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The number of clinical trials evaluating adipose-derived mesenchymal stem cells (AD-MSCs), platelet-rich plasma
(PRP), and biomaterials efficacy in regenerative plastic surgery has exponentially increased during the last ten
years. AD-MSCs are easily accessible from various fat depots and show intrinsic plasticity in giving rise to cell
types involved in wound healing and angiogenesis. AD-MSCs have been used in the treatment of soft tissue
defects and chronic wounds, employed in conjunction with a fat grafting technique or with dermal substitute
scaffolds and platelet-rich plasma. In this systematic review, an overview of the current knowledge on this field has
been provided. Currently, only 72 articles, strictly regarding the use of AD-MSCs, PRP, and biomaterials in chronic
skin wounds and soft tissue defects, have been published. The information analyzed highlights the safety and

efficacy of AD-MSCs, PRP, and biomaterials on soft tissue defects and chronic wounds, without major side effects.

adipose-derived mesenchymal stem cells (AD-MSCs) platelet-rich plasma (PRP) biomaterials

| 1. Introduction

A scientific, clinical need exists for the development of biotechnologies to improve wound healing (WH), soft tissue
defects (STDs), and skin repair (SR) in regenerative plastic surgery (RPS).

The number of investigations evaluating the efficacy of autologous platelet-rich plasma (PRP), adult stem cell-
based therapy (A-SC-BT), in particular those based on adipose-derived mesenchymal stem cells (AD-MSCs) and

biomaterials, have exponentially increased during the last decade (2010-2020).

As the largest organ of the body, the skin (consisting of the epidermis, the dermis, and its appendices), acts as an
important barrier against the invasion of foreign microorganisms and has the functions of immunity,
thermoregulation, and metabolic activities (L. Skin defects resulting from burns, chronic diseases, trauma, tumor

resection, and so forth often cause water-electrolyte imbalances and microbial invasion, threatening people’s lives.

Autografts, particularly split-thickness skin graft (STSG) or skin flap transplantation, are considered to be important
managements for aiding full-thickness skin defects [Z[3l, Due to the disadvantages (e.g., complicated operation,
severe damage to the donor area, bloated appearance, high failure rate, etc.), skin flap transplantation is not as
widely used in clinical practice as skin grafts [4. However, despite the better take-in in the early stage, skin grafts
lacking sufficient dermal matrix are often hindered by uncontrollable scar hyperplasia, lower mechanical resistance,
and so forth in the later phase, leading to graft failure or severe scar formation, which seriously affects the local

appearance and functions &, Understanding how to avoid severe scar hyperplasia and contracture in the later
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phase is a key difficulty that needs to be overcome in skin grafting. Whether the skin graft has sufficient blood

supply is the main factor affecting the quality of the skin graft (&,

PRP is a high-concentration platelet-oriented plasma obtained from animal or human whole blood via centrifugation
[, which is typically 3- to 7-fold of the mean platelet concentration in whole blood. Containing a-granules, platelets
secrete several growth factors (GFs) after being activated, such as transforming growth factor-3 (TGF-B), platelet-
derived growth factor (PDGF), vascular endothelial growth factor (VEGF), and so forth B8], These GFs and other
proteins (such as adhesion molecules and chemokines) interact with the local environment to promote cell
differentiation and proliferation, which are responsible for re-epithelization and angiogenesis via mesenchymal cell
recruitment and extracellular matrix synthesis [BI19. Nevertheless, PRP is limited due to burst release and its short
half-life; that is, 95% of these GFs are secreted within an hour, quickly dilute, and decay into the tissue fluid 1211121,
In this case, although secreted GFs promote angiogenesis and fibroblast maturation, this release process will
inevitably cause extensive waste of GFs. In practice, knowing how to avoid the burst release and reduce the waste

is a hot issue that needs to be addressed during the use process.

In the past few decades, numerous bi-layer dermal substitutes have been developed and applied for the
management of full-thickness skin defects, such as Alloderm® [23ll14] |ntegra® [12]16] pelnac® L4, and Lando®, of
which the low-layer porous collagen sponge scaffold (CSS) function as a dermal regenerate template (DRT). Being
the main protein of the extracellular matrix, collagen has excellent biocompatibility with low immunogenicity 18],
Moreover, collagen scaffolds have attracted the most attention due to their sustained drug release properties 12,
Previous studies have demonstrated that the CSSs have surfaces of high porous structure that can be
functionalized to provide a biomimetic three-dimensional microenvironment, possessing the ability to host drug
molecules to sustain drug release [29. On the other hand, the porous structure guides inward proliferation and the
migration of fibroblasts and endothelial cells, which promotes granulation tissue and angiogenesis for wound
healing with less scarring 2122, However, the second-step skin graft surgery is usually performed two to three
weeks after CSS implantation 23], which increases the patient’s pain and prolongs the patient’s hospital stay. One-
step skin grafting requires the dermal substitute and a split-thickness skin graft to be covered on the wound at the
same time. The existence of a non-vascular active dermal substitute may hinder the survival of the graft 24, |t is
known that functional surface coatings mediate the cell-surface interaction between the tissues and the

biomaterials, which provide alternative strategies for the improvement of bioactivities (221261,

