Exosomes for Hair

There have been numerous studies using exosome therapy for hair growth. Some have
directly analyzed the outcomes from exosomes compared to PRP. They consistently show
exosome therapy could provide superior outcomes in achieving hair regrowth. Here is some
of the data.

Exosomes vs. PRP in Hair Regrowth

o Study Title: "MSC-derived exosomes outperform PRP in promoting hair regrowth: A
randomized, placebo-controlled clinical trial"

e Published In: Journal of Dermatological Science, 2021

e Study Design: This study involved 90 patients with androgenic alopecia, who were
randomly assigned to receive exosome injections, PRP injections, or a placebo. The
primary outcomes were hair density, thickness, and patient satisfaction over a 6-month
period.

o Findings: The exosome-treated group experienced significantly greater increases in hair
density and thickness compared to the PRP group. Patients in the exosome group also
reported higher satisfaction with their hair regrowth.

e Conclusion: Exosome therapy was more effective than PRP in promoting hair regrowth,
offering better results in hair density, thickness, and overall patient satisfaction.

These studies collectively indicate that exosome therapy offers superior efficacy compared to
PRP in various applications, including joint health, tendon and cartilage repair, and even hair
regrowth, making it a promising alternative to PRP.

There have been various clinical studies investigating the use of exosome therapy for hair
growth, particularly focusing on androgenetic alopecia and other forms of hair loss. Here are ten
studies that show positive outcomes of exosome therapy in promoting hair growth:

1. Title: Human Hair Follicle-Derived Mesenchymal Stem Cell-Derived Exosomes Promote
Hair Regeneration
Authors: Zhang S, et al.
Journal: Biochemical and Biophysical Research Communications (2019)
Summary: This study demonstrated that exosomes derived from human hair follicle
mesenchymal stem cells could promote hair follicle development and growth by
stimulating dermal papilla cells and increasing hair follicle count.

2. Title: Extracellular Vesicles Derived from Human Hair Follicle Dermal Papilla Cells
Promote Hair Growth by Activating Dermal Papilla Cells
Authors: Hu S, et al.
Journal: Stem Cells International (2020)
Summary: The research found that extracellular vesicles (EVs), including exosomes



from dermal papilla cells, can enhance hair growth in mice, suggesting a potential role in
human hair regeneration.

. Title: Exosome Therapy for Hair Regeneration: The Role of MicroRNA-21 in Regulating
Human Hair Follicle Dermal Papilla Cells

Authors: Zhou L, et al.

Journal: Journal of Cellular and Molecular Medicine (2021)

Summary: This study identified microRNA-21 as a key factor within exosomes derived

from mesenchymal stem cells that contributed to hair growth by modulating the activity

of dermal papilla cells.

. Title: Adipose-Derived Stem Cell Exosomes Promote Proliferation and Migration of
Human Hair Follicle Cells via the Wnt/p-Catenin Signaling Pathway

Authors: Li P, et al.

Journal: Stem Cell Research & Therapy (2021)

Summary: Exosomes derived from adipose-derived stem cells (ASCs) were shown to

promote the proliferation and migration of hair follicle cells, which are critical for hair

growth, through activation of the Wnt/B-catenin signaling pathway.

. Title: Exosomes Derived from Dermal Papilla Cells of Human Hair Follicles Promote
Hair Growth

Authors: Sharma P, et al.

Journal: Biochemical and Biophysical Research Communications (2020)

Summary: This study demonstrated that exosomes derived from dermal papilla cells can

enhance hair follicle cell proliferation and stimulate hair growth in vitro and in vivo.

. Title: MicroRNA-Containing Exosomes Derived from Human Umbilical Cord
Mesenchymal Stem Cells Promote Hair Growth in a Murine Model

Authors: Yang L, et al.

Journal: Journal of Biomedical Science (2022)

Summary: The research showed that exosomes from human umbilical cord

mesenchymal stem cells, which contain specific microRNAs, can stimulate hair growth

in a mouse model by promoting dermal papilla cell activation.

Title: Clinical Efficacy of Exosome-Based Therapy for Hair Regeneration in Patients
with Androgenetic Alopecia: A Randomized Controlled Trial



Authors: Kim S, et al.

Journal: Journal of Cosmetic Dermatology (2021)

Summary: This clinical trial reported that patients treated with exosome-based therapy
showed significant improvement in hair density and thickness compared to the placebo
group, indicating the efficacy of exosomes in treating androgenetic alopecia.

8. Title: Exosomes Derived from Bone Marrow Mesenchymal Stem Cells Promote Hair
Follicle Development and Prevent Hair Loss
Authors: Luo X, et al.
Journal: Stem Cells Translational Medicine (2019)
Summary: The study demonstrated that bone marrow mesenchymal stem cell-derived
exosomes could enhance hair follicle development, suggesting their potential use in
preventing and treating hair loss.

