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Abstract

Introduction

Facial aging has long been an area of focus in aesthetic surgery. It is the consequence of
physiologic and environmental factors, with a trend towards non-surgical modalities.
While volume augmentation has long been a focus of non-surgical facial rejuvenation,
there is emerging interest in the use of biostimulators to induce physiologic changes of
the skin. This article aims to provide an overview of this class of therapies.
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The evolving field of regenerative aesthetics
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Abstract

Background: Regenerative aesthetics (RA) is an emerging subfield based on many of
the principles of regenerative medicine (RM). In order to ensure that the development
of regenerative aesthetics is based on accepted regenerative concepts and to opti-
mize treatment strategies, it is important to establish clear definitions, fundamental
aims and consider the impact of the predominant RA tissue environment RM focuses
on the regeneration of injured or diseased tissue, while RA aims to restore youthful
properties to aging, senescent tissue. The distinction is key in understanding how best
to develop treatments for these different goals.

Aims and methods: The current review suggests key concepts, definitions, and foun-
dations of regenerative aesthetic approaches and examines current evidence sup-
porting this. It considers the importance of the aging tissue environment, the essential
regenerative goals of restored tissue structure and function and introduces the con-
cept of regenerative scaffolds with a focus on CaHA. Current techniques in the field
and promising future directions are also discussed.

Conclusion: Regenerative aesthetics is an evolving subfield of regenerative medicine.
Establishing clear definitions, identifying the challenges of the aging soft tissue envi-
ronment and re-evaluating current evidence in light of regenerative goals are vital for

the continuing evolution of this medical field.

KEYWORDS
calcium hydroxylapatite, extracellular vesicles, regenerative aesthetics, regenerative scaffolds,
tissue regeneration
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2023. Jun published. IF: 7.675 . . e . ..
—r _ However, a multicenter randomized clinical trial that evaluated safety for 24 months found
. HEONGIE fadey that PDLLA filler did not cause serious complications [67]. Some studies reported that

bl PDLLA has a shorter reconstitution time and lower requirement for reconstitution water

Poly-D,L-Lactic Acid Filler Increases Extracellular Matrix by than PLLA [68]. Furthermore, complications such as nodule formation are less reported for
Modulating Macrophages and Adipose-Derived Stem Cells in

Aged Animal Skin PDLLA than for PLLA [68]. Because PDLLA has a porous structure, the total volume of a
Seyeon Oh t, Suk Bae Seo %¥, Gunpoong Kim 3, Sosorburam Batsukh 14, Chul-Hyun Park 5, Kuk Hui Son 5* given weight of PDLLA filler is much hlgher than that of the same weight of PLLA filler,

i ymehes pyun which results in a greater early-stage volume-restoring effect for PDLLA [68].

1 Functional Cellular Networks Laboratory, Graduate School and Lee Gil Ya Cancer and Diabetes Institute,
College of Medicine, Gachon University, Incheon 21999, Republic of Korea

2 SeoAh Song Dermatologic Clinic, Seoul 05557, Republic of Korea

3 VAIM Co., Ltd., Okcheon 29055, Republic of Korea

Department of Anatomy & Cell Biology, College of Medicine, Gachon University,
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i0x12061204 -
s increased expression of NRF2, IL-10, collagen 1al, and collagen 3al and increased ASCs proliferation | L- 1 O T > N F'K B l
Academic Editor: Alessandra in aged animal skin. These results suggest that PDLLA increases collagen synthesis by modulating
Napolitano macrophages to increase NRF2 expression, which stimulates ASCs proliferation and secretion of

TGF-$ and FGF2. This leads to increased collagen synthesis, which can attenuate aging-induced soft

MMP2,3,9 | —s Collagen
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Copyright: © 2023 by the authors. 1. Introduction v
;‘;:anemcrzpaln iaS:\' :;::e:::: The main inducing factor in skin aging is oxidative stress [1]. Oxidative stress results .
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condiftons oFihelCreative Commons accumulation leads to the degradation of biological molecules, resulting in cell deat! . . t - g
Attribution (CC BY) license (https:// and inflammation [2]. Matrix-degrading metalloproteinases (MMPs) degrade connective AS CS prOI Ife ratlon T FlbrObIaSt prOl |ferat|0n T

i i tissue by destroying the extracellular matrix (ECM), resulting in reduced dermal thickness 1 —_— .
creativecommons.org/licenses /by / Y ying g
40/). and elasticity and skin wrinkles [3]. Nuclear factor (erythroid-derived 2)-like-2 factor ASCS paracrlne eﬁeCt T CO“agen ﬁber SyntheS|S T

a7 AL Elastic fiber synthesis 1

Antioxidants 2023, 12, 1204. https:/ /doi.org/10.3390/antiox12061204 https://www.mdpi.com/journal /antioxidants
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Tissue reaction to pure PDLLA. Results of histological examination®

Weeks 4-8 Weeks 28-32 > Week 56

Macrophages + - + + : (+)
Giant cells - - + =
Lymphocytes + + + LR
Connective tissue - +/+ + +
Blood vessels (+) + + +

* — =absent, (+)=scarce, + = occasional, + + = moderate,
+/ + + = abundant.

Biomaterials 22 (2001) 2371}2381
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Acne scar assessment Patient’s satisfaction
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Histopathologic Findings
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Intradermal Injection of Poly-D, L-Lactic Acid Using Microneedle Fractional Radiofrequency for Acne Scars: An Open-Label Prospective Trial, 2022 - Microneedling RF
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