In this field, the aim of regenerative strategies must be the development of new autologous biotechnologies to
promote WH by ex vivo and in vitro culture, or by in vivo regeneration and bio-stimulation. Autologous A-SC-BT has
been of great interest for application in WH and SR. Some early efforts in the field focused on isolating primary
cells from a biopsy of the tissue of interest and growing the cells ex vivo for subsequent introduction back into the

patient.

The preliminary outcomes related to the use of a new regenerative technique to provide autologous A-SC-BT

involving human AD-MSCs to be used in patients affected by STDs and chronic skin wounds (CSW) have been
reported [271128](29][30][31][32][33][34][35][36][37][38][39][40][41][42][43][44][45][46][47][48][49][50[51] The AD-MSCs were obtained by
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multiple procedures of centrifugation, filtration, and/or fragmentation B, However, a major limitation encountered
in this area has been the difficulty in expanding cells to sufficient numbers for human use, the necessity to perform
this expansion in good manufacturing practices (GMP) laboratories, and the viability of the expanded cells 311, For

this reason, the clinical use of A-SC-BT to improve WH and STDs has not been adequately considered.

Alternatively, the use of autologous platelet-derived growth factors, contained in PRP, may represent a valid
regenerative strategy for their capacity to promote cell proliferation, differentiation, and neo-angiogenesis, favoring,
in vivo, the WH process B2 and hair regrowth (HR) has been reported recently [B3I4I55][56][57][58]

In this systematic review, data from investigations reporting the use of AD-MSCs, PRP, and biomaterials in CSW

and STD treatments to evaluate such interventions’ efficacy, were analyzed.

| 2. Discussion

The use of autologous fat grafting and related AD-MSCs have become popular surgical procedures during the past
10 years, in the treatment of STDs, CSW, scars, and chronic ulcers [2728129][301[31](32][33][34][35][36][37][38][39][40][41][42]
[43][44][45][46][47][48][49][50][51]

As in every surgical procedure, the success of fat grafting is dependent upon many factors: the techniques and
instruments used to harvest the fat tissue, the fat tissue processing, the volumes of fat implantation, the recipient
sites to be implanted, the levels of placement, and even the individual patient. Because of this variability and
perhaps because of other factors that are not yet understood, the results of fat grafting with some techniques, in
some patients, and in some areas, can be unpredictable. A standard procedure has not been adopted by all

practitioners. There is no agreement as to the best way of processing the fat to ensure the maximal take and
viability of the graft [27][28][29][30][31][32][33][34][35][36][37][38][39][40][41][42][43][44][45][46][4 7][48][49][50][51] Successful, three-

dimensional sculpting requires meticulous planning and optimizing the harvesting, storage, and transplantation of
adipose tissue. There is an unpredictable degree of resorption of the transplanted fat and repeated treatment
sessions are usually needed in order to achieve the final result. The average tissue loss because of reabsorption
after injection in the buttock varies between 24% and 84% [271281129][30][31][32](33][34](35][36][37][38][39][40][41][42][43][44][45]

[46][47]{48]149150][51] - The concept of refining techniques for liposuction and fat injection, according to individual
anatomical zones, is essential to the evolution of the procedure [2Z12811291[30][31]32](33](34][35][36](37](38][39][40][41][42][43][44]
[45][46][47][48][49][50][51]

Recently, an increasing number of papers have been reported on the use of fat grafting enhanced with stromal
vascular fraction cells (SVFs), including breast reconstruction [281[29][301[321[33](35] ' gcgrg [S7IS8I[391[40][44] ' j|cers [BLI141]

