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[2] Chapman WG, Gubbins KE, Jackson G, Radosz M. SAFT: Equation-of-state solution model for
associating fluids. 1989; 52: 31-8.

[3] Boublik T. Hard-Sphere Equation of State. 1970; 53: 471-2.

[4] Barker JA, Henderson D. Perturbation Theory and Equation of State for Fluids: The Square-
Well Potential. 1967; 47: 2856-61.
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[1] David Jui-Yang Feng*, Hung-Yin Lin, James L. Thomas, Hsing-Yu Wang, Chien-Yu Lin,
Chen-Yuan Chen, Kai-Hsi Liu and Mei-Hwa Lee”, “Supercritical Carbon Dioxide Treatment of
Porous Silicon Increases Biocompatibility with Cardiomyocytes,” International Journal of

Molecular Sciences, 22 (19), 10709, Oct. 2021.
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Metallization of 3D-Printed Structure by Supercritical CO, Catalyzation
Po-Wei Chengl, Chun-Y1 Chen], Taku Ichibayashi1 ’2, Tso-Fu Mark Chang], Masato Sone], Suzushi

Nishimura'
!Institute of Innovative Research, Tokyo Institute of Technology, Yokohama 226-8503, Japan
? High Performance Materials Company, ENEOS Corporation, Yokohama 231-0815, Japan
Abstract
Three-dimensional (3D) printing technology has been a promising production technology
because of the versatility in design and fabrication of complex 3D structures, low cost, short
fabrication process time and flexibility in selections of the ink material [1]. Hence, it has high
potential to be applied in various field such as fabrication of functional components in electronics,
electromagnetics, aerospace, and bioengineering. In order to expand values of 3D printing
technology, integration of 3D-printed polymer structures with various functional materials is
necessary. In particular, metallization of the 3D-printed polymer structure is critical to realized fast
production of complex electronic components, and the metallization could be achieved by electroless
plating. However, the conventional electroless plating method is not environmentally friendly, and
the efficiency of interaction between the polymer substrate and deposited metal coating still needs to
be improved. Therefore, ScCO; is used as the solvent in the catalyzation step, and the source of the
palladium catalyst would be organopalladium compounds for the solubility in scCO,[2].

In this study, 3D-printed polymer structures were successfully metalized by a scCO;-assisted
electroless plating method. The organopalladium compound was palladium
bis-hexafluoroacetylacetonate (Pd(hfa),). In addition, effects of the metal deposition temperature on
electrical resistance and reliability of the metallized polymer structures were evaluated. A positive
influence on the electrical resistance was observed when raising the temperature. High temperature is
suggested to promote formation of the metallic pallidum, growth rate of the Ni-P and crystallinity of
the Ni-P, which are all effective in lowering the electrical resistance. As a result, a low electrical
resistance of 0.03 Q for Ni-P layer was achieved. In addition, the reliability evaluated by a tape
adhesive test also improved when a higher temperature was used.

Reference

[1] P.-W. Cheng, C.-Y. Chen, T. Ichibayashi, T.-F.M. Chang, M. Sone, S. Nishimura, MRS Commun. 11, (2021)
P278-282.

[2] P.-W. Cheng, C.-Y. Chen, T. Ichibayashi, T.-F.M. Chang, M. Sone, S. Nishimura, J. Supercritical fluids 180 (2022),
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Supercritical Carbon Dioxide Decellularized Porcine Cartilage Graft
Regenerated Articular Cartilage in Osteoarthritis Rats

Chia-Chun Wu', Yih-Wen Tarng’, Dur-Zong Hsu’, Periasamy Srinivasan *,
Yi-Chun Yeh4, Yi-Ping Lai4, Dar-Jen Hsieh* "
'Department of Orthopedics, Tri-Service General Hospital, National Defense Medical Center, Taipei. “Department of
Orthopedic, Kaohsiung Veterans General Hospital, Kaohsiung city. *Department of Environmental and Occupational

Health, College of Medicine, National Cheng Kung University, Tainan.*R&D Center, ACRO Biomedical Co., Ltd.,
Kaohsiung City, Taiwan

