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® SCI#>

1. Che-Wei Lin, Yu-Feng Su, Chih-Yun Lee, Lin Kang, Yan-Hsiung Wang, Sung-
Yen Lin, Chih-Kuang Wang*, 3D printed bioceramics fabricated using
negative thermoresponsive hydrogels and silicone oil sealing to promote

bone formation in calvarial defects, Ceramics International, 47, 5464-
5476, 2021, (IF:5.1 at 2023)
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2.

Swathi Nedunchezian, Parikshit Banerjee, Chih-Yun Lee, Su-Shin Lee, Che-
Wei Lin, Che-Wei Wu, Shun-Cheng Wu, Je-Ken Chang, Chih-Kuang Wang*,
Generating adipose stem cell-laden hyaluronic acid-based scaffolds using

3D bioprinting via the double crosslinked strategy for chondrogenesis,
Materials Science and Engineering: C, 124, 112072, 2021. (IF: 8.04 at
2023)

Swathi Nedunchezian, Che-Wei Wu, Shung-Cheng Wu, Chung-Hwan Chen, Je-Ken
Chang, Chih-Kuang Wang*, Characteristic and Chondrogenic Differentiation
Analysis of Hybrid Hydrogels Comprised of Hyaluronic Acid Methacryloyl
(HAMA), Gelatin Methacryloyl (GelMA), and the Acrylate-Functionalized
Nano-Silica Crosslinker, Polymers, 14, 2003, 2022. (IF: 4.7 in 2023)
Che-Wei Lin, Chih-Yun Lee, Sung-Yen Lin, Lin Kang, Yin-Chih Fu, Chung-
Hwan Chen, Chih-Kuang Wang*, Bone targeting nanoparticles of dendritic

(aspartic  acid)s—functionalized PEG-PLGA biopolymer encapsulated
simvastatin treated for the osteoporosis rat models, International
Journal of Molecular Sciences, 2022, 23, 10530. (IF:4.9 at 2023).

Chih-Yun Lee, Swathi Nedunchezian, Sung-Yen Lin, Yu-Feng Su, Che-Wei Wu,
Shun-Cheng Wu, Chung-Hwan Chen, Chih-Kuang Wang*, Bilayer osteochondral

graft in rabbit xenogeneic transplantation model comprising sintered 3D-
printed bioceramic and human adipose-derived stem cells laden biohydrogel,
Journal of Biological Engineering, 17,74, 2023. (IF:5.6 at 2023)

Pavanchandh Atturu, Sunaina Mudigonda, Chau-Zen Wang, Shun-Cheng Wu,
Jhen-Wei Chen, Mary Fornica Francis Forgia, Hans-Uwe Dahms, Chih-Kuang
Wang*, Adipose-derived stem cells loaded photocurable and bio printable
bioinks composed of Methacrylated Gelatin, Methacrylated Hyaluronic acid
and Polyethylene glycol diacrylate crosslinker to differentiate into
smooth muscle phenotype, International Journal of Biological
Macromolecules, 265: 130710, 2024. (IF:.7.7 at 2023)
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Our team designed a novel osteochondral osteochondral double-layer
scaffold. The lower layer of the double-layer scaffold uses a 3D printed S-
tricalcium phosphate ( 8-TCP) bioceramic scaffold, which uses digital light
processing (DLP) technology and photo-cured and negative thermoresponsive
(NTR) bifunctional bioceramic slurry achieved. This 3D bioceramic scaffold
not only provides the necessary mechanical support and regeneration of
subchondral bone tissue, but also delays its biodegradation and provides a
stable matrix for cartilage regeneration. The upper layer of the double-layer
scaffold is a three-dimensional bioinspiral hybrid hydrogel, which is mainly
composed of hyaluronic acid methacryloyl (HAMA) and gelatin methacryloyl
(GelMA) copolymers. Acrylate functionalized nano-silica (AFnSi) is
innovatively used to enhance the mechanical properties of the hybrid light-
cured hydrogel and Slows down the degradation rate of organisms, has excellent
results in cytocompatibility in vitro and promotes cartilage differentiation.
However, we have also applied for a patent layout of this hybrid light-curing
biohydrogel system for cartilage generation (ROC patent number: 798084). The
research results show that when the double-layer osteochondral scaffold
composed of this 3D bioceramic scaffold and photo-cured hybrid hydrogel rich
in human adipose stem cells (hADSCs) showed good osteochondral defect repair
effects in the rabbit knee cartilage defect model, Can accelerate bone
formation and promote fusion with adjacent bone tissue. The above research
has confirmed that 3D printing technology has broad application potential in
the field of tissue repair. The team is fortunate to receive the NSTC Grant’s
two-year industry perspective for Applied Research Incubation Project (I)
(II) (Cranial burr hole cover of 2021~2024) 3D bioceramic bone graft
substitute using the additive manufacturing method), and based on this 3D
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bioceramic scaffold bone graft material product technology, "Precisely
Printed Medical Co., Ltd." a new start-up company, which focuses on the
development of active materials Layer-fabricated 3D bioceramic bone graft
substitutes for personalized bone defect indications.
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A\ schematic diagram of the well-integrated bilayer osteochondral scaffold
1s expected to guide stem cells’ chondrogenic and osteogenic differentiation
and provide a promising solution for osteochondral tissue repair. The human
adipose-derived stem cell (hADSCs) laden photocured hybrid biochydrogel
comprised of hyaluronic acid methacryloyl (HAMA)/gelatin methacryloyl (GelMA)
(1/1) and 0.5% (w/v) acrylate-functionalized nano-silica (AFnSi) crosslinker,
which provide a suitable environment for cartilage regeneration. a The
concave-top disc structure of the subchondral scaffold with the denser
intermediate layer and the well-open interpenetrating pore channels structure
of the 3D-printed bioceramic scaffold is made using digital light processing
(DLP) technology and the novel photocurable negative thermo-responsive (NTR)
bioceramic slurry.