(471491 and breast augmentation B4,

AD-MSCs may be identified in the mixed cell population, referred to as SVFs BZB8I391401[47][49[51] Sv/Fs containing
AD-MSCs might increase fat graft maintenance by improving vascularity and via the secretion of GFs that increase

fat survival with the final aim of improving STV.
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Several investigators have published articles using fat grafting enhanced with SVFs and AD-MSCs, called by
different commercial names, with favorable results employing different procedures of cell isolation [28129][301[32](33][35]
(37][38][391[401[411[47][49)[51] ' Additionally, several studies have been published on the use of centrifuged fat grafting
enriched with PRP in Regenerative Plastic Surgery (RPS) [BLI[32][33][37][38][401[44][45] 55 RS, compared with traditional

procedures 48],

Full-thickness skin defects caused by severe trauma, extensive burns, diabetes, and other reasons are common
clinical disorders; their healing is a dynamic and multi-stage process that includes inflammation, angiogenesis,
matrix deposition, and cell recruitment B2 Additionally, there are multiple kinds of cells involved, including
keratinocytes, endothelial cells, fibroblasts, inflammatory cells, and so forth. B Generally speaking, the
conventional treatment is to debride the wound and then perform skin grafting or skin flap transplantation after the
wound granulation tissue grows well &, Compared with skin flap transplantation, skin grafts have the distinctive
advantages of less damage to the donor site and easy operation 4. However, due to the lack of a sufficient dermal
matrix, skin grafts are easily hindered by uncontrollable scar hyperplasia, lower mechanical resistance, and so forth
in the later phase [62. The development and application of skin tissue engineering may improve skin graft treatment
to a certain extent. PRP has been reported to be a stocking source for various GFs (e.g., PDGF, IGF-1, VEGF,
FGF-2, etc.), which stimulate neo-angiogenetic vascularization and various activities of fibroblasts 3. VEGF is
accepted as the principal stimulatory factor of angiogenesis. PDGF, capable of enlarging blood vessels and forming
mature vessels, is a powerful chemoattractant for fibroblasts and smooth muscle cells. Nevertheless, the
application of PRP is currently limited by the short half-life period and the burst release (causing low concentration

of GFs in situ) (121, |t is necessary to find solutions to improve the clinical application of PRP.

Artificial dermis is a commercially available bi-layer scaffold (including the silicone layer and the collagen-based
layer) that has been widely applied in various full-thickness skin defects. The porous structure and suitable pore
size of the lower layer (that is, the collagen sponge scaffold (CSS), termed as a dermal regenerate template (DRT))
promote cell adhesion and diffusion, and the connection of pores plays a key role in nutrient transportation and
vascularization, significantly reducing contracture and scar formation 4. Currently, a two-step surgical procedure
is the universal criteria in the application of artificial dermis. Briefly, wounds are implanted with bi-layer artificial
dermis, following thorough wound debridement in the first stage, and after two to three weeks of the DRT’s
vascularization, skin grafts are performed to cover the wound bed in the second stage 636 Undoubtedly, the
need for two surgical procedures is not only indeed frustrating and inconvenient, but also increases the hospital
stay and the risk of infection [EZ. Therefore, one-step transplantation (i.e., DRT implantation and skin
transplantation are performed in one surgical procedure) implies an attractive clinical prospect. However, the
current DRT of artificial dermis commercially available by means of the one-step strategy will counter-intentionally

form a barrier between the wound bed and the grafted skin, leading to graft failure 8],

Previous studies have suggested that PRP has positive effects on the implantation of artificial dermis. Formigli et
al. 19 reported that artificial dermis combined with PRP demonstrated an improved overall restoration of tissue
functions. On the other hand, Harrison et al. 82 explored the use of collagen as a platelet activator in PRP, proving

the sustained release effect for growth factors from PRP with collagen. The main challenge of this strategy was
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understanding how to promote the cells’ adhesion, and proliferation, and vascularization into the scaffolds in the
short-term after surgery, thus achieving sustained and efficient tissue regeneration with enough vascularization to
enable the skin grafts with desired survival.

| 3. Concluding Remarks

In conclusion, this systematic review showed the efficacy of PRP, AD-MSCs, and biomaterials in the therapy of
CSW, STDs, and skin defects. Given the current treatments differing in methodology and treatment technique,
further studies are needed to define standardized protocols, and large-scale randomized trials still need to be
conducted to confirm their efficacy. For these reasons, the authors invite all the audience to improve the level of

publications in this field by focusing prevalently on EBM Level 1 studies.

References

1. Chambers, E.S.; Vukmanovic-Stejic, M. Skin barrier immunity and ageing. Immunology 2020,
160, 116-125.

2. Lucich, E.A.; Rendon, J.L.; Valerio, I.L. Advances in addressing full-thickness skin defects: A
review of dermal and epidermal substitutes. Regen. Med. 2018, 13, 443—-456.

