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A novel 3D histotypic cartilage construct engineered by supercritical carbon
dioxide decellularized porcine nasal cartilage graft and chondrocytes exhibited
chondrogenic capability in vitro
HBEESR _ Stk ERSREMMRSAINETa0ME 3D HBAER

BEBERINRIRER S AEE

Su-Shin Lee'?34, Yi-Chia Wu'23, Shu-Hung Huang®?3, Ying-Che Chen*, Periasamy

Srinivasan®, Dar-Jen Hsieh®, Yi-Chun Yeh®, Yi-Ping Lai®° Yun-Nan Lin?
1. Division of Plastic Surgery, Department of Surgery, Kaohsiung Medical University Hospital,
Kaohsiung City, Taiwan.

2. Department of Surgery, Faculty of Medicine, College of Medicine, Kaohsiung Medical
University, Kaohsiung City, Taiwan.

3. Regenerative medicine and cell therapy research centre, Kaohsiung Medical University,

Kaohsiung, Taiwan.

4. Department of Surgery, Kaohsiung Municipal Siaogang Hospital, Kachsiung, Taiwan.
5. Center of Research and Development, ACRO Biomedical Co., Ltd. Kaohsiung, Taiwan.

Abstract :

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. The desperate
need for the production of grafted 3D cartilage tissues as rhinoplasty grafts without
the adverse effect is the need of the hour. In the present study, we developed a
bioactive 3D histotypic construct engineered with the various ratio of adipose-derived
stem cells (ADSC) and chondrocytes together with decellularized porcine nasal
cartilage graft (APNCG). We decellularized porcine nasal cartilage using supercritical
carbon dioxide (SCCO3) extraction technology. dPNCG was characterized by H&E,
DAPI, alcian blue staining, scanning electron microscopy and residual DNA content,
which demonstrated complete decellularization. 3D histotypic constructs were
engineered using dPNCG, rat ADSC and chondrocytes with different percentage of
cells and cultured for 21 days. dPNCG together with 100% chondrocytes produced a
solid mass of 3D histotypic cartilage with significant production of
glycosaminoglycans. H&E and alcian blue staining showed an intact mass, with
cartilage granules bound to one another by extracellular matrix and proteoglycan, to
form a 3D structure. Besides, the expression of chondrogenic markers, type 11
collagen, aggrecan and SOX-9 were elevated indicating chondrocytes cultured on
dPNCG substrate facilitates the synthesis of type Il collagen along with extracellular
matrix to produce 3D histotypic cartilage. To conclude, dPNCG is an excellent
substrate scaffold that might offer a suitable environment for chondrocytes to produce
3D histotypic cartilage. This engineered 3D construct might serve as a promising



future candidate for cartilage tissue engineering in rhinoplasty.

Keywords: supercritical carbon dioxide; 3D histotypic cartilage; decellularized

porcine nasal cartilage graft (lPNCG); chondrocytes; adipose-derived stem cells



Chemical Composition, Antioxidant, and Anti-Inflammatory Activity of Essential
Oil from Omija (Schisandra chinensis (Turcz.) Baill.) Produced by Supercritical
Fluid Extraction Using CO2

A CO, BERFMISZEAVEZER Omija (Schisandra chinensis (Turcz.) Baill.) 15
HAEE D ~ AR E S
Jae-Hoon Lee !, Yun-Yeol Lee !, Jangho Lee !, Young-Jin Jang 2* and Hae-Won Jang **
! Korea Food Research Institute, 245 Nongsaengmyeong-ro, Iseo-myeon, Wanju-Gun, Korea
2 Major of Food Science & Technology, Seoul Women’s University, Korea
% Department of Food Science and Biotechnology, Sungshin Women’s University, Korea

* Correspondence: jyj@swu.ac.kr (Y.-J.J.); hwjang@sungshin.ac.kr (H.-W.J.); Tel.:
+82-2-970-5638 (Y.-J.J.); +82-2-920-2695 (H.-W.J.)