Abstract

Acellular cartilage matrix derived from the cartilage would make ideal scaffolds for
cartilage tissue engineering. Numerous decellularization methods are used in cartilage scaffold
preparation, however, these processes include disadvantages such as traces of impurities and loss of
scaffold structure. These disadvantages can be overcome by using supercritical carbon dioxide
(SCCOy) extraction technology. SCCO, employs mild critical coordinates, pressure at 7.38 MPa
and temperature at 31°C, which can be easily accomplished and well-suited for cartilage scaffold
preparation. The study aims to use decellularized porcine cartilage graft (dPCG) and plasma rich
platelet (PRP) to attenuate anterior cruciate ligament transection (ACLT)-induced osteoarthritis (OA)
progression and regenerate the knee cartilage in rats. Decellularization of the porcine cartilage was
characterized by hematoxylin and eosin, 4,6-Diamidino-2-phenylindole staining, scanning electron
microscopy and residual DNA quantification. The protective effect dPCG was evaluated by intra-
articular administration in a surgically induced ACLT rat OA model. Supercritical carbon dioxide
technology completely decellularized the porcine cartilage. Intra-articular administration of dPCG
with or without PRP significantly reduced the ACLT-induced OA symptoms and attenuated the OA
progression. The capacitance meter was used to assess the pain-relief by dPCG with or without PRP
and improved articular cartilage damage in the rat knee was characterized by X-ray and micro-CT.
Besides, the histological analysis depicted cartilage protection by dPCG with or without PRP. The
dPCG attenuated the damage and repaired the articular cartilage with or without PRP as assessed by
safranin-O, type Il collagen, aggrecan and SOX-9 immuno-staining. To summarize, intra-articular
administration of dPCG with or without PRP is efficient in repairing the damaged cartilage in the

experimental OA model [1].

Keywords: supercritical carbon dioxide, decellularized porcine cartilage graft, anterior cruciate
ligament transection, osteoarthritis, type II collagen

Reference

[1] C-C. Wu, Y-W. Tarng, D-Z. Hsu, P. Srinivasan, Y-C. Yeh, Y-P. Lai, D-J. Hsieh. J. Tissue Eng.
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Supercritical Carbon Dioxide Decellularized Porcine Bone Graft: Role in the
Reconstruction of the Orbital Floor

Chao-Hsin Huangl, Dar-Jen Hsiehz, Yi-Chia Wu3’4’5, Ko-Chung Yenz, Periasamy Srinivasanz,
Hsiao-Chen Lee® , Ying-Che Chen6, Su-Shin Lee**>%*

'School of Post Baccalaureate Medicine, Kaohsiung Medical University, Kaohsiung. “Center of Research and
Development, ACRO Biomedical Co., Ltd. Kaohsiung. *Division of Plastic Surgery, Department of Surgery, Kaohsiung
Medical University Hospital, Kaohsiung. “Regenerative medicine and cell therapy research centre, Kaohsiung Medical

University, Kaohsiung. *Department of Surgery, Faculty of Medicine, College of Medicine, Kaohsiung Medical
University, Kaohsiung. *Department of Surgery, Kaohsiung Municipal Siaogang Hospital, Kaohsiung, Taiwan.

Abstract

Orbital fracture is the consequence of a traumatic accident that led to weakened orientation
and integrity of facial bones, with the symptoms of periorbital oedema, tissue lacerations,
enophthalmos and diplopia. Orbital floor fractures subsequently lead to consequences such as
diplopia and enophthalmos. The graft materials used in orbital floor fractures varied from autografts
to alloplastic grafts, which possess certain limitations. The supercritical carbon dioxide (scCO,)
uses mild critical coordinates, pressure at 7.38 MPa and temperature at 31°C, which can be
effortlessly accomplished and appropriate for bone graft preparation. In the present study, a novel
porcine bone matrix decellularized by scCO,, ABCcolla® Collagen Bone Graft, was used for the
reconstruction of the orbital framework. The study was approved by the institutional review board
(IRB) of Kaohsiung Medical University Chung-Ho Memorial Hospital (KMUH). The orbital
defects were fixed by the implantation of the ABCcolla® Collagen Bone Graft. Nine out of ten cases
used 1 piece of customized ABCcolla® Collagen Bone Graft in each defect. The other case used 2
pieces of customized ABCcolla® Collagen Bone Graft in one defect area due to the curved outline
of the defect. In the outpatient clinic, all 10 cases showed improvement of enophthalmos on CT
(computerized tomography) at week 8 follow-up. No replacement of implants was needed during
follow-ups. To conclude, ABCcolla® Collagen Bone Graft proved to be safe and excellent in the
reconstruction of the orbital floor with high accessibility, high stability, good biocompatibility, low

infection rate and low complication rate [1].