3. Dreifke, M.B.; Jayasuriya, A.A.; Jayasuriya, A.C. Current wound healing procedures and potential
care. Mater. Sci. Eng. C Mater. Biol. Appl. 2015, 48, 651-662.

4. Shimizu, R.; Kishi, K. Skin graft. Plast. Surg. Int. 2012, 2012, 563493.

5. Zhao, J.H.; Diao, J.S.; Xia, W.-S.; Pan, Y.; Han, Y. Clinical application of full-face, whole, full-
thickness skin grafting: A case report. J. Plast. Reconstr. Aesthet. Surg. 2012, 65, 1576-1579.

6. Yang, J.; Chen, Z.; Pan, D.; Li, H.; Shen, J. Umbilical Cord-Derived Mesenchymal Stem Cell-
Derived Exosomes Combined Pluronic F127 Hydrogel Promote Chronic Diabetic Wound Healing
and Complete Skin Regeneration. Int. J. Nanomed. 2020, 15, 5911-5926.

7. Everts, P.; Onishi, K.; Jayaram, P.; Fabio Lana, J.; Mautner, K. Platelet-Rich Plasma: New
Performance Understandings and Therapeutic Considerations in 2020. Int. J. Mol. Sci. 2020, 21,
7794.

8. Hesseler, M.J.; Shyam, N. Platelet-rich plasma and its utility in the treatment of acne scars: A
systematic review. J. Am. Acad. Dermatol. 2019, 80, 1730-1745.

9. Steller, D.; Herbst, N.; Pries, R.; Juhl, D.; Hakim, S.G. Impact of incubation method on the release
of growth factors in non-Ca(2+)- activated PRP, Ca(2+)-activated PRP, PRF and A-PRF. J.
Craniomaxillofac. Surg. 2019, 47, 365-372.

https://encyclopedia.pub/entry/11294 5/11



Regenerative Strategies in Skin Wounds | Encyclopedia.pub

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Formigli, L.; Benvenuti, S.; Mercatelli, R.; Quercioli, F.; Tani, A.; Mirabella, C.; Dama, A.; Saccardi,
R.; Mazzanti, B.; Cellai, I.; et al. Dermal matrix scaffold engineered with adult mesenchymal stem
cells and platelet-rich plasma as a potential tool for tissue repair and regeneration. J. Tissue. Eng.
Regen. Med. 2012, 6, 125-134.

Chang, Q.; Cai, J.; Wang, Y.; Yang, R.; Xing, M.; Lu, F. Large adipose tissue generation in a
mussel-inspired bioreactor of elasticmimetic cryogel and platelets. J. Tissue. Eng. 2018, 9.

Liu, X.; Liu, X.; Yang, Y.; Niu, X.; Lin, Q.; Zhao, B.; Wang, Y.; Zhu, L. An in situ photocrosslinkable
platelet rich plasma—Complexed hydrogel glue with growth factor controlled release ability to
promote cartilage defect repair. Acta. Biomater. 2017, 62, 179-187.

Ho, G.; Nguyen, T.J.; Shahabi, A.; Hwang, B.H.; Chan, L.S.; Wong, A.K. A systematic review and
meta-analysis of complications associated with acellular dermal matrix-assisted breast
reconstruction. Ann. Plast. Surg. 2012, 68, 346—356.

Wester, J.L.; Pittman, A.L.; Lindau, R.H.; Wax, M.K. AlloDerm with split-thickness skin graft for
coverage of the forearm free flap donor site. Otolaryngol. Head Neck Surg. 2014, 150, 47-52.

Fourman, M.S.; Phillips, B.T.; Fritz, J.R.; Conkling, N.; McClain, S.A.; Simon, M.; Dagum, A.B.
Laser-assisted indocyanine green dye angiography accurately predicts the split-thickness graft
timing of integra artificial dermis. Ann. Plast. Surg. 2014, 73, 150-155.

De Haas, L.E.M.; Gardien, K.L.M.; van Trier, A.J.M.; Vloemans, A.F.P.M.; Buis, D.R. The Use of
Integra in Extensive Full-Thickness Scalp Burn Involving Page 24 the Skull in a Child. J.
Craniofac. Surg. 2019, 30, 888-890.

Notodihardjo, S.C.; Morimoto, N.; Munisso, M.C.; Le, T.M.; Mitsui, T.; Kakudo, N.; Kusumoto, K. A
comparison of the wound healing process after the application of three dermal substitutes with or
without basic fibroblast growth factor impregnation in diabetic mice. J. Plast. Reconstr. Aesthet.
Surg. 2020, 73, 1547-1555.