Abstract :

Schisandra chinensis (Turcz.) Baill., which is known as omija in South Korea, is
mainly cultivated in East Asia. The present study aimed to investigate the chemical
composition of essential oil from the omija (OMEO) fruit obtained by supercritical
fluid extraction using CO2 and to confirm the antioxidant and anti-inflammatory
activity of OMEO using HaCaT human keratinocyte and RAW 264.7 murine
macrophages. As a result of the chemical composition analysis of OMEO using gas
chromatography-mass spectrometry, a total of 41 compounds were identified. The
detailed analysis results are sesquiterpenoids (16), monoterpenoids (14), ketones (4),
alcohols (3), aldehydes (2), acids (1), and aromatic hydrocarbons (1). OMEO
significantly reduced the increased ROS levels in HaCaT keratinocytes induced by
UV-B irradiation (p < 0.05). It was confirmed that 5 compounds (a-pinene, camphene,
-myrcene, 2-nonanone, and nerolidol) present in OMEQ exhibited inhibitory activity
on ROS production. Furthermore, OMEO showed excellent anti-inflammatory
activity in RAW 264.7 macrophages induced by lipopolysaccharide. OMEO
effectively inhibited NO production (p < 0.05) by suppressing the expression of the
INOS protein. Finally, OMEO was investigated for exhibition of anti-inflammatory
activity by inhibiting the activation of NF-kB pathway. Taken together, OMEO could
be used as a functional food ingredient with excellent antioxidant and
antiinflammatory activity.

Keywords: omija (Schisandra chinensis (Turcz.) Baill.), antioxidant,
anti-inflammatory, gas chromatography-mass spectrometry



Development from Jasminum sambac Flower Extracts of Products <
with Floral Fragrance and Multiple Physiological Activities
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Li-Chun Wu,! Chieh-Li Lin,2 Chia-Chen Peng,? Tzu-Ling Huang,? Teh-Hua Tsai,® Yun-Erh
Kuan,? and Ying-Chien Chung?
! Department of Logistics Engineering, Dongguan Polytechnic, China
2 Department of Biological Science and Technology, China University of Science and
Technology, Taiwan
% Department of Chemical Engineering and Biotechnology, National Taipei University of
Technology, Taiwan

Published 13 August 2021

Abstract :

To obtain a potential commercial product with floral fragrance and physiological
properties from Jasminum sambac flower extracts, enfleurage was conducted for a
short time and followed by further extraction through supercritical fluid extraction
(SFE). .e product extracted through SFE (called 100%SFE) exhibited low
physiological activity (including 50.7% antityrosinase activity, 38.6%-45.9% radical
scavenging activity, and 6,518-15,003 mg/L half-maximal inhibitory concentration
[IC50] of antioxidant activity) and an intense jasmine-like flavor but was nontoxic to
CCD-996SK and HEMRN cells. By contrast, the residue (called RO) exhibited high
physiological activity (94.2%-100%), light jasmine-like flavor, and slight cytotoxicity
at the concentration of 4,000 mg/L. When 100%SFE and RO were mixed in the ratio
2 : 8, the resultant mixture exhibited 100% antityrosinase activity, >91.3% radical
scavenging activity, strong antioxidant activity (IC50: 273-421 mg/L), high total
phenolic content (172.15 mg-GAE/ g-extract), noncytotoxicity, and moderately
intense jasmine-like flavor; it is also economically competitive. .e major antioxidants
in these extracts were revealed through gas chromatography-mass spectroscopy
(GC-MS). Additionally, the composition and quality of fragrance were confirmed
through GC-MS and sensory evaluation, respectively. .e major fragrance components
in the 2 : 8 extract mixture were benzyl acetate, f-pinene, pentadecyl-2-propyl ester,
citronellol, jasminolactone, linalool, farnesol, and jasmone. On the basis of the results,
we strongly suggest that the 2 : 8 mixture of extracts from J. sambac flowers can be a
powerful antioxidant, whitening, and nontoxic ingredient that can be employed in the

pharmaceutical, cosmeceutical, and food industries.



