Project Number: 2025-1st-CustomizedDiagnosticTherapeutic-Item-General-06
International Joint R&D: Biotechnology
(Full) Development of AI-Based Superparamagnetic Bio-Nano Beads and Nanomedicine Mass Manufacturing Technologies

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 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

2. Concept/Objective

Concept:
· Identify effective candidate groups for AI-driven nanomedicine/materials based on superparamagnetic bio-nanobead technology. Develop diagnostic and therapeutic nanomedicines/medical devices and establish cGMP-grade mass production technologies and production advancement demonstrations for commercialization.
* Superparamagnetic Bio-Nanobeads: Technology utilizing nanoscale materials with magnetization properties under external magnetic fields, such as magnets and electromagnetic induction. Applications include high-speed separation and purification of biomaterials, biosensing, and diagnostics.

· Address limitations such as low reproducibility, instability, lack of quality and preclinical evaluation technologies, and inefficiencies in manufacturing and production for nanobiomedicines. This requires global collaborative research to develop world-class mass production core modules and establish an integrated, QbD-based, cGMP-grade large-scale production system.

Core Objective: 

· Develop cGMP-grade mass production technologies for bio-nanomaterial-based pharmaceuticals

Details of development:

1 Development of Therapeutic Nanomedicines Based on Bionanomaterials
· Establish and utilize a smart lab for analyzing effective candidate groups for nanomedicines using open AI platforms.
· Develop commercialization technologies for diagnostic and therapeutic nanomedicines utilizing bionanomaterials.
· Submit at least two regulatory submissions in Korea for nanomedicines/medical devices based on bionanomaterials.
2 Development of High-Performance Diagnostic Medical Devices Based on Superparamagnetic Bio-Nanobeads
· Develop mass production technologies for superparamagnetic bio-nanobead materials.
· Develop convergence technologies for enhancing the performance of diagnostic medical devices.
· Submit domestic regulatory submissions for high-performance diagnostic medical devices based on superparamagnetic bio-nanobeads.
3 Development of Mass Production Technologies for Diagnostic and Therapeutic Products Based on Bionanomaterials
· Develop core modules for mass production of superparamagnetic bio-nanobeads.
· Develop cGMP-grade precision dispensing technologies for nanobeads, including material and system development.
· Establish a QbD (Quality by Design)-based integrated cGMP-grade mass production system for bionanomaterials and related products, leveraging global collaboration.

    ※ R&D proposals must specify quantitative targets and commercialization levels for the following items:
· 1) Number of obtained effective candidate groups 2) number of bionanomaterials developed 3) number of convergence technologies developed 4) number of core modules/equipment developed 5) number of batches of GMP production demonstrations 6) number of IND applications for nanomedicines 7) number of regulatory submissions for diagnostic devices


3. Rational for Government Support

Primarily focused on developing generic medicines and acquiring high-quality nanomedicine manufacturing technologies 

4. Field of Application

Diagnostics and therapeutics for intractable diseases based on nanomedicines, as well as industrial animal pharmaceuticals.


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-CustomizedDiagnosticTherapeutic-Item-General-08
International Joint R&D: Biotechnology
(Full) Development of Custom Production Processes for Multi- (Dual-) Target Antibodies for Entry into the Global Market

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 950 million in 2025 (within total government contribution of KRW 6 billion) 
· Managing Institutes: Small and Medium-Sized Enterprises (SMEs) or Mid-Sized Companies

2. Concept/Objective

Concept:
· Apply Quality by Design (QbD), Process Analytical Technology (PAT), and AI-based manufacturing process technologies to acquire IND data for global clinical trials of high-quality multi-target (bi-specific) biobetters.


Core Objective: 

· Achieve world-class technologies for the multi-target biobetters.

Details of development:

1 Development of a High-Performance Multi-Target (Bi-Specific) Antibody Drug Development Platform
· Develop core quality and efficacy prediction technologies based on the sequences and structures of multi-target (bi-specific) antibody drug candidates.
· Establish a high-quality database for process factors that determine product quality.
· Develop quality prediction and control technologies through AI-based process analysis.
2 Development of Manufacturing Process Technologies for High-Performance Multi-Target (Bi-Specific) Antibody Drugs
· Develop high-productivity, high-quality antibody drug-producing cell lines.
· Optimize cell culture media and processes through multi-cell bioreactor systems and biomolecular reaction analysis.
· Develop large-scale manufacturing processes (culturing and purification) by applying real-time analysis technologies based on QbD.
· Develop optimal formulation technologies to ensure the stability of multi-target (bi-specific) antibody drugs.
3 Manufacturing Process Technology Development and Global IND Submission for High-Performance Multi-Target (Bi-Specific) Antibody Drugs
· Obtain clinical samples through scaled-up production processes and GMP-compliant manufacturing technologies.
· Conduct preclinical studies and submit global Phase 1 IND applications for multi-target (bi-specific) biobetters.

     ※  R&D proposals must specify quantitative targets and commercialization levels for the following items:
· 1) Number of process batch database 2) number of overseas patents 3) number of mass production technologies for biobetters 4) number of months during which stability evaluations were performed 5) number of preclinical studies 6) number of Phase 1 IND applications submitted.


3. Rationale for Government Support

To establish manufacturing process platforms to improve the quality variability, low yields, and productivity of biobetters such as multi-target (bi-specific) antibodies. 

4. Field of Application

Development and manufacturing of advanced biopharmaceuticals, including antibody therapeutics, multi-target (bi-specific) antibody therapeutics, and immune cell therapeutics.



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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