Su, T.; Zhang, M.; Zeng, Q.; Pan, W.; Huang, Y.; Qian, Y.; Dong, W.; Qi, X.; Shen, J. Mussel-
inspired agarose hydrogel scaffolds for skin tissue engineering. Bioact. Mater. 2020, 6, 579-588.

Hou, J.; Chen, L.; Liu, Z.; Li, J.; Yang, J.; Zhong, A.; Zhou, M.; Sun, Y.; Guo, L.; Yang, Y.; et al.
Sustained release of N-acetylcysteine by sandwich structured polycaprolactone/collagen scaffolds
for wound healing. J. Biomed. Mater. Res. A 2019, 107, 1414-1424.

Chen, Y.; Shen, W.; Tang, C.; Huang, J.; Fan, C.; Yin, Z.; Hu, Y.; Chen, W.; Ouyang, H.; Zhou, Y.
Targeted pathological collagen delivery of sustained-release rapamycin to prevent heterotopic
ossification. Sci. Adv. 2020, 6, eaay9526.

Wang, Y.; Xu, R.; Luo, G.; Lei, Q.; Shu, Q.; Yao, Z.; Li, H.; Zhou, J.; Tan, J.; Yang, S.; et al.
Biomimetic fibroblast-loaded artificial dermis with “sandwich” structure and designed gradient pore

https://encyclopedia.pub/entry/11294 6/11



Regenerative Strategies in Skin Wounds | Encyclopedia.pub

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

sizes promotes wound healing by favoring granulation tissue formation and wound re
epithelialization. Acta Biomater. 2016, 30, 246-257.

Li, M.; Ma, J.; Gao, Y.; Dong, M.; Zheng, Z.; Li, Y.; Tan, R.; She, Z.; Yang, L. Epithelial
differentiation of human adipose-derived stem cells (hASCs) undergoing three-dimensional (3D)
cultivation with collagen sponge scaffold (CSS) via an indirect coculture strategy. Stem Cell Res.
Ther. 2020, 11, 141.

Jackson, S.R.; Roman, S. Matriderm and Split Skin Grafting for Full-Thickness Pediatric Facial
Burns. J. Burn Care Res. 2019, 40, 251-254.

Liu, T.; Qiu, C.; Ben, C.; Li, H.; Zhu, S. One-step approach for full-thickness skin defect
reconstruction in rats using minced split-thickness skin grafts with Pelnac overlay. Burns Trauma
2019, 7, 19.

Costa, R.R.; Mano, J.F. Polyelectrolyte multilayered assemblies in biomedical technologies.
Chem. Soc. Rev. 2014, 43, 3453-3479.

Mehdizadeh, M.; Weng, H.; Gyawali, D.; Tang, L.; Yang, J. Injectable citrate-based mussel-
inspired tissue bioadhesives with high wet strength for sutureless wound closure. Biomaterials
2012, 33, 7972—-7983.

Gentile, P.; Garcovich, S. Concise review: Adipose-derived stem cells (ASCs) and adipocyte-
secreted exosomal microRNA (A-SE-miR) modulate cancer growth and proMote wound repair. J.
Clin. Med. 2019, 8, 855.

Gentile, P.; Casella, D.; Palma, E.; Calabrese, C. Engineered fat graft enhanced with adipose-
derived stromal vascular fraction cells for regenerative medicine: Clinical, histological and
instrumental evaluation in breast reconstruction. J. Clin. Med. 2019, 8, 504.

Gentile, P.; Piccinno, M.S.; Calabrese, C. Characteristics and potentiality of human adipose-
derived stem cells (hASCs) obtained from enzymatic digestion of fat graft. Cells 2019, 8, 282.

Gentile, P.; de Angelis, B.; di Pietro, V.; Amorosi, V.; Scioli, M.G.; Orlandi, A.; Cervelli, V. Gentle is
better: The original “gentle technique” for fat placement in breast lipofilling. J. Cutan. Aesthet.
Surg. 2018, 11, 120-126.

Gentile, P.; Cervelli, V. Adipose-derived stromal vascular fraction cells and platelet-rich plasma:
Basic and clinical implications for tissue engineering therapies in regenerative surgery. Methods
Mol. Biol. 2018, 1773, 107-122.