[Concrete Results])

Award experience

Excellent papers in 110; 111; 112 academic years respectively

Research paper awards in 110; 111; 112 academic years respectively
Technology Transfer - Excellence Award in the 112 academic year

Patent certification—Excellence Award, Merit Award, and Excellence Award
in the 110; 111; 112 academic years respectively

L= oe

5. Industry-university cooperation - Special Excellence Award and Excellence
Award in the 111 and 112 academic years respectively
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1.

Main SCI papers
Che-Wei Lin, Yu-Feng Su, Chih-Yun Lee, Lin Kang, Yan-Hsiung Wang, Sung-
Yen Lin, Chih-Kuang Wang*, 3D printed bioceramics fabricated using

negative thermoresponsive hydrogels and silicone oil sealing to promote
bone formation in calvarial defects, Ceramics International, 47, 5464-
5476, 2021, (IF:5.1 at 2023)

Swathi Nedunchezian, Parikshit Banerjee, Chih-Yun Lee, Su-Shin Lee, Che-
Wei Lin, Che-Wei Wu, Shun-Cheng Wu, Je-Ken Chang, Chih-Kuang Wang*,
Generating adipose stem cell-laden hyaluronic acid-based scaffolds using

3D bioprinting via the double crosslinked strategy for chondrogenesis,
Materials Science and Engineering: C, 124, 112072, 2021. (IF: 8.04 at
2023)

Swathi Nedunchezian, Che-Wei Wu, Shung-Cheng Wu, Chung-Hwan Chen, Je-Ken
Chang, Chih-Kuang Wang*, Characteristic and Chondrogenic Differentiation
Analysis of Hybrid Hydrogels Comprised of Hyaluronic Acid Methacryloyl
(HAMA), Gelatin Methacryloyl (GelMA), and the Acrylate-Functionalized
Nano-Silica Crosslinker, Polymers, 14, 2003, 2022. (IF: 4.7 in 2023)
Che-Wei Lin, Chih-Yun Lee, Sung-Yen Lin, Lin Kang, Yin-Chih Fu, Chung-
Hwan Chen, Chih-Kuang Wang*, Bone targeting nanoparticles of dendritic

(aspartic acid)s—functionalized PEG-PLGA biopolymer encapsulated
simvastatin treated for the osteoporosis rat models, International
Journal of Molecular Sciences, 2022, 23, 10530. (IF:4.9 at 2023).

Chih-Yun Lee, Swathi Nedunchezian, Sung-Yen Lin, Yu-Feng Su, Che-Wei Wu,
Shun-Cheng Wu, Chung-Hwan Chen, Chih-Kuang Wang*, Bilayer osteochondral

graft in rabbit xenogeneic transplantation model comprising sintered 3D-
printed bioceramic and human adipose-derived stem cells laden biohydrogel,
Journal of Biological Engineering, 17,74, 2023. (IF:5.6 at 2023)

Pavanchandh Atturu, Sunaina Mudigonda, Chau-Zen Wang, Shun-Cheng Wu,
Jhen-Wei Chen, Mary Fornica Francis Forgia, Hans-Uwe Dahms, Chih-Kuang
Wang*, Adipose-derived stem cells loaded photocurable and bio printable
bioinks composed of Methacrylated Gelatin, Methacrylated Hyaluronic acid
and Polyethylene glycol diacrylate crosslinker to differentiate into
smooth muscle phenotype, International Journal of Biological
Macromolecules, 265: 130710, 2024. (IF:.7.7 at 2023)
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® Patent certified

1. Method for additive manufacturing of 3D-printed articles, WO(EP)-European
Union, 3385057, 2021/02/24.

2. Method for additive manufacturing of 3D-printed articles, WO(CN)-China,
4274912, 2021/02/26.

3. Method for additive manufacturing of 3D-printed articles, WO(US)- United
States, 111,111,84, 2021/09/07.

4. Slurry for photocuring 3D printing, preparation method therefor, and
method of use thereof, PCT (CN)-China, 5682329, 2023/01/06.

