorganic composites.
· Develop prototypes of rapid alveolar bone regeneration materials based on organic-inorganic composites.
3 Obtaining Regulatory Approval and Commercialization of Medical Materials for Rapid Alveolar Bone Regeneration
· Verify the efficacy and biological safety of rapid alveolar bone regeneration materials and composites.
· Prepare technical documentation and conduct clinical trials to support regulatory approval.
· Obtain product approvals and develop technologies for application-specific products.

※  R&D proposals must specify quantitative targets and commercialization levels for the following items:
· 1) Number of candidate materials for rapid alveolar bone regeneration 2) number of prototypes 3) number of efficacy and safety evaluation reports 4) number of clinical trials conducted 5) number of product approvals


3. Rationale for Government Support

To overcome the lack of rapid alveolar bone regeneration technologies for elderly populations and restore masticatory function, bio-based surface nanotechnologies must be leveraged to develop materials capable of withstanding immediate loads, thereby enhancing technical competitiveness.

4. Field of Application

Alveolar bone regeneration materials and grafts for periodontal tissue regeneration



5. Agency Contacts

For questions relating to request for proposal contact: 
· Bio PD (①Customized Diagnostic and Therapeutic Products, ②Advanced Bio-Materials) TEL +82-53-718-8562 (hckim@keit.re.kr) 
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