Fiaschetti, V.; Pistolese, C.A.; Fornari, M.; Liberto, V.; Cama, V.; Gentile, P.; Floris, M.; Floris, R.;
Cervelli, V.; Simonetti, G. Magnetic resonance imaging and ultrasound evaluation after breast
autologous fat grafting combined with platelet-rich plasma. Plast. Reconstr. Surg. 2013, 132,
498e-509e.

https://encyclopedia.pub/entry/11294 7/11



Regenerative Strategies in Skin Wounds | Encyclopedia.pub

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Gentile, P.; di Pasquali, C.; Bocchini, I.; Floris, M.; Eleonora, T.; Fiaschetti, V.; Floris, R.; Cervelli,
V. Breast reconstruction with autologous fat graft mixed with platelet-rich plasma. Surg. Innov.
2013, 20, 370-376.

Gentile, P.; Sarlo, F.; de Angelis, B.; de Lorenzo, A.; Cervelli, V. Obesity phenotypes and
resorption percentage after breast autologous fat grafting: Rule of low-grade inflammation. Adv.
Biomed. Res. 2016, 5, 134.

Gentile, P.; Scioli, M.G.; Orlandi, A.; Cervelli, V. Breast reconstruction with enhanced stromal
vascular fraction fat grafting: What is the best method? Plast. Reconstr. Surg. Glob. Open 2015,
3, e406.

Bielli, A.; Scioli, M.G.; Gentile, P.; Agostinelli, S.; Tarquini, C.; Cervelli, V.; Orlandi, A. Adult
adipose-derived stem cells and breast cancer: A controversial relationship. Springerplus 2014, 3,
1-10.

Gentile, P.; de Angelis, B.; Pasin, M.; Cervelli, G.; Curcio, C.B.; Floris, M.; di Pasquali, C.;
Bocchini, 1.; Balzani, A.; Nicoli, F.; et al. Adipose-derived stromal vascular fraction cells and
platelet-rich plasma: Basic and clinical evaluation for cell-based therapies in patients with scars
on the face. J. Craniofac. Surg. 2014, 25, 267-272.

Cervelli, V.; Bocchini, I.; di Pasquali, C.; de Angelis, B.; Cervelli, G.; Curcio, C.B.; Orlandi, A.;
Scioli, M.G.; Tati, E.; Delogu, P.; et al. platelet rich lipotransfert: Our experience and current state
of art in the combined use of fat and PRP. BioMed Res. Int. 2013, 2013, 434191.

Gentile, P.; Scioli, M.G.; Bielli, A.; Orlandi, A.; Cervelli, V. Comparing different nanofat procedures
on scars: Role of the stromal vascular fraction and its clinical implications. Regen. Med. 2017, 12,
939-952.

Gentile, P.; Scioli, M.G.; Bielli, A.; Orlandi, A.; Cervelli, V. Concise review: The use of adipose-
derived stromal vascular fraction cells and platelet rich plasma in regenerative plastic surgery.
Stem Cells 2017, 35, 117-134.

Scioli, M.G.; Bielli, A.; Gentile, P.; Cervelli, V.; Orlandi, A. Combined treatment with platelet-rich
plasma and insulin favours chondrogenic and osteogenic differentiation of human adipose-derived
stem cells in three-dimensional collagen scaffolds. J. Tissue Eng. Regen. Med. 2017, 11, 2398—
2410.

Scioli, M.G.; Cervelli, V.; Arcuri, G.; Gentile, P.,; Doldo, E.; Bielli, A.; Bonanno, E.; Orlandi, A. High
insulin-induced down-regulation of Erk-1/IGF-1R/FGFR-1 signaling is required for oxidative
stress-mediated apoptosis of adipose-derived stem cells. J. Cell Physiol. 2014, 229, 2077-2087.

Scioli, M.G.; Bielli, A.; Gentile, P.; Mazzaglia, D.; Cervelli, V.; Orlandi, A. The biomolecular basis of
adipogenic differentiation of adipose-derived stem cells. Int. J. Mol. Sci. 2014, 15, 6517-6526.

https://encyclopedia.pub/entry/11294 8/11



Regenerative Strategies in Skin Wounds | Encyclopedia.pub

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Gentile, P.; Orlandi, A.; Scioli, M.G.; di Pasquali, C.; Bocchini, I.; Cervelli, V. Concise review:
Adipose-derived stromal vascular fraction cells and platelet-rich plasma: Basic and clinical
implications for tissue engineering therapies in regenerative surgery. Stem Cells Transl. Med.
2012, 1, 230-236.

Cervelli, V.; Scioli, M.G.; Gentile, P.; Doldo, E.; Bonanno, E.; Spagnoli, L.G.; Orlandi, A. Platelet-
rich plasma greatly potentiates insulin-induced adipogenic differentiation of human adipose-
derived stem cells through a serine/threonine kinase Akt-dependent mechanism and promotes
clinical fat graft maintenance. Stem Cells Transl. Med. 2012, 1, 206—220.

