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In recent years, Taiwan has been steadily progressing toward a super-aged society,
accompanied by a rising prevalence of musculoskeletal disorders such as fractures,
osteoporosis, and osteoarthritis. These conditions have become some of the most
common health challenges among older adults. Consequently, research on the
mechanisms underlying bone and cartilage degeneration, as well as their repair
processes, holds significant clinical and academic value. Our research team has focused
in recent years on elucidating the molecular mechanisms of age-related osteoarthritis
and developing potential therapeutic strategies, resulting in multiple published findings.
First, we investigated the therapeutic potential of epigallocatechin-3-gallate (EGCG) in
both post-traumatic and age-associated osteoarthritis. Our results demonstrated that
EGCG induces autophagy and suppresses chondrocyte apoptosis, thereby attenuating
cartilage degeneration. In addition, we found that the parathyroid hormone fragment
PTHI1-34 effectively ameliorates both traumatic and aging-related osteoarthritis
through direct action on articular chondrocytes, without altering the structure of
subchondral bone. In the development of novel treatment approaches, we further
examined intra-articular delivery of drug-loaded lipid nanoparticles combined with
low-intensity ultrasound as an adjunctive therapy. Our findings showed that lipid-
encapsulated rapamycin allows stable drug release and reduces cytotoxicity. When
paired with low-intensity ultrasound stimulation, this strategy enhances extracellular
matrix synthesis, reduces inflammatory responses, and further improves osteoarthritis
progression. In the field of bone repair, we employed a diabetic animal model to
investigate the effects of thrombin on osteoblast differentiation and bone defect healing.
The results confirmed that thrombin promotes bone regeneration in diabetic rats and
achieves optimal healing within eight weeks, highlighting its potential clinical
applicability. Through our recent integrated NSTC (National Science and Technology
Council) project, we also discovered that extracellular vesicles (exosomes) secreted by
stem cells of different origins exhibit distinct functional and molecular characteristics
that influence chondrocyte differentiation. These findings were published in Bone &
Joint Research (Chang LH et al., 2025 Aug), demonstrating that variations in exosomal
microRNA profiles from iPSCs, ADSCs, and BMSCs can significantly modulate
chondrocyte function. In our clinical investigations, we evaluated a combined
pharmacological regimen to prevent acute phase reactions induced by zoledronic acid
treatment for osteoporosis. The results revealed that a combination of hydrocortisone,

NSAIDs, acetaminophen, and prednisolone significantly reduced severe discomfort and
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achieved a high rate of symptom relief, thereby improving treatment tolerability and

clinical outcomes. This work was published in Archives of Osteoporosis (Chen CH et

al., 2024 Oct).
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[ Concrete Results ]
® Awards
1. Recognized by Stanford University as one of the World’s Top 2% Scientists for

2024-2025.

Recipient of the 8th, 9th, 13th, 14th, 17th, 21st National Innovation Awards,
including the Academic Research Innovation Award and Innovation Advancement
Award.

Awarded the 2022 (Year 111) Excellent Paper Award, Outstanding Research
Project Award, and Patent Achievement Award; the 2023 (Year 112) Outstanding
Research Project Award and Patent Achievement Award; and the 2024-2025
(YYears 113-114) Outstanding Research Project Award, Research Achievement
Award, Technology Transfer Excellence Award, and Patent Excellence Award.
Recipient of the Ministry of Economic Affairs Industrial Development
Administration’s Best Exhibition Award at the 2024 Taiwan Innotech Expo —
Program Achievement Showcase.

Fig. 2 Companson of APR incidence following zoledromc acid infu-
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[ Research Team ]
Team Member: Chung-Hwan Chen, Sung-Yen Lin, Cheng-Chang Lu, Wang, Chih-
Kuang, Wang, Yan-Hsiung, Wang, Gwo-Jaw, Ho, Mei Ling, Chang, Je-Ken, Fu, Yin-
Chih, Huang, Hsuan-Ti, Kuo, Yur-Ren, Cheng, Tsung-Lin, Wu, Shun-Cheng, Chang,
Ling-Hwa, Chuang, Shu-Chun, Chou, Ya-Shuan.
https://orthc.kmu.edu.tw/index.php/zh-TW/

Overview: The Orthopedic Research Center, established in 2001, aims to conduct in-
depth research on the causes, prevention, and treatment of major bone and joint diseases
in Taiwan. Its mission encompasses comprehensive research across molecular biology,
cell biology, histology, and even in vivo gene therapy. A central focus is integrating the
expertise and resources of orthopedics and related medical fields within the institution
to drive innovative research. Key areas include investigating the causes and prevention
of bone and joint diseases, developing drugs and medical materials for bone and joint
regenerative medicine, as well as regenerative medicine for oral tissues, muscles, and
ligaments.

The center provides education and training for young scholars in areas such as bone
physiology, bone cell biology, stem cell biology, genetic engineering, and tissue
engineering. It has established a school-wide platform for interdisciplinary research that
bridges clinical and basic science. The team’s projects have secured numerous research
grants and include clinical-basic integrated research and the commercialization of
findings. The center has achieved significant milestones, including 47 patents, 7
technology transfers, 4 start-up companies, and 1 merger and acquisition. It has also
been honored with the prestigious Taiwan National Innovation Award.

Contact Email: hwan@kmu.edu.tw; orthc@kmu.edu.tw
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