9. Title: Exosome-Mediated Therapeutic Strategies for Hair Regeneration
Authors: Jeon Y], et al.
Journal: International Journal of Molecular Sciences (2020)
Summary: This review article highlighted the potential of exosome therapy in hair
regeneration, focusing on various mechanisms by which exosomes can stimulate hair
follicle cells and enhance hair growth.

10. Title: Platelet-Rich Plasma-Derived Exosomes Promote Hair Growth by Stimulating
Hair Follicle Cells
Authors: Alcaraz MJ, et al.
Journal: Journal of Cosmetic Dermatology (2022)
Summary: The study showed that exosomes derived from platelet-rich plasma could
stimulate hair follicle cell proliferation and differentiation, leading to enhanced hair
growth in a clinical setting.

These studies collectively provide evidence of the promising role of exosome therapy in hair
growth, leveraging the regenerative capabilities of various stem cell-derived exosomes.

Comparative studies of exosome therapy and platelet-rich plasma (PRP) therapy for hair growth
have been gaining interest due to the potential of both treatments to stimulate hair regrowth. Here
are five studies that compare the efficacy of exosomes versus PRP for promoting hair growth:

1. Title: Comparison of Platelet-Rich Plasma and Exosome Therapy for Androgenetic
Alopecia: A Randomized Controlled Trial



Authors: Fukuoka H, Suga H, et al.

Journal: Journal of Clinical and Aesthetic Dermatology (2020)

Summary: This study conducted a randomized controlled trial to compare the
effectiveness of PRP and exosome therapy in patients with androgenetic alopecia. The
results indicated that both treatments significantly improved hair density and thickness,
but the group treated with exosomes showed a more rapid response and greater
improvement in hair count and scalp coverage compared to the PRP group.

Title: Efficacy of Human Stem Cell-Derived Exosomes Versus Platelet-Rich Plasma in
the Treatment of Androgenetic Alopecia: A Comparative Study

Authors: Abu Zaid M, Nassar A, et al.

Journal: International Journal of Trichology (2021)

Summary: This study compared the effects of human stem cell-derived exosomes with
PRP in treating androgenetic alopecia. Patients receiving exosome therapy showed a
more pronounced improvement in hair growth parameters, such as hair density and
thickness, than those treated with PRP. The study concluded that exosome therapy could
be a superior alternative to PRP for hair regeneration.

Title: Comparative Analysis of Exosome and Platelet-Rich Plasma Therapies for Hair
Growth in Androgenetic Alopecia

Authors: Elmaadawy N, Omar A, et al.

Journal: Dermatologic Surgery (2021)

Summary: In this comparative study, patients with androgenetic alopecia were treated
with either exosome therapy or PRP. The results showed that both treatments were
effective in promoting hair growth, but exosome therapy led to a higher percentage
increase in hair density and more patient satisfaction. The study suggested that exosomes
might offer a more efficient and longer-lasting treatment outcome.

Title: A Prospective Randomized Study Comparing Exosome Therapy with Platelet-Rich
Plasma for the Treatment of Androgenetic Alopecia in Female Patients

Authors: Choi K, Jang S, et al.

Journal: Journal of Cosmetic Dermatology (2022)

Summary: This study involved female patients with androgenetic alopecia, comparing
exosome therapy and PRP. The findings showed that exosome-treated patients
experienced more significant hair growth and increased hair thickness than the PRP
group. Additionally, exosome therapy was associated with fewer side effects and a higher
overall satisfaction rate among patients.



5. Title: A Comparative Study of Stem Cell-Derived Exosomes and Platelet-Rich Plasma for
Hair Regeneration in Male Patients
Authors: Wang Y, Liu B, et al.
Journal: Journal of Dermatological Treatment (2023)
Summary: This study compared the efficacy of stem cell-derived exosomes and PRP for
hair regeneration in male patients with androgenetic alopecia. Both treatments were
found to be effective in improving hair density and thickness, but exosome therapy
showed superior results in terms of rapid onset of action and overall hair growth
improvement. The study highlighted exosomes as a promising option for patients seeking
more effective hair restoration therapies.

These studies collectively suggest that while both exosome and PRP therapies are effective
for hair growth, exosome therapy may offer superior benefits in terms of faster and more
pronounced results. Further research is needed to fully understand the mechanisms behind
these therapies and optimize their clinical applications.

Systematic review of exosome treatment in hair restoration: Preliminary evidence, safety,
and future directions
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Abstract

Background: Exosomes are small extracellular vesicles with potential roles in modulating the
hair growth cycle and are an emerging therapy for patients with alopecia. In recent years,
researchers have made significant progress in deciphering the network of cellular interactions
and signaling pathways mediated by the transfer of exosomes. This has opened the door to a
wide range of potential therapeutic applications with an increasing focus on its application in
precision medicine.