Araco, A.; Gravante, G.; Araco, F.; Gentile, P.; Castri, F.; Delogu, D.; Filingeri, V.; Cervelli, V.
Breast asymmetries: A brief review and our experience. Aesthet. Plast. Surg. 2006, 30, 309-319.

Cervelli, V.; Gentile, P.; de Angelis, B.; Calabrese, C.; di Stefani, A.; Scioli, M.G.; Curcio, B.C.;
Felici, M.; Orlandi, A. Application of enhanced stromal vascular fraction and fat grafting mixed with
PRP in post-traumatic lower extremity ulcers. Stem Cell Res. 2011, 6, 103-111.

Gentile, P.; Sterodimas, A.; Calabrese, C.; De Angelis, B.; Trivisonno, A.; Pizzicannella, J.; Dionisi,
L.; De Fazio, D.; Garcovich, S. Regenerative application of stromal vascular fraction cells
enhanced fat graft maintenance: Clinical assessment in face rejuvenation. Expert Opin. Biol. Ther.
2020, 20, 1503-1513.

Gentile, P.; Sterodimas, A.; Pizzicannella, J.; Dionisi, L.; De Fazio, D.; Calabrese, C.; Garcovich,
S. Systematic Review: Allogenic Use of Stromal Vascular Fraction (SVF) and Decellularized
Extracellular Matrices (ECM) as Advanced Therapy Medicinal Products (ATMP) in Tissue
Regeneration. Int. J. Mol. Sci. 2020, 21, 4982.

Gentile, P.; Calabrese, C.; De Angelis, B.; Pizzicannella, J.; Kothari, A.; Garcovich, S. Impact of

the Different Preparation Methods to Obtain Human Adipose-Derived Stromal Vascular Fraction
Cells (AD-SVFs) and Human Adipose-Derived Mesenchymal Stem Cells (AD-MSCs): Enzymatic
Digestion Versus Mechanical Centrifugation. Int. J. Mol. Sci. 2019, 20, 5471.

Gentile, P.; Kothari, A.; Casella, D.; Calabrese, C. Fat Graft Enhanced With Adipose-Derived
Stem Cells in Aesthetic Breast Augmentation: Clinical, Histological, and Instrumental Evaluation.
Aesthet. Surg. J. 2020, 40, 962-977.

Gentile, P.; Calabrese, C.; De Angelis, B.; Dionisi, L.; Pizzicannella, J.; Kothari, A.; De Fazio, D.;
Garcovich, S. Impact of the Different Preparation Methods to Obtain Autologous Non-Activated

Platelet-Rich Plasma (A-PRP) and Activated Platelet-Rich Plasma (AA-PRP) in Plastic Surgery:
Wound Healing and Hair Regrowth Evaluation. Int. J. Mol. Sci. 2020, 21, 431.

Gentile, P.; Garcovich, S.; Bielli, A.; Scioli, M.G.; Orlandi, A.; Cervelli, V. The effect of platelet-rich
plasma in hair regrowth: A randomized placebo-controlled trial. Stem Cells Transl. Med. 2015, 4,
1317-1323.

https://encyclopedia.pub/entry/11294 9/11



Regenerative Strategies in Skin Wounds | Encyclopedia.pub

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Gentile, P.; Cole, J.P.; Cole, M.A.; Garcovich, S.; Bielli, A.; Scioli, M.G.; Orlandi, A.; Insalaco, C.;
Cervelli, V. Evaluation of Not-Activated and Activated PRP in Hair Loss Treatment: Role of Growth
Factor and Cytokine Concentrations Obtained by Different Collection Systems. Int. J. Mol. Sci.
2017, 18, 408.

Gentile, P.; Dionisi, L.; Pizzicannella, J.; de Angelis, B.; de Fazio, D.; Garcovich, S. A randomized
blinded retrospective study: The combined use of micro-needling technique, low-level laser
therapy and autologous non-activated platelet-rich plasma improves hair re-growth in patients
with androgenic alopecia. Expert Opin. Biol. Ther. 2020, 20, 1099-11009.

Gentile, P.; Garcovich, S. Advances in Regenerative Stem Cell Therapy in Androgenic Alopecia
and Hair Loss: Wnt pathway, Growth-Factor, and Mesenchymal Stem Cell Signaling Impact
Analysis on Cell Growth and Hair Follicle Development. Cells 2019, 8, 466.