5. Slurry for photocuring 3D printing, preparation method therefor, and
method of use thereof, PCT (JP)-Japan, 7255915, 2023/04/03.

6. Inorganic nanosilica-crosslinker mixed with bio-ink to promote cartilage
differentiation of adipose stem cells, ROC (Taiwan), 1798084, 2023/04/01.

7. A skull repairing structure, ROC (Taiwan), M648441, 2023/11/21.

® Industry-government-academic cooperation project:

1. Adipose stem cells laden 3D-printed novel composite tissue-engineered
tracheal grafts combined with tracheal luminal epithelial cell sheets for
tracheal regeneration (II-III), National Science and Technology
Council, 2024/08/01~2026/07/30 (1,660,000; 1,540,000 NT) o (NSTC 113-
2314-B-037 -024 -MY2) (PI)

2. Evaluate the proliferation and differentiation activities of biohybrid
hydrogel system and mesenchymal stem cells (MSCs), Industry-Academic
Cooperation Project ("Exk 2 $ 4 5 12 &), 2022/09/01-2024/12/31.
15,000 NT) (PI)

3. Adipose stem cells laden 3D-printed novel composite tissue-engineered
tracheal grafts combined with tracheal luminal epithelial cell sheets for
tracheal regeneration (I), National Science and Technology Council,
2023/08/01~2024/07/30 (978,600 NT) - (NSTC 112-2314-B-037-078) (PI)

4. Industry Perspective - Applied Research Incubation Project— "Cranial

burr hole cover of 3D bioceramic bone graft substitute using the additive
manufacturing method (II) ;, National Science and Technology Council,
2022/01/01 = 2024/03/31 (9,150,000 NT) - (NSTC 112-2622-B-037-001 -) (PI)


https://webpat.tw/Home/Detail#patent-info?esId=us_11111184_15780643&indexName=pat_us_2020_v5&database=US&rowIndex=0&storageId=resultStorage_invention_1722240564129&highlightStorgeId=&displayType=
https://webpat.tw/Home/Detail#patent-info?esId=us_11111184_15780643&indexName=pat_us_2020_v5&database=US&rowIndex=0&storageId=resultStorage_invention_1722240564129&highlightStorgeId=&displayType=
https://webpat.tw/Home/Detail#patent-info?esId=us_11111184_15780643&indexName=pat_us_2020_v5&database=US&rowIndex=0&storageId=resultStorage_invention_1722240564129&highlightStorgeId=&displayType=
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5. Industry Perspective - Applied Research Incubation Project— 'Cranial
burr hole cover of 3D bioceramic bone graft substitute using the additive
manufacturing method (I) ;, Ministry of Science and Technology, 2021/11/01
I 2022/12/31 (8,500,000 NT) o (MOST 110-2622-B-037-002 -) (PI)

6. Study on 3D bioprinting of tissue-engineered vascular grafts with novel
bioinspired bioink, Ministry of Science and Technology, 2021/08/01 %
2022/07/30 (1,140,000 NT) - (MOST 110-2314-B-037-032) (PI)

® Important achievements
1. Award the "U-Start Plan for Innovation and Entrepreneurship" in the

manufacturing technology category (500, 000 NT dollars) and established a
startup company (Precisely Printed Medical Co., Ltd.), 2021/04/30.

2. The startup company achieved championship in the Incubates category at
the 18th Strategies of Warring States Period National Innovation &
Entrepreneurship Competition, 2023/07/03.

3. In 2023, We raised NT$20 million in technology investment stock for the
Precisely Printed Medical startup company, and the first phase of
technology transfer fund of NT$10 million has been completed in November
2023.

[Research Team]

Team Members: Prof. Chih-Kuang Wang, Chih-Yun Lee, Li-Ann Chi, Jie-Ying Wang,
Li-Fang Lin

Research Team Introduction: The team has three patents for negative
temperature-sensitive bioceramics system that are deployed around the world.
We have been committed to the development of " healing faster, and supportive
3D bioceramic aggregates" 3D printing technology. Precision bone graft
substitutes for personalized bone healing with the primary mission of
promoting human health and well-being.

Research Contacts Email: ckwang@kmu. edu. tw ;j020900@yahoo. com. tw
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Display various 3D sintering ceramic shapes of additional manufacturing 3D
ceramics (calcium phosphate, alumina, zirconia, etc.). In addition to the
medical field, 1t will also have great potential applications in the aerospace
and semiconductor industries.
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Vice President Bi-khim Hsiao attended the 2024 Taiwan International Medical and Health Care
Exhibition. The Kaohsiung Medical University Pavilion attracted much attention. She also
visited the new spin-off companies of Kaohsiung Medical University - Precisely Printed
Medical Co., Ltd. and Cardio Metrics Co., Ltd.