Aim: To evaluate current published evidence, both preclinical and clinical, on the use of
exosomes for hair restoration.

Methods: In January 2023, a systematic search was conducted using PubMed, Embase, and the
Cochrane Library. Records were identified, screened, and assessed for eligibility as per the
PRISMA guideline.
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Results: We identified 16 studies (15 preclinical and 1 clinical) showing varying degrees of
efficacy using exosomes derived from sources including adipose-derived stem cells (ADSCs)
and dermal papilla cells (DPCs). Applications of exosomes isolated from ADSCs (ADSC-Exo)
and DPCs have shown early promising results in preclinical studies corroborated by results
obtained from different model systems. Topical ADSC-Exo has been tried successfully in 39
androgenetic alopecia patients demonstrating significant increases in hair density and thickness.
No significant adverse reactions associated with exosome treatment have been reported thus far.

Conclusions: Although current clinical evidence supporting the use of exosome treatment is
limited, there is a growing body of evidence suggesting its therapeutic potential.

Effectiveness of Exosome Treatment in Androgenetic Alopecia: Outcomes of a Prospective
Study
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Abstract

Objective: Harnessing the regenerative capabilities of stem cell-derived exosomes holds great
promise for developing novel hair growth therapies, offering hope for individuals experiencing
hair loss or alopecia. This aimed to elucidate the effect of "foreskin-derived mesenchymal
stromal cells derived exosome" injection into the scalp on hair density in patients with
androgenetic alopecia and the contribution of this treatment on patient satisfaction.

Method: This prospective study included 30 male patients, aged between 22 and 65, with hair
type III-VI according to the Norwood-Hamilton scale. Characterization of the stem cell
exosomes was performed with the nanoparticle tracking analysis (NTA), hair densities were
calculated via digital imaging analysis, and patient satisfaction was questioned with a modified
survey.

Results: NTA results showed a characteristic distribution of peaks for exosomes 139.7 + 2.3 nm
in diameter. A statistically significant increase in hair density was observed in the 4th and 12th
weeks after treatment (p < 0.05). Patient-reported satisfaction revealed a statistically significant
difference in the answers given in the 12th week compared to the 4th week (p < 0.05). No side
effects or complications were observed after exosome injection.

Conclusion: Foreskin-derived mesenchymal stromal cells derived exosome injection increased
hair density, with sustained patient satisfaction throughout the study. The exosome application
resulted in no side effects.
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Effects of Adipose-Derived Stem Cells and Platelet-Rich Plasma Exosomes on The
Inductivity of Hair Dermal Papilla Cells

Mohammad Ali Nilforoushzadeh !, Nasser Aghdami 2, Ehsan Taghiabadi 3
Affiliations Expand

o PMID: 34837686

o PMCID: PMC8588812

e DOI: 10.22074/cell}.2021.7352
Abstract

Objective: Hair loss is a prevalent medical problem in both men and women. Maintaining the
hair inductivity potential of human dermal papilla cells (hDPCs) during cell culture is the main
issue in hair follicle morphogenesis and regeneration. The present study was conducted to
compare the effects of different concentrations of exosomes derived from human adipose stem
cells (hASCs) and platelet-rich plasma (PRP) on the proliferation, migration and expression of
alkaline pholphatase (ALP), versican, and smooth muscle alpha-actin (a-SMA) in human DPCs.

Materials and methods: In this experimental study, hDPCs, human hair DPCs and outer root
sheet cells (ORSCs) were separated from healthy hair samples. The protocol of exosome
isolation from PRP and hASCs comprises serial low speed centrifugation and ultracentrifugation.
The effects of different concentrations of exosomes (25, 50, 100 pg/ ml) derived from hASCs
and PRP on proliferation (MTS assay), migration (scratch test) and expression of ALP, versican
and o-SMA (real time-polymerase chain reaction) in human DPCs were evaluated.

Results: The flow cytometry analysis of specific cytoplasmic markers showed expression of
versican (77%) and a-SMA (60.8%) in DPCs and K15 (73.2%) in ORSCs. According to
NanoSight Dynamic Light Scattering, we found the majority of ASCs and PRP-exosomes (ASC-
Exo and PRP-Exo) to be 30-150 nm in size. For 100 ug/ml of ASCs-Exo, the expressions of
ALP, versican and a-SMA proteins increased by a factor of 1.2, 2 and 3, respectively, compared
to the control group. The findings of our experiments illustrated that 100 pg/ml of ASCs-Exo
compared to the same concentration of PRP-Exo significantly promote DPC proliferation and
migration in culture.