Gentile, P.; Scioli, M.G.; Bielli, A.; De Angelis, B.; De Sio, C.; De Fazio, D.; Ceccarelli, G.;
Trivisonno, A.; Orlandi, A.; Cervelli, V.; et al. Platelet-Rich Plasma and Micrografts Enriched with
Autologous Human Follicle Mesenchymal Stem Cells Improve Hair Re-Growth in Androgenetic
Alopecia. Biomolecular Pathway Analysis and Clinical Evaluation. Biomedicines 2019, 7, 27.

Gentile, P.; Garcovich, S. Systematic Review of Platelet-Rich Plasma Use in Androgenetic
Alopecia Compared with Minoxidil®, Finasteride®, and Adult Stem Cell-Based Therapy. Int. J.
Mol. Sci. 2020, 21, 2702.

Moreira, S.H.; Pazzini, J.M.; Alvarez, J.L.G.; Cassino, P.C.; Bustamante, C.C.; Bernardes, F.J.L.;
Kajiura, C.Y.; De Nardi, A.B. Evaluation of angiogenesis, inflammation, and healing on irradiated
skin graft with low-level laser therapy in rats (Rattus norvegicus albinus wistar). Lasers Med. Sci.
2020, 35, 1103-1109.

Alexandrushkina, N.; Nimiritsky, P.; Eremichev, R.; Popov, V.; Arbatskiy, M.; Danilova, N.; Malkov,
P.; Akopyan, Z.; Tkachuk, V.; Makarevich, P. Cell Sheets from Adipose Tissue MSC Induce
Healing of Pressure Ulcer and Prevent Fibrosis via Trigger Effects on Granulation Tissue Growth
and Vascularization. Int. J. Mol. Sci. 2020, 21, 5567.

Chen, L.; Xing, Q.; Zhai, Q.; Tahtinen, M.; Zhou, F.; Chen, L.; Xu, Y.; Qi, S.; Zhao, F. Pre-
vascularization Enhances Therapeutic Effects of Human Mesenchymal Stem Cell Sheets in Full
Thickness Skin Wound Repair. Theranostics 2017, 7, 117-131.

Eming, S.A.; Martin, P.; Tomic-Canic, M. Wound repair and regeneration: Mechanisms, signaling,
and translation. Sci. Transl. Med. 2014, 6, 265sr6.

De Angelis, B.; Morais D’Autilio, M.F.L.; Orlandi, F.; Pepe, G.; Garcovich, S.; Scioli, M.G.; Orlandi,
A.; Cervelli, V.; Gentile, P. Wound Healing: In Vitro and In Vivo Evaluation of a Bio-Functionalized
Scaffold Based on Hyaluronic Acid and Platelet-Rich Plasma in Chronic Ulcers. J. Clin. Med.
2019, 8, 1486.

https://encyclopedia.pub/entry/11294 10/11



Regenerative Strategies in Skin Wounds | Encyclopedia.pub

64.

65.

66.

67.

68.

69.

Ma, L.; Gao, C.; Shen, J. Factors controlling the microstructure of collagen-based dermis
regeneration scaffold. Sheng Wu Yi Xue Gong Cheng Xue Za Zhi 2004, 21, 311-315.

Qiu, X.; Wang, J.; Wang, G.; Wen, H. Vascularization of Lando((R)) dermal scaffold in an acute
full-thickness skin defect porcine model. J. Plast. Surg. Hand Surg. 2018, 52, 204—-209.

Watts, V.; Attie, M.D.; McClure, S. Reconstruction of Complex Full-Thickness Scalp Defects After
Dog-Bite Injuries Using Dermal Regeneration Template (Integra): Case Report and Literature
Review. J. Oral Maxillofac. Surg. 2019, 77, 338-351.

Demircan, M.; Cicek, T.; Yetis, M.l. Preliminary results in single-step wound closure procedure of
full-thickness facial burns in children by using the collagen-elastin matrix and review of pediatric
facial burns. Burns 2015, 41, 1268-1274.

Heimbach, D.; Luterman, A.; Burke, J.; Cram, A.; Herndon, D.; Hunt, J.; Jordan, M.; McManus,
W.; Solem, L.; Warden, G.; et al. Artificial dermis for major burns. A multi-center randomized
clinical trial. Ann. Surg. 1988, 208, 313-320.

Harrison, S.; Vavken, P.; Kevy, S.; Jacobson, M.; Zurakowski, D.; Murray, M.M. Platelet activation
by collagen provides sustained release of anabolic cytokines. Am. J. Sports Med. 2011, 39, 729—
734.

Retrieved from https://encyclopedia.pub/entry/history/show/33810

https://encyclopedia.pub/entry/11294 11/11



