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Novel biomaterial and hybrid electrospinning technology for tissue
engineering applications
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Existing technology and its problem
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Current fabrication setups for biomedical scaffolds use electrospinning and photolithography.
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Electrospinning doesn't support customization and photolithography is time consuming and only allows for the use of
non-biodegradable, toxic and costly photoresists.
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Technology limitation and unavailability of bio-materials hinders the development personalized medicine/implants.
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Existing fabrication technologies and materials are not broadly used in clinics/hospitals for the treatment of critical tissue
injuries such as spinal cord and heart tissue injury.
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Key aspects of OIST technology and comparison with the existing technology
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We plan to address the limitations of existing biomaterials by using a novel biomaterial, which is biocompatible,
biodegradable and cost-effective.
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The limitations of photolithography can be addressed by developing a modified electrospinning technology, which allows for
computer aided designs to control size, shape and morphology the produced scaffolds.
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The new hybrid fabrication system of electrospinning and 3D-printing will enable the development of patient specific
scaffolds to promote regeneration after injury.
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3D scaffold made from the natural polymer melanin and poly-hydroxyl butyrate (PHB) loaded
with the hormone serotonin
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Biological 3D scaffold, which is biocompatible and biodegradable
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Fabricated through electrospinning (cost effective and fast)

neurons
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To be used for research and folded to fabricate implants for nerve
regrowth
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Grid-based hybrid electrospinning setup for development of personalized 3D-scaffolds
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We designed a modified electrospinning device based on spraying the biomaterial over a conductive grid, which
enables the faster and cheaper fabrication of 3D nanofiber scaffolds
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Key aspects of your technology and comparison with the existing technology
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High degree of customization of 3D scaffolds. '
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Reduced cost (~60-70%)).
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Reduced scaffold’s fabrication time (~40-60%).

ARL—5—-DIEE=EER (~40~50%)

Reduced effort of the operator (~40-50%).
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Expected improvement in healing time (by ~1/4) based on in vitro evidence of neuronal growth.
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Expected application
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This technology is best applied to the manufacturing of personalized scaffolds for regenerative medicine
in the biomedical industry, as it can be customized through computer-aided designs.
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Our hybrid fabrication system can be used for the faster and cheaper development of biodegradable
scaffolds with natural polymers, including biopolymers such as collagen, laminin and melanin.
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Challenges for commercialization
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We have tested our biomaterial with nerve cells in culture. In vivo testing in mouse model of spinal cord injury
will start soon.
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We are developing a fully functional prototype of our hybrid fabrication technology.
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The accuracy of our hybrid fabrication technology will be tested. Control over the geometric parameters of our
scaffold is essential for the fabrication of effective implants.
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We will test our implants for injuries of other soft tissues such as heart tissue. We will test both in culture with
muscle cells and in vivo in mice.
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Potential ways for technology transfer
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Companies that are developing scaffold fabrication technologies or that want to enter the 3D-
bioprinting and regenerative medicine market will benefit from our technology.
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Looking for a biomedical company to help conduct trials to verify the regenerative potential
and applicability of our novel biomaterial to the clinics.
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A 3D-bioprinting technology company could help finalize the design of the hybrid electrospray

machine prototype and scale it to industrial production
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Patent
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the development of 3D scaffold |
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Contact
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TEL . 098-966-8937
E-mail : tls@oist.jp
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New Technology Presentation Meetings!
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