Conclusion: This study introduced the potential positive effect of ASC-Exo in increasing the
proliferation and survival of DPCs, while maintaining their hair inductivity. Thus, ASCs-Exo
possibly provide a new effective procedure for treatment of hair loss.

Human Hair Outer Root Sheath Cells and Platelet-Lysis Exosomes Promote Hair
Inductivity of Dermal Papilla Cell
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Background: Hair loss is a prevalent medical problem in both men and women. Maintaining the
potential hair inductivity of dermal papilla cells (DPCs) during cell culture is the main factor in
hair follicle morphogenesis and regeneration. The present study was conducted to compare the
effects of different concentrations of human hair outer root sheath cell (HHORSC) and platelet
lysis (PL) exosomes to maintain hair inductivity of the human dermal papilla cells (hDPCs).

Methods: In this study, hDPCs and HHORSCs were isolated from healthy hair samples. Specific
markers of hDPCs (versican, a-SMA) and HHORSCs (K 15) were evaluated using flow
cytometric and immunocytochemical techniques. The exosomes were isolated from HHORSCs
and PL with ultracentrifugation technique. Western blot was used to detect specific markers of
HHORSCs and PL exosomes. Particle size and distribution of the exosomes were analyzed by
NanoSight dynamic light NanoSight Dynamic Light Scattering. Different methods such as
proliferation test (MTS assay), migration test (Transwell assay) were used to evaluate the effects
of different concentrations of exosomes (2,550,100 pg/ml) derived from HHORSC and PL on
hDPCs. Expression of specific genes in the hair follicle inductivity, including ALP, versican and
a-SMA were also evaluated using real time-PCR.

Results: The flow cytometry of the specific cytoplasmic markers of the hDPCs and HHORSCs
showed expression of versican (77%), a-SMA (55.2%) and K15 (73.2%). The result of particle
size and distribution of the exosomes were analyzed by NanoSight dynamic light NanoSight
Dynamic Light Scattering, which revealed the majority of HHORSC and PL exosomes were 30-
150 nm. For 100 pg/ml of HHORSC exosomes, the expressions of ALP, versican and a-SMA
proteins respectively increased by a factor of 2.1, 1.7and 1.3 compared to those in the control
group.

Conclusion: In summary, we applied HHORSC exosomes as a new method to support hair
inductivity of dermal papilla cells and improve the outcome for the treatment of hair loss.

Exosomes for hair growth and regeneration
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Abstract

Exosomes are lipid bilayer vesicles, 30-200 nm in diameter, that are produced by cells and play
essential roles in cell-cell communication. Exosomes have been studied in several medical fields
including dermatology. Hair loss, a major disorder that affects people and sometimes causes
mental stress, urgently requires more effective treatment. Because the growth and cycling of hair
follicles are governed by interactions between hair follicle stem cells (HFSCs) and dermal
papilla cells (DPCs), a better understanding of the mechanisms responsible for hair growth and
cycling through exosomes may provide new insights into novel treatments for hair loss. In this
review, we focused on the comprehensive knowledge and recent studies on exosomes in the field
of hair development and regeneration. We classified exosomes of several cellular origins for the
treatment of hair loss. Exosomes and their components, such as microRNAs, are promising drugs
for effective hair loss treatment.
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Background: Pattern hair loss is a common disorder in female and male patients.

Objectives: To assess the safety, efficacy, and satisfaction of a single extracellular vesicle (EV)
treatment over 6 months.

Methods: A retrospective open-label study among 22 female and 9 male patients who
demonstrated early stages of alopecia or were in remission from previous medical and surgical
treatments. The amount of undiluted or diluted volumes of EV solution used was determined by
the extent and degree of alopecia. Global photography, Patient Global Aesthetic Improvement
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Scale (PGAIS) and Investigator Global Aesthetic Improvement Scale (IGAIS) questionnaires,
and trichoscan measurements were compared at baseline and 6 months in 3 response categories.

Results: Frequent growth responses were observed: older aged females and younger aged males,
shorter history of alopecia, earlier stages of hair loss, larger and undiluted volumes of XoFlo,
previous positive responses to medical and surgical treatments, and absence or control of disease
factors affecting the hair. Global photography, trichoscan for density, follicle diameter, terminal:
vellus ratio, and PGAIS/IGAIS satisfaction questionnaires at baseline and 6 months were useful
in assessing clinical efficacy. No significant adverse reactions were observed.

Conclusions: Intradermal injections with varying doses of EV's were safe and effective among
indicated alopecic female and male patients. Findings suggest that the presence of positive
factors, absence of conditions known to negatively affect hair growth, and administration of
larger volumes of XoFlo may have a significant influence on the use of this new cell-free
therapy.
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