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Protocols for the preparation and characterization of decellularized
tissue and organ scaffolds for tissue engineering
ARAESTERNRARASNREXRNRBIRENS R

Dar-Jen Hsieh, Periasamy Srinivasan, Ko-Chung Yen, Yi-Chun Yeh, Yun-Ju Chen, Hung-Chou
Wang & Yih-Wen Tarng
R&D Center, ACRO Biomedical Co., Ltd.

Department of Orthopedics, Kaohsiung Veterans General Hospital

14 Dec 2020

Extracellular matrix (ECM) scaffolds are extensively used in tissue engineering
studies and numerous clinical applications for tissue and organ reconstructions. Due
to the global severe shortage of human tissues and organs, xenogeneic biomaterials
are a common source for human tissue engineering and regenerative medicine
applications. Traditional methods for decellularization often disrupt the 3D
architecture and damage the structural integrity of the ECM scaffold. To efficiently
obtain natural ECM scaffolds from animal tissues and organs with intact architecture,
we have developed a platform decellularization process using supercritical CO, and
tested its potential application in tissue engineering. A combination of human
mesenchymal stem cells with a decellularized dermal matrix scaffold allowed

complete regeneration of skin structure in a porcine full-thickness wound model.

METHOD SUMMARY

Porcine tissues and organs were sliced to the appropriate thickness, placed in muslin
bags and subjected to decellularization by supercritical carbon dioxide extraction
technology. The decellularized tissue and organ ECM scaffolds were freeze-dried and
cut to the appropriate size, thickness and according to different size specification in
Petri dishes for the use in the L Q Yelkpdtithhts and clinical tissue engineering
applications. The decellularized tissue and organ ECM scaffolds were also
freeze-milled to a 45-200 pm powder for potential 3D bioprinting application. The
decellularized tissue and organ ECM scaffolds were characterized by hematoxylin and
eosin and DAPI staining. Scanning electron microscopy was performed to examine

the collagen fibers and cellular debris.
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Evaluating the bone-regenerative role of the decellularized
porcine bone xenograft in a canine extraction socket model

Yuan-Wu Chen'? , Meng-Yen Chen?, Dar-Jen Hsieh*, Srinivasan Periasamy4,
Ko-Chung Yen®, Chao-Tang Chuang®, Hung-Chou Wang®, Fan-Wei Tseng’,
Jer-Cheng Kuo*, Hua-Hong Chien’

'Division of Oral and Maxillofacial Surgery, Tri-Service General Hospital, Taipei, Taiwan
?School of Dentistry, National Defense Medical Center, Taipei, Taiwan
*Division of Oral and Maxillofacial Surgery, Department of Stomatology, National Cheng Kung
University Hospital, Tainan, Taiwan
“R&D Center, ACRO Biomedical Co., Ltd., Kaohsiung, Taiwan
>Division of Periodontology, College of Dentistry, Ohio State University, Columbus, Ohio

Abstract :

Objective: To evaluate the efficacy of a novel decellularized porcine bone xenogratft,
produced by supercritical carbon dioxide extraction technology, on alveolar socket
healing after tooth extraction compared to a commercially available deproteinized
bovine bone (Bio-Oss®).

Materials and methods: Nine dogs (about 18 months old and weighing between

20 kg and 30 kg) underwent extractions of lower second to fourth premolars,
bilaterally.

The dogs were randomly selected and allocated to the following groups: Group

1: control unfilled socket; Group 2: socket filled with decellularized porcine bone
xenograft (ABCcolla®) and covered by a commercially available porcine collagen
membrane (Bio-Gide®); Group 3: socket filled with Bio-Oss® and covered by Bio-
Gide® membrane. One dogs from each group was sacrificed at 4-, 12-, and 24-week
to evaluate the socket healing after tooth extraction. The mandible bone blocks were
processed without decalcification and specimens were embedded in methyl
methacrylate

and subjected to histopathology analyses to evaluate the bone regeneration in

the extraction sockets.

Results: At 24-week after socket healing, ABCcolla® treated defects demonstrated
significantly higher histopathology score in new bone formation and bone bridging,
but significantly lower score in fluorescent labeling than those of the Bio-Oss®. In the
microphotographic examination, decellularized porcine bone xenograft showed

similar



characteristics of new bone formation to that of Bio-Oss®. However, there was
significantly less remnant implant materials in the decellularized porcine bone
xenograft

compared to the Bio-Oss® group at 24-week. Thus, the decellularized porcine
bone graft seems to have promising bone regeneration properties similar to that of
Bio-Oss® with less remnant grafted material in a canine tooth extraction socket
model.

Conclusions: Within the limits of the study, we concluded that ABCcolla® treated
defects demonstrated significantly more new bone formation and better bone
bridging,

but less amount of fluorescent labeling than those of the Bio-Oss® group. However,

clinical studies in humans are recommended to confirm these findings.

Keywords : bone regeneration, carbon dioxide, chromatography, supercritical fluid,

heterograft