Keywords: supercritical carbon dioxide, bone graft, orbital wall reconstruction, ABCcolla®”

Collagen Bone Graft, xenogenic graft
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Supercritical Carbon Dioxide Decellularized Porcine Nasal Cartilage Graft
Cultured with Chondrocyte: Histotypic 3D Construct for Rhinoplasty

Su-Shin Lee'*”*, Yi-Chia Wu'*?, Shu-Hung Huang'*?, Ying-Che Chen®, Periasamy Srinivasan’,
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Abstract

Rhinoplasty is the most difficult aesthetic surgical procedure with a high rate of revision.
Augmentative and reconstructive rhinoplasty surgical procedures use autologous tissue grafts or
synthetic grafts to repair the nasal defect and aesthetic reconstruction. Donor site trauma and
morbidity are common in autologous grafts. However, we developed a bioactive scaffold with a 3D
cartilage construct using supercritical (SCCO;) carbon dioxide decellularized porcine nasal cartilage
graft (AIPNCG). dPNCG was produced by proprietary SCCO; (100-350 bar carbon dioxide pressure,
20-40°C) extraction technology from porcine nasal cartilage. An experimental 3D cartilage
construct was engineered using dPNCG, rat adipose-derived stem cells (ADSC) and chondrocytes
with different percentages of cells and cultured for 21 days. dPNCG complete decellularization was
characterized by hematoxylin and eosin (H&E), DAPI, alcian blue staining, scanning electron
microscopy and residual DNA content. A solid mass of 3D cartilage construct with significant
production of glycosaminoglycans in dAPNCG with 100% chondrocytes culture was achieved. H&E
and alcian blue staining showed an intact tissue mass, with cartilage granules bound to one another
by extracellular matrix and proteoglycan, to form a 3D construct. Besides, phenotype chondrogenic
markers, type II collagen, aggrecan and SOX-9 were elevated indicating chondrocytes cultured on
dPNCG substrate synthesized type II collagen along with extracellular matrix to produce a 3D
cartilage construct. To conclude, dPNCG is an excellent substrate bioactive scaffold that might
offer a suitable environment for human nasal chondrocytes to produce 3D cartilage construct and a

promising potential candidate for cartilage tissue engineering in rhinoplasty [1].

Keywords: supercritical carbon dioxide, 3D histotypic cartilage, decellularized porcine nasal
cartilage graft (dAPNCG), chondrocytes, adipose-derived stem cells
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Analysis of the activity of Bifidobacterium longum subsp. infantis ATCC 15697
a-Fucosidases on fuman milk oligosaccharides by supercritical fluid
chromatography

Yi-Pang Chung (4£4# %) and Ching-Ching Yu (75 % o )*
Department of Chemistry and Biochemistry, National Chung Cheng University, 168 University
Road, Min-Hsiung, Chiayi 62102, Taiwan

Abstract

B. infantis has several a-fucosidases. Although the research explicated that there has the basic
substrate specificity for a-1,2/3/4-fucosidic linkages, no one has studied the complex fucosyl human
miik oligosaccharides (HMOs). We choose three a-fucosidases (Blon 0248, Blon 2335, Blon 2336)
that did exhibit greater activity on purified HMOs to explore theirs site selectivity!'!, and substrate
tolerance with linear multi fucosylated HMOs. Subsequently, use SFC to analyze the isomers
produced by fucosidases in a shorter time than HPLC, and compare with the constructed retention

time database. Further development is going to explore the metabolic pathway of B. infantis'*'.
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AFE G A AL TR o Bt 55 (U2 (supercritical assisted atomization, SAA) @ & ¥k i3 L E
P. 5. # ¥>(beclomethasone dipropionate, BDP)£ % 7 £ -B-7k 9 #F (hydroxypropyl-B-cyclodextrin,
HP-B-CD)z. # 1~ 4§ £ ficke > %38 5 1> Wi HP-B-CD P #Ack S sk 2 393 s o # 2 F %
R R R g RV AR B ekt e 2SRRGB A S kg B e [1,2]
#3173 B FE Y (Z=HP-B-CD/BDP) % 4 4F & ik 48 *H i3 8¢ (in vitro dissolution) {7
iL 445 (in vitro aerosolization) 2. 3258 » FF1* Hiv % % BT F i 4f & Mok diicm3p ks ¥
(fine particle fraction, FPF) " ¥ F & (2) Psi4em e 5 a WA R RF R B BT 0 i@
*oRZ M HP--CD ¥ 5 »ofk B B i 5o P A7 WK 2 FhAR £ ok B
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2. Shih, Chieh-Chih, et al. "Anti-inflammatory and antinociceptive effects of ethyl acetate fraction

of an edible red macroalgae Sarcodia ceylanica." International journal of molecular sciences

18.11 (2017): 2437.
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[1] Matsunaga, Kazuto, et al. "An official JRS statement: The principles of fractional exhaled nitric

oxide (FeNO) measurement and interpretation of the results in clinical practice." Respiratory

Investigation 59.1 (2021): 34-52.
https://www.sciencedirect.com/science/article/pii/S2212534520300915
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Study on Dyeing Fine Denim Polyester Fabric with Three Primary Color Disperse Dyes in
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Influence of Addition of Layered Double Hydroxide on Ethylene Vinyl Acetate Copolymer
by Supercritical Carbon Dioxide Foaming
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(Comparison of Supercritical and Water Dyeing for Dyeing Elastic Blended Polyester
Fabrics)
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