Development of a decellularized porcine bone graft by supercritical
carbon dioxide extraction technology for bone regeneration
SR _ S ENRIREAREBENRARE SR EY

Yuan-Wu Chent?, Dar-Jen Hsieh?®, Srinivasan Periasamy 3, Ko-Chung Yen?,

Hung-Chou Wang?, Hua-Hong Chien*
! Division of Oral and Maxillofacial Surgery, Tri-Service General Hospital, Taipei City, Taiwan
2 School of Dentistry, National Defense Medical Center, Taipei City, Taiwan
3 R&D Center, ACRO Biomedical Co., Ltd., Kaohsiung City, Taiwan
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Abstract :

A series of novel decellularized porcine collagen bone graft (DPB) materials in a
variety of shapes and sizes were developed by the supercritical carbon dioxide
(SCCOy,) extraction technique. The complete decellularization of DPB was

confirmed by hematoxylin and eosin staining, 4,6-diamidino-2-phenylindole (DAPI)
staining, and residual DNA analysis. The native intact collagen remained in the DPB
after the SCCO; process was confirmed by Masson trichrome staining. The physicochemical
characteristics of DPB were investigated by scanning electron microscopy

and x-ray diffraction. The cytotoxicity and biocompatibility tests according to
1ISO10993 and its efficacy for bone regeneration in osteochondral defects in rabbits
were evaluated. The rabbit pyrogen test confirmed DPB was non-toxic. In vitro and

in vivo biocompatibility tests of the DPB did not show any toxic or mutagenic effects.
The bone regeneration potential of the DPB presented no significant histological
differences compared to commercially available deproteinized bovine bone.

In conclusion, DPB produced by SCCO; exhibited similar chemical characteristics to
human bone, no toxicity, good biocompatibility, and enhanced bone regeneration in
rabbits comparable to that of deproteinized bovine bone. Results from this study
could shed light on the potential application of the SCCO, extraction technique to
generate a native decellularized scaffold for bone tissue regeneration in human

clinical trials.

Keywords: biocompatibility testing, bone regeneration, bone substitutes, carbon

dioxide, supercriticalfluid, toxicity tests
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Abstract :

Obijective: To evaluate the efficacy of a novel decellularized porcine bone xenograft,
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



Recent Advances in Recovery of Lycopene from Tomato Waste: A
Potent Antioxidant with Endless Benefits

WEEMERAPEWNEMARNENER | —EEARRIENBIMAEE

Valentina Noemi Madia * , Daniela De Vita ?, Davide lalongo ! , Valeria Tudino !, Alessandro
De Leo !, Luigi Scipione !, Roberto Di Santo !, Roberta Costi " and Antonella Messore *
YIstituto Pasteur-Fondazione Cenci Bolognetti, Dipartimento di Chimica e Tecnologie
del Farmaco, “Sapienza” Universita di Roma, Italy;

2 Department of Environmental Biology, “Sapienza” University of Rome, Italy
“ Correspondence: roberta.costi@uniromal.it; Tel.: +39-064969-3247

Abstract :

Growing attention to environmental protection leads food industries to adopt a model
of “circular economy” applying safe and sustainable technologies to recover, recycle
and valorize by-products. Therefore, by-products become raw material for other
industries. Tomato processing industry produces significant amounts of by-products,
consisting of skins and seeds. Tomato skin is very rich in lycopene, and from its seeds,
high nutritional oil can be extracted. Alternative use of the two fractions not only
could cut disposal costs but also allow one to extract bioactive compounds and an oil
with a high nutritional value. This review focused on the recent advance in extraction

of lycopene, whose beneficial effects on health are widely recognized.

Keywords: lycopene; carotenoids; food waste; nutraceuticals; supercritical fluid
extraction; pulsed electric fields treatment; enzyme-assisted extraction; supercritical
fluid extraction; ultrasonic-assisted extraction; microwave-assisted extraction
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Abstract :

The agri-food sector produces a huge amount of agri-food wastes and by-products,
with a consequent great impact on environmental, economic, social, and health
aspects. The reuse and recycling of by-products represents a very important issue: for
this reason, the development of innovative recovery and extraction methodologies
must be mandatory. In this context of a circular economy, the study of green
extraction techniques also becomes a priority in substitution of traditional extraction
approaches. This review is focused on the recovery of chlorogenic acids from
agri-food wastes, as these compounds have an important impact on human health,
exhibiting several different and important healthy properties. Novel extraction
methodologies, namely microwave and ultrasound-assisted extractions, supercritical
fluid extraction, and pressurized-liquid extraction, are discussed here, in comparison
with conventional techniques. The great potentialities of these new innovative green
and sustainable approaches are pointed out. Further investigations and optimization
are mandatory before their application in industrial processes.

Keywords: agri-food wastes; waste valorization; sustainability; chlorogenic acids;
green extraction techniques; health; nutraceuticals